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NPEIHCIIOBUE
M: T PONb CpemM APYTHX OTpacieil aKo-
HOMMKH, TaK KakK OCHOBHbIC TP BEHHEIE TIPOLIECCHE MaIIMHEL
IToaroMy M TeXHHYECKVH YPOBEHb MHOTHX B i Mope

YPOBEHE PA3BHTHA MAUIMHOCTPOCHHS.

o X M Ka4eCTBEHHEIX TIOKA3aTeleli, COKpaLICHWE

i U HOBBIX MAIUMH, NOBHILGHHe MX HALCKHOCTH M
LOJNTOBCYHOCTH — OCHOBHBIE Sa)(AdW xonc'rpym‘opon MalmHocTponTeneit. OfiHAM U3
ITHX 33y BOBAHKE KOHCTPYKTOPCKOH
TIONTOTOBKHM CTYAEHTOB BHCIHX VX yqer-mx

Bornbliye BOIMOXHOCTH JUI COBEPLICHCTBOBAHMSA TPYHa KOHCTPYKTOPOB AaeT
i) , TIC OIITHMI b KOHCTPYKIIMH, aBTOMaTU3UPOBATH
FHAYUTEILHYIO TacTh TIp NpOeKT Hpenc B KHHTE
PasNHHBIe KOHCTPYKTHBHBIC PELICHHA MOXHO MCTIONB3OBATS IUIS CO3NAHM Xpadutec-

ol Ga3sl MAHHBIX, UCTIOJIEIYEMOM YIPH NPOCKTAPOBAHAY.

BLITIONHEHHE KypCOBOFO TpoeKTa no «JletansM MawMM» 3apepiiaet obme-
TEXHMYECKISH LMK TIGATOTOBKH CTYICHTOR. D70 MX NIepBas CAMOCTOSTTENbHAs TBOpYec-
Kasl WHXeHepHasi paGoTa, TIPH BLTIOMHEHUM KOTOPoii CTYACHTE! aKTHEHO HCTOMb3YIOT
3HAHWA M3 psifla MPoi U. COMpC
TCXHOZIOYHH METALIOB, BIAMMO3AMEHACMOCTH M JIp.

O6BeKTaVH KyPCOBOFO NIPOEKTAPOBAHHAS SIBTLTIOTCA OOBINHO IIPHEOMH PAsMIHBX
MAIUH Y MEXAHH3MOB (HATIPUMED, ICHTOHBIX M LETIHHX KOHBeHEPOB, HIIMBIAYATb-
HBIE, MCIBTATe/bHBX CTCHIOB), VMCTIONB3YIoIHe GOIBIMHCTBO AeTajlel W Y3NOB
0B HOFO

B kuure maBHoe YAEAEHO KOHCTP JeTaneii M yalos
satk. KoHeTpyitpoBaHHe — NPoliece TBOPICCKHIR. MI&BECTHO, Y10 Ka¥jasd KOHCT-
PYKTOpCKas 3aa9a MOXET HMETh HECKONBKO pellleHmit. Baxwo no onpenencHHBIM
KPUTEPHSIM COMOCTABATH KOHKYPHPYIOIUHC BAPHAHTEL W BHIOPATh OLRNW M3 HAX —
ONTAMATLHIE IS JAHHBIX KOHKPCTHBIX yCIOBHH. Taxon cpasrumenvustii anamy

wupoxe 1eH 6 KHuze.

PCKOMCHIALIAK 10 KOHCTPYHPOBAHHIO CONPOBOXJIAICTCS AHATHIOM YCNOBUH pabo-
THI Y370B ¥ ZeTaneil, ux obpaboTky m cGopku.

Viznaracmblii MaTepuasl PaciioloXeH B TOM NOPRIKe, B KOTOPOM clIenyeT paboTaTs
Han mposkToM. Bee MBIC 1 Bbl 0YepeIHOTO ITana
PACHETOB 1 KOHCTPYMPOBAHWSA. PACTIONOXCHEI B OZHOM Mecte. Janst eapuanmst
munasm KoHempyKiuil

110 KOHCTD! H O KOHCTPYKTUBHbIC PellieHHs
urpd)xalorr COBPEMCHHBII YPOBCHD Kak OTCHECTBOHHOIO, TaK 3apyBeXHOro MallIHOC-
TpocHusA. B il rnabe NAHB] CIIP: HeoGXOMMHC TIpH Hpo-

CKTHPOVAHUN.

Tpy BLIONHEHHH KYPCOBOTO NPOEKTAa CTYACHT TIOCTENOBATENHHO MPOXOMMT OT
BRIGOpA CXCMBl MCXAHA3MA Yepe3 MHOTOBAPHAHTHOCTh TIPOSKTHEIX PellieHHiH Ao ero
BONOILEHMS] B paGoynx TBOPYECTBY,




YIpe/OIIeCTBYIONMH OMBIT, YYUTCA NPeNBUACT: HOBHIS HICH B COINaHMM MallliH,

HAJeXHBIX ¥ JIOTTOBSYHEIX, B H3T b YHOBHEIX
1 6Ge30NacHbX B OOCTYKIBAHMH.
usdasnue om npedvidy dy

@ 32HOBO HANKCAHE [MaBM HO METONMKE pacteTa mepepgay  (3yBuaThix
LIUIHEAPHYECKUX M KOHWYECKUX, YePBAUHbIX, TUIAHETAPHBIX H BOJNHOBEIX);

® EIIepBHIC TIOMEILICH pasyie, aHamsy pacyera niepe-
na¥ Ha SBM u Bribopy BapuaHTa UL KOHCTPYKTHBHO#H MpopabtoTiu;

@ HaKTIEECKN 32HOBO HAITMCAHE] IVABHI TI0 PACYETaM BANOR, YIIPYTHX SEMCHTOB
MHOTOTIOTOYHEIX 3yGYATHIX Nepenatd;

@ CyIeCTEeHHO MepepaboTaHE! IIARK N0 PactieTaM NOMIMIHUKOB Ka9eH!s1, KOH-
CTPYMpPOBAHUIO KOPITYCHBIX AeTaNeH, BhITIC pabouux yep i nerazeit, odop-
MIEHUI0 y4e0HOM KOHCTPYKTOPCKOH AOKyMeHTalyy (YepTexedl, cnenmdmixarmid,
FIOACHWTENBHOMN 3aITHCKIL);

@ pech MaTbpuan KHEIM TIIATCIBHO CBEPeH € NeficTByomeH HOPMATHBHO-
TEXHUYECKON AOKYMEHTALIHEH.

Vuebroe mocobMe «KoHCTpyupopaHue YMIOB ¥ HETalel MallliH» EMecTe ©
yue6HUKaMH B a11acaMy JeTaNel MALH COCTaBAeT HEOOXOIMMEBHT KOMILIEKT JIHTE-
PaTyphl A/l PacueTHO-KOHCTPYKTODCKOR MOAFOTOBKH CTYAEHTOB MAUIMHOCTPOUTENb-
HBIX BY30B Beex ¢opM obyueHus. Ono Moxcem Goims maxsice BOAeIN0 RPEnooasamenss,

Kosempy o u nay
Josamesbexux Gpeani3anui.
3 M XC 1o BAHEI0 KHWTY ABTOPE! NPUMYT €

6.1aTONAPHOCTEIO; HANPABAATH MX CENYET B ANpec HaNaTebCTRa:

101430, Mockea, Heerunnas ya., 0. 29/14. Asmopni




Tanasa [
KMHEMATUYECKHWE PACYETHI

TIpoeKTHpOBaHHNE HAYHHAIOT C O3HAKOMIIEHHS C 3aaHIEM Ba JIPOeKT.

‘TexnAYecKoe 3aJaHHe HA MPOSKTHPOBAHHE MEXAHU3MA WM MAlMHbI TIPOSKTHASL
opr TIONy4aeT OT IP THA-] rens. B oM
Tiep OCHOBHBIC TP : CHJIOBIC, TabapyTHELe, SKOHOMUYECKHE, SPro-
HOMUYECKHE U JP., KOTOPhIe JIOMXHE! 6biTh 06ecTedeHb! NIPH NPOCKTHPOBAHHN.

3anaHMe Ha KypcoBoil TMpPOeKT MOXHO PaccMaTpuparh KiK YacTh PealbHOro
T 0 OHo MOXeT, ThCOBOH KHHEMATHYeCKYIO
CcXeMy TipuBOfa (BKIOYAd CXeMy PEHyKTopa) ¢ MCXONHHMM JMaHHBMU. CreyeT Bbi-
HOTHUTh HEOGKONMMHIE PACUETEI, BRIOPaTh HAWITYHLUMEe IIapAMETPbI CXSMBI H paspabo-
TATh (uepTex oBIero BHA4, Yeprexu CHOPOYHBIX
eIMHML U [leTaeH, TIOACHHTEIBHYIO 3aIHCKY M AD. ), MPeAHASHAYEeHHYIO UL M3TOTOB-
Jexlst TIPUBOJA.

Hcxonnbe naunHwbe (puc. 1.1, a—2) F, (H)—okpyxHai cwia Ba
Gapabane TEHTOUHOTO WM HA 3BE3ICHKE NENHOFO KOHBSHepa; v (M/c) — cKopocTh
JABHXeHAS NEHTH WiK Leny; Dy (MM) — anameTp 6apaGaHa; Z,, —4HMCIO SybeeB U
P (MM) — IIar TATOBOM FBE3IOYKH,

(puc. L.1, 9 —x): T, (H-M) — Bpaliaonmit MOMEHT B 7 () —gacrora
BpalLEHNs BRXOMHOMO Bala PeIyKTopa.

BuiGop s BriGopa sex [ TTpeby
©ro MOLHOCTh U YaCTOTY BPaIlleHHs.

Tlorpe6nsemyio MonHoeTs (kBT) HpyBosa (MOIIHOCTE Ha BEIXO/C) ONPEAeHIOT IO
opmyne:

P,= Fyf10%.
Torna Tpedy b SNEKTPC
P, 5= Pefticem,

TAE Noem = M1 T2 M3 -~

3gech 11, 2, Mgy - — KIJ| OTENBHEX 3BEHBEB KMHEMAaTHYecKOi LeIH,
OpPMEHTHPOBOYHbIE SHAYeHH? KOTOPHIX C YHETOM MOTeph B MOMUNMIHUKAX MOXHO
HPUHUMATH IO Tabm. 1.1.

Ecam Ha faHHOM 3rane paboTsl TeNbHO T e YHOE UCTIO

P! 0ii TIep: , TO TIp TeBHO MOXHO IpHHATS 1 = 0,8.
Tpebyemas YacToTa BpallleHHa Baja /€]
Poxp = Wiy U U.e-

The uy, t, - — yIHBIe YHCHA WNECKHX TIap

TpeaBapuTeNbHO BEMUCMIOT YaCTOTY Ny, MUH
(prc. 1.1, @ — 2) ¥mu BEXOZHOTO Bana peaykropa (puc. 1.1, 9 —ax):

5
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7= 610" v/(rD5) wnw 1y = 610° v/(Dss),

tae Dy = p,,/sin(180°/z,;) - IMaMeTp TATOBOM 3BENOHKH, MM. PexomMenzyemble 3Ha-
HeHUs DYHEIX THOTIE Uiy no 7a6xs. 1.2
TaGnumna 1.1
Tun nepensan 1
3y6uatas (c oliopamH, SAKpEITan):
LWIHRAPHIEcKas 0,96...0,98
KOHFECKaT 0,95 .0,97
TlianerapHan (3akperta):
omHocTyTIeR ATAT 09.0,95
IBYACTyTIeHYATas 0,85..09
P npR uycne:
8. 30 0,7..08
* 8. 14 g0 30 0,75. 0,85
©B. 810 14 08..0,9
Penernag (Boe THIE) 0,94.0,96
Ienmas 0,92. 0,95
My coeTHHKTENBHAS 0,98
Tozursmemke KaueHHs (OiHa fiapa} 0,99
)




Ta6nuua 12

- Bun nopezam Teepaoors ayGben [ o
%y o
3yGuatas NMAHHIPHIECKad:
THXOXOJHAS CTYTICHb BO BCEX <350 HB
penyKropax (t) 40.. 56 HRG,
56..63 HRC,
BHCTPOXOIHRY CTYTIRIh B PEAYKTOPAX NG paseep-| <350 HB
HyTal cxeMe (25) 40..56 HRC,
56..63 HRC,
CTyTieHs ()] <350 HB
40..56 HRC,
56.63 HRC,
Kopotika nepefad Fliotian
Konmieckas yGuaras <350 HB
240 HRC,
YepBsminas —
1lennag —
Perennast ==

Janee no1abi. 24.9 noaGypaloT S1eKTPONBATATeIb € MOMHOCTSI0 P, X BTH YacToTol
BPALICHNS 71, MIH ' poTopa Gamsavie K P, 1, M 1,5, Tpy nionfope P nonyckaetcs
TIeperpysKa ABHraTen io § % npu mocToAHHON i o 12 % 1ipu nepeMeHHOM HaTpyaKe.

MoxeT nonyuuTECs TaK, W10 TpefyeMas HacTOTA Hyy, OKAXETCH MPUMEPHO B
COPERMHE MEXKILY BYMA CTAHIAPTHBIMY 3HaYeHHUAMN. Tora clleTyeT CpaBHNTL pasMeph!
obonx meurateneii. OBosHaueHHs nBurateieil B Tabn. 24.9 comepxar ABe Wikt TPU
Lthphi, TIOCIE KOTOPEIX NpkBeAeHE 6ykBrl, Hanpivep: 90L, 1008, 112M. 1udpamu
ofiossatcH pasmep i — BLICOTA OCH Balia OT ONIOPHOH MOBEPXHOCTH JIATIOK ABUTATEIS.
BT undpel XAPaKTepH3YIOT TAKKE M APYTHE PasMephl SIeKTPORBUTATeNs. PeKoMeH-
JIyIOT BBIBMPATh 3NeKTPONBHIATE: © YUCTIOM B 060: (c
BBICOTON A). Macca, pasMepbl M CTOMMOCTD TAKOTO JBHTATENS MeHbIle.

© Eciu ®e 310 umclno y o6oux gpuTaTesncil OMMHAKOBOE, HANO BHIGPATL ABUTATEIL C
MeHblLei HACTOTOl BpallicHUA Bana. Macca, pasMeps! M CTOMMOCTB OBONX ABHTaTeNCH

TIPHMEPHO OYHAKOBHIE, 2 OYHEE YWCTa 1, ),
6ynyT MEHBILE.

Hipumep. BuGpars AN npMEBQKA HOTG (puc. 1.2): K= 10 000H;
v=0,63 s/, D5 = 500 tm. | SYGATHX KosTec —yay yGLeB
<350 HB)

Peeriue. MOUINOCTD Ha BRIXONIE
Py = Fy/1° =10000 - 0,63/10° =6,3 KBr.
O6ukit KT nprsana
Tlom =1z 13" T Tlory

1€ 1y -— K] wenro#k nepesauw; s — KIT syGuaron nepenatut; 1 — KT My@TH; 1jorr — KIUT omop
NPMBOTHOTO Bala.

Tlo 736, 1.1: 1 = 0,93; 19=0,97; 1 =098 Nox=0,99.

Toraa

Tosm=093 © 0972 098 » 099=0,849.

Pozp = Pafnosm = 6,3/0,849 = 7,42 xBr.
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Q 4CTOTa BPAICHIS TPHBOTHOTD Bara
1 =t __ £ =6 10°inD) =6 10 - 0,63/3,14 - 500) =
=241 mun’’.

= Uy 't
» L | A |
l —| i TpebyeMyio NACTOTY EpaileHMst Bana oieKr-

—— s

= Foap CPENHME MINCHISI TICPENATOVHEIX GHCEN W3
—— PEKOMEH/IYEMOTO [IM2NAS0HA U1 METHOW M MBYX
Sy6HaTEX Nepena (xabn. 1.2),
Puc. 1.2 trp = Motk = 24,1 - 2,25 - 43 - 44= 1026 v,
i€ by — NEPENATONHOR YMCIIO LIETIHOH NEPelayu; b M U — NEPEAATOHEIE WHCI2 THXOXOIHOM 1 GHICTPO-

Xolltoft cTymerek
To 461 245 Beibupaey sekTponeuratens AMPI3ZM6: P=7,5 KBT; 11 =960 M.

V1ounenve nepenaroumbix wncen npueoga. ITocne BHIGOpa 71 OnpellensioT oblee

TiepeaTouHOE SICHO NPHBOJIA
Uobuy = H/hg.

Tonyuennoe pacueroM ofiee TEPeAATOYHOE YHCIIO PACTIPEENAIOT MEXIY Peayk-
TOPOM M APYTHMH Tiep , MEXIY OT; cr PeAyKTOpa.

Ecmm B xarsemMatiieckoll cxeme KpoMe peykIopa {Kxopokn nepenay) umeeTcs
LEeNHas UMM p P , TO TIp Te/bHO oe Tiep HHOE
“HCJI0 TEpeSiayyl He MSMEHSIOT, TIDHHUMAS 4 = by WIH Uiy = ty, A YTOYHAIOT Tiepelia-
TOYHOE YHCJIO PeflyKTopa

Uper = Uotyn/Up-
Ecoi B cXeMe npiBona oTcyTCTBYeT p WM LETTHAA Nep , TO TIepea-
TOYHOE “UC/IC PEAYKTOpa
Hpen = Uog-

TlepenaTourble unicia uy GEICTPOXOIHON U 1y THXOXOMHOM CTyTeHe# ABYXCTYIIeH~
MATHIX PEIYKTOPOB OTPENEAIIOT 10 COOTHOIEHHAM Taby. 1.3.

UacToThl BpalleHMs BaloB KOPOGOK Mepefia¥ MPEACTABAMIOT TeOMETPHTSCKYIO
TIPOTPECCHIO ©O 3HaMeHaTeneM . Ecan JIBHAA YaCTOTa Bam ry, To
APYTHE 4acTOTh! BPALLEHNUS: 1y = m@; 1y = mo? = nyp; g = mo® = nyg U 1. 1.

B obutem Byne

m=me ™ =n_sqp.
Haubonee ynorpeburenHst sHateHns ¢ = 1,41; 1,34; 1,25; 1,18.

Ta6nuna 13

Penyxrop Cxema Tlepenaromioe wnono
i3 g
Asyxcrynensathit Mo pazsepHyToi | w w
cxeme @ [@ iy 088 Vi
JpyxcryneryaTsit coocHEU
- ot 09V




Tpodouwenue mabn. 1.3,

Penyxrop Cxena wcno
g P

[IByXCTyNeH TRt COOCHE ¢ BHYT-
PEHHHM 3ALETUICHHEM

2Vu A
2 3
KOHIECKO-UNHEpHecih . etz 06 Vi
L ecko-sepRA i 16..3,15

g S 23 4 oo
25<u,, <63 um/6,3 63
4, >63 10 olu,

TinaHeTapHEN BYXCTYIEHYATHI

pamep Y704HTS NiepeJaToUNEE YHCTa NPUROJA TIO PESYIETATAM TPeYILero IpiMepa (puc. 1.2).
Pementie ViveeM n = 24,1 M, 1= 960 pasnt ™.
Toraa
Sy = P/, = 960/24,1 = 39,83
TlepenamouHoe YCIO XIeMHoM NEPEaTW 4y = 2,25, TONIA IEPEIATOLHOR MHCNO PeIYKTopa
By = By [y = 39,83/2,25 = 17,70,
Tlo dopmynam 3 Tabi. 1.3 umeen:
ur =088 Va = 0,88 V17,70=3,7;
U= by /ity = 17,70/3,7 = 4,78.

O Ha BAMAX np Tocne onp
HEpeaTOYHbIX YHUCeN CTyTeHeli peykTopa (KOpoGKH Mepefiay) BLMCISDOT YACTOTE
BpalllgHUs M BpalliaiolMe MOMCHTEI Ha Bajax Mepeiadu.

Yacmoma epawenus Bana Kolleca THXOXOTHOH CTYNeHH

Tt = Myl
Ecmi p 3anaHHOi cXeMe OTCYTCTBYeT peMeHHas MM LeNHad TICpelada, T0 Myt =

‘UacToTa BpallieHHs Baja WecTepHA THXOXOMHOK cTynexn (Baia Kojieca GBICTPO-
XOTHOM CTYTIEHH [IHYXCTYTICHYATOTO PeayKTopa)

mr(nE) = myur
Yacrora BpalleHNs Bala IICCTCPHH GHICTPOXOTHOM CTYIIEHH
MEp = Mmpug
Bpawyarowgii momenm (H + M) Ha IPUBOIHOM Baly
7, =10°FD,/2 wm T,= 10°FD,,/2.

MomeHT Ha BalTy Kolieca THXOXOIHOI CTYTIeHH PelyKTopa
9



Tor = Taftnonmptp) wmmt Ty = T f(nonittutte),

Iae Men — KI onop npusonsoro pana; Nps Ny ¥ By, &y — cootBevcTBenHo KT n
TISPCfaTONHOE YHCIO PeMEHHOH WM HEITHOH TiepeRadu
Tpy oTCyTCTBIM 5THX Hepelay B cXeMe MpPHBoa (3aech 1, — KIUT Mydyrm)

Ly = T/(ymon)-

Bpamaolmii MoMeHT Ha Baly LUIECTEPHY THXOXOITHOM CTYTICHH (Ha Bany Koneca
GLICTPOXOAHOM CTYNEHH peayKTOopa)

Tir(Te) = Trr/(nzrur),

rae ngy ~— KIJ1 sy6uatoii nepefadli TMXOXOOHOH CTYNEHM peIyKTopa.
MoMEHT Ha Bally INECTEPHH BHICTPOXOTHOH CTYTIeHH

Ti5 = Typ/(n3pu5),
1ze n3p — KIJ sy6uaton nepenayn GLCTpoXoqHOH CTYNEHH pefyKTopa.




Cnasa 2
PACYET 3YBYATBHIX U YEPBAYHLIX MIEPEIAY

Tocae onpeieNieHns BPALIAIOIIHX MOMEHTOB M Y4CTOT BPALICHHA BaJIOB BHITIONHA-
0T OCHOBHOJi IPOSKTHBIA PAcUCT TIcpeaad.

2.1. PACYET 3YBYATBIX IIEPEIAY
HcxonHee naHHBe. 7 —Bpallaomui MOMeRT Ha ecTepHe, H« M; 7

— 4ACTOTA BpAllUeHNs! IECTEPHH, MUH ' 4 — IepeaTodHoe YMCTIo; CXeMa Tepelati;
L, — Bpems paboTil nepegayy (pecype), 4.

BriGop TBepaoCTH, TEPMHECKOIH OO n na Konec. B OCTH
OT BHIA U3ACTIFIS, YCIOBWH €10 IKCIUIYATALUn R TpeBoBaHmil K TabapHTHEIM pasMepaM
BHIOUPAIOT HEOBXOAMMYIO TBEPROCTh KOJEC M JUISI X M3YOTC Jtst

CHJIOBBIX Nepe1ad Yallie BCero IPUMEHIoT cran. Tlepenati co cTaibHbIMu 3yGuaThiMi
KOJNCCAMM HMEIOT MMHEMAIBHYIO Maccy W TaGapuThl, T¢M MeHBHIE, YeM BHIUE
THepAOCTh paboulK NOBepPXHOCTelH 3y0hen, KOTODAs B CBOI OYEPElh 3aBHCHT OT Mapki
CTAJIM M BapHAaHTa TepMirMeckol obpaGorku (rabn. 2.1)

Tabnuua 2.1

Mapxa cran | Tepmootipaborka |  Tipegenstiste pasmeps Toepnocrs 3yBees o, MIla
SETOTORKH, MM,
D, S w na
45 Vyumenve 125 80 235—262 HB | 235—262 HB 540
Vnysmenme 80 50 269-—302 HB | 269—302 HB 650
40X Viyyuenve 200 125 235—262 HB | 235—262 HB 640
Vaysmenve 125 80 269—302 HB | 269—302 HB 750
Vaiysuexme 1
sakania TBY 125 80 269—302 HB | 45--50 HRC, 50
40XH, Vnyunerne 315 200 235—262 HB | 235—-262 HB 630
35XM Vnysuenne 200 125 269—302 HB | 269—302 HB 750
Vayauckre M|
3aranxs TBY 200 1235 269—302 HB | 43—353 HRC, 750
40XHMA, Vrymnesve w| 125 80 265302 HB | 50-—56 HRC, 780
38XZMIOA. | msomnposatue
g Vnyameuse,| 200 125 300—400 HB | 56—63 HRC, 800
20XHZM, | uemerTamau
18XIT, 3aKanKa
12ZXH3A,
25XEM
Ha mpaxkTike B OCHOBHOM aT BapHAHTHL TP 7

obpaborku (T.0.):
I -~ T.0 Koneca — ynmysluense, Teepaocth 235...262 HB; T.0. mecTepra — yayd-
niewue, TRepIocTh 269 302 HB. Mapku cTaneil oMMHAKOBH 11 KOJeca H IECTapHH:
1




45, 40X, 40XH, 35XM u np. 3y665 Korec U3 YIyIHIaeMEIX CTATEH XOPOLIO npupaba-

THBAWOTCH M He XPYTIKOMY pasp HO MMEKT OTPaHHYeHHYIO
HarpysodHyIo cliocoSHOCTh. [T B cn360~ H
Obsacmb i

I —1.0. EOMECA —yny-nnenue, mpnoc‘rb 269 .302 HB; T. o. mecTepEH —
yayumienne n 3aganka TBY, Teep/iocTh NOBEPXHOCTH B 3aBHCHMOCTH OT MApKH CTAIH
(oM. 12611 2.1) 45...50 HRC,, 48...53 HRC,. TBepRocTh CepALEBHHE 3553 COOTBETCTEyeT
TepMoobipaGoTke yarywaIerne. Mapiu cTalel OIMHAKOBEI JUIS Kolleca i iecTepHi: 40X,
40XH, 35XM u mp.

III —T.0. K0OJieca B — H 3akanka TBY, 1Bep-
BOCTb TIOBEPXHOCTH B 3aBUCHMOCTH OT MApKH cTaJm 45...50 HRC,, 48...53 HRC,.
Mapxky craziejt OUIMBAKOBHI JUI1 KoJeca W 1ecTeprm: 40X, 40XH, 35XM u mp.

IV —t.0. Komeca —ymysmenne W saganga TBY, TeeprocTh HOBSPXHOCTH B
B32BACUMOCTA OT MapKu cTanu (Tabn. 2.1) 45...50 HRC,, 48...53 HRC,; T.0. mecTepuy
— yAyMieh#e, NEMERTANHs B 3AKANKA, TBEPAOCT, HOBEPXHOCTH 56 .63 HRC,.
Marepnan 1ecTepan — cTanu Mapok 20X, 20XH2M, 18XTT, 12XH3A u ap.

'V —T.0. KoJleca M IECTEPHA OAMHAKOBAS — YYYIlenHe, NEMERTANEA H 3AKWLIKS,
TBepaOCTh MoBepXHOCTH 56...63 HRC,. LleMeHTats (TIOPepXHOCTHOES HACHIIIEHHE
VINEpoJIoM) & TIOCTeAyiolIel 3aKaTKOR HAPSRY ¢ GONBILON TREPAOCTEIO TIORSPXHOCTHBIX
clioeB ofiecleTuBAET K BHICOKYIO IPOYHOCTR 3ybben Ha Marn6. Mapku craneii ofmHa-
KOBbI JUId Koneca M ecteprn: 20X, 20XH2M, 18XT'T, 12XH3A, 25XTM u np.

Kpome nemenTapm TaKKe (7BEPIOCTL TOBEPX-
Hoc 56..63 HRC,, crama mapok 25XI'M, 30XIT) n asormporanmme (rBepnocts
nosepxHocty 58...67 HRC,, cram Mapok 38X2MIOA, 40XHMA).

IIpu HOH Teph Ol TIK P! off 0bpaboTke 3y6LeB
MEXAHIUCCKHE XapaKTePACTHKA 3y6a T
TepMitiecKas obpaGoTka (Vay-ueHue).

Hecywas cnocobrocms 3ybuantsee nepeday no KoHMEKXmMHOU RpouROCY Mmem ebite,
uer guiue noeepxnocmuas meepdocm 3ybees. TosToMy LenecoobpastHo TIpHMeHeHNHe

HOIG Tep! OTO FUTH XHMHUKO-TEp! OT0 YNPOYHEHHS. BTA BHIALI
VIPOYHEHMA IIO3BONMIOT B HECKONEKO pa3 TIOBHICHTE HATDYSOTHYIO criocobEHoCTh
TIep 1o crammvm. Hi JIOM, KOH-
TAKTHbIC HATIPAXSHUA [c]H uememmaaﬂm 3yB9ATHIX Kojiec B fIBa pa3a TpeBHULAIOT
3Haverms [oly Konec, NOIBEPIHYTHIX Tep! OMYy YAy qTo
YMEHBIINTE Maccy B YETHIPE pasa.

Onsaxo npu HASHANCHIN TBOPIOCTH PaboTIX NIOBepXHOCTE H 3y6ECE CliefiyeT HMeTh

B BUIY, 4TO 60 boaee MmexneAZUS
AERUA 3YOuambo Kosec i Manue (o MOXeT K TPYAHOCTAM
TIPH KOHCTPYKTHBHOH paspafoTKe y3ia).

p1{ [ol o ¥ [o) Mz koneca
OIIpE/ICIAIOT Mo obHei SCTH (HO © DBROH CC IHX NIapa-

METpOB A7l IIECTePHU M KONeca), YUMThiBas RINJHHe HAa KOHTAKTHYIO TIPOYHOCTH
JoNropesHOCTH (pecypea), HISPOXOBATOCTH COTIPATAEMBIX TIOBEPXHOCTEH 3yGheR H
OKPYXHOH CKOPOCTH:

lolu = oxinZNZRZy/ Sy-
Hpeaen O'Hiim O KM hopMynaM
B OCTH OT ol oﬁpaﬁmm ayGuaToro Kolleca
M cpeaHeli TBepAOCTH (HBC,, MU HRC, o) Ha TOBEPXHOCTH 3y0beR (Tabm. 2.2).
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Ta6nuua 22

Crnox o | Cpemunst i Cram, g MIla
ofipa-
Gorxn
Vinyuenue <350 HB Vrmepomuctdas B he- 2HB_+70
TloBepXHOCTHAS JAKAT- 40..56 HRC, rupopatmad 17 HRC,  + 200
Llemernramy > 56 HRC, Jlernposarmas 23 HRC, ,
AsoTHpOBaHYVE >52HRC, 1050
M 3anaca np AnA 3y0 Kosiec

C OJHOPOTHOM CTPYKTYpOit MaTepuana (yyJlieHHBIX, 0bbeMHO-3aKANeHREX) Sy = 1.1;
sl 3y6TIATHIX KOJIEC ¢ FIOBEPXHOCTHLIM YIPodHeHMeM Sy = 1,2.
Koaduument nonrosedHoCTH Zy yIHTEIBAET BIUAHME Pecypea

Zy= NN/ N ipst yenosun 1 < Zy < Zninax. 1)

Yreino Ngg UMKIOB, COOTBETCTRYIONIES TIEPEIOMY KPHBOH YCTATOCTH, ONPe/Ie/sIoT
TIO CpejHeH TBEPAOCTH TIOBEPXHOCTEH 3yOben:

Nye=30HB,,>* 12 - 10

Teepaocts B HRC, nep TB HB:
HRC, . . 45 47 48 50 s1 55§55 60 62 65
HB} W 425 440 460 480 495 522 540 600 620 670

Pecype N, mepenaus B 4HcHaX LMKIOB INEpEMeHE HanpskeHUH IIpH yactote
BpAIICH#S 77, MUH | ¥ BpeMeHn paborsl Ly, yac:

N =60nn; Ly,

THie #1; — 9HCIO BXOXIEHHH B 3alleTUIeHHe 3y6a pacCUTHIBAEMOrO KOJeca 32 OfIH ero
060pOT (FWCACHHO PABHO MHCITY KONEC, HAXOMAIMXCA B 3aUCIVIEHUY C PACCIRTHIBAC~
MBIM), puc. 2.1

B ofmem coyuae cymmapHoe Bpems Ly (B 4) paGoThl Nepefaill BRYMCISIOT 110
Gopmyne

L= L365K24K,

1e L —uncno yet paborsl; Koy — T rOHOBOTO Tepe-
Haun; Koy —Koad T CYTOTHOTO MCTIO) p 5

COOTBETCTBHM ¢ KPHBOH YCTANIOCTH HANFXEHYS Gy HE MOTYT MMeTh SHAYCHMH
MEHRBIIHX Gl 1103TOMY NP Ny > N nipisaMator N = Npg.

Jina mmTentHO paboTAIoMX BHICTpoXOmHBIX Tiepeaay Ny = NpgH, CIef0BaTelbHO,

Zy =1, 4T0 ¥ y4UTHBaeT NepBLIA 3HAK HepaBeHCTB2 B dopmyze (2.1). Bropoii sHak
Ba OFpak B0 MEIE TIO YCJIOBHIO TIPSTIOT
TUIACTHYeCKOH AedopMaliil MM XPYIKOIO paspylleHHd MIOBEPXHOCTHOTO CloA: Dyuox =

== 2,6 JUIsl MATEPHATIOB C OJHOPONHOM CTpyKTypo# (Yny 0bBeMHO:
HEIX) ¥ Zpymax = 1,8 1015 TOBEPXHOCTHO-YIIPO! MATCPHATIOB TBY,
IEMEHTALMA, a30THPORBAHNE).

Koad T Zp, YUTE 7 COTPSXEHHEIX OB~
XHocTelt 3yBbeB, IPUMMMAIOT 1A 3y6uaToro Kojeca mapsl ¢ Gonee rpySoit nopepx-
HOCTBIO B OT Iap pa Ra u (Zz = 1—0,9). Bonsume
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3HA4YCHUS COOTBETCTBYIOT LUMGOBAHHBEIM M MOTH-

nye=2 M =1 POBAHHBIM ToBepXHOCTIM (Ra = 0,63...1,25 Mxwm).
\| 1 Koagnupenr Z, yuuThisaeT BaHsHuE ORpYXHON
=T = =] V(Z,= 1..1,15). MeHbuye 3HAYEHHSA COOT-

BCTCTBYIOT TBePIbIM NepefauaM, paGoTalonim npu
MalIBIX OKPYRKHEIX cKopocTsx (¥ o 5 M/c). Ipw Gonee
BBICOKHX 3HAYEHMAX OKPYXHOH CKOPOCTH BOSHVKAIOT

L L x1 ] Jy4Liffe YCIoBUs I CO3MAHNUSA HAAeXHOTO MacIgHOro
np=2 7ih Nag=1 CNOS MEXAY KOHTAKT viH1 3Y6B-
h €B, 4TO TiC TIOBBICHTL Mble Hanpa-
KEeHUA:
Puc. 2.1

Zy= 0,85V 21, upn H < 350HB;
Zy=0,925V" > 1, npu H > 350HB.

I [ ST S— oped
3yBuamu pacuo 13 0 BiX 7 {ohu ¥ koseca [oly,-
piit] %) u nepeday ¢ 3y0bamu 8 ceéam ¢
1OOY2R0MK. 73 7

MOKCHO NOBbiCUmMb 00 IHAYEHUA:

{ols = 0,45(Iohu + Iolk2) 2 {olbimin,

TIPH BEUIOTHEHNH YCIOBRA:

V1A ATHHApYYeckuX nepenad |oly < 1,25[0lymin,

s KOHWYeckux nepesad [o]y < 1,15+ [Glygn,
1€ [O)Hmin — MeHblIee M3 JBYX: (ol [Oly)-

Jonycraemmie HanpsRenns m3raba 3y6reB wwectepin [o]p 1 Koneca [o] g onpene-
JTOT 1o ob1uei OCTH (HOCT. YBKO} COOTBETCTBYIOLUHX FAPAMETPOB JUIS
LICCTEPHY M KoJleca), YWATHIBAS BIMAHHE Ha COMPOTUBIEHHUE YCTATOCTH NPH H3rkbe
JZOTITOBEYHOCTH (pecypea), IIepOXOBATOCTH TOBEPKHOCTH BHIKPYXKH (FEpEXOIHOM

DCTH MEXKIY CM 3ybbaMi) M pepepca (IBYCTOPOHHETO TIPUIIOKEHHS)
Harpy3Ku:

[0l = O pim Vi Ya¥a/ Sy
Tlpenen BEHIROCTAROCTRA © iy IPH OTHY/IEBOM 1IMKJIC HATPSXEHUH BHMUCITIOT 110
SMUpHYecKHMM opmynam (Tabi. 2.3).

Ta6nuna 2.3

CNiocob TepMurTecKol BITH J00K0- Tpyina craneh ‘Teepaocts 5y6ren Gpias M
Teph obpationiat = ®
Vinyamere 45, 40X, <350 HB 1,75HB,,
40XH, 35XM
3akanxa TBY 10 KOHTYpY 5y0eb | 40X, 40XH, 600—700
3axanka TBY cxposmas (m < 3 M) ISXM 500—600
Llenenmams 20X, 750—800
IleMenTamma ¢ spToMaTieckuM| 2%()1;2}‘4: 57—62HRC, | 30—45HRC, |  g50950
PeryIRpOBAHHEM TpOLecc 2 SXl'M’,
2XH3A
AsoTiposanse 38X210, <67HRC, |24—40HRC, | 1ZHRC_+
40XHMA +290”
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M TA 32IMaC2 NP : JUTA LIEMEH
u l{l/lTpOLchelﬂ‘OBaH]-lbD( ayuaTeix Konec — Sp= 1,55; mia ocranpbix — Sp=1,7.
Yy yaursiBaer pecypea:
¥y= Y Nyg/ Ny, ipnt yoiornr: 1 < ¥y < Yomae 2.2
18 Yumax = 4 ¥ g =6 — LI YIYWLEHHBX 3y0YaThIX Konec; Yyma = 2,5 M ¢=9 mns
HO YTIp 3yBren. Yucio IVKIOB, COOTBETCTRYIONIEE

TIEpEAoMY xpmaou yeranoeru, Npp=4 105

HasnaueHHELH pecype MV BIHCISIOT TaK Je. KAK M DU PACHeTax 1O KOHTAKTHEIM
HATPSIREHADM,

B cooTBeICTBAN C KPHBOH YCTANOCTH HATIDIXKCHHA G HE MOIYT HMeTh SHaueHMH
MEHBLIUX G i [103TOMY 1Mt Ny > Ny npraaMaior Ng = Npyg.

Jina ke ThHO paboTarort GHCTPOROIHEIX nepead Ny = Npg H, CleIoBATeNLHO,
YN = 1, 9TO M YYUTHIBAET IiePBhil 3HAK HepaBeHCTRa B (2.2). BTopoil 3HaK HepaBeHCTBa
IO YCIOBHIO TIPSACTBPALICHUS THIACTHYEC-
Kon net})opmauml W xpym(oro PaspyICHHA ayba.

)it TIoBepX-
HOCTH MeXay 3y61>;wm, npnﬂmwam Yr=1 npy nmmdoBaHuM ¥ zyﬁod::pe:«eponamd
© mapaMeTpoM luepoxoBatocTd Rz <40 mrM; Yp=1,05...1,2 mpy nompopaHmA
(Gomblune SHAYCHVS TIPN YIYHIHEHHHA H TOC/e 3aKaiKh B ).

Y, yauTbmBaeT (peBep-
ca). Ilpu ogHOCTOPOHHEM MPHACKEHHH ﬂarpyalm ¥, = 1. Ylpm peBepcHBHOM Harpy-
KEHMM W OTUHAKOBBIX HATPY3KE M e LHKIIOB HArPYXeHHS B IIPIMOM 1 O0paTHOM
Hanpaaneﬂuu (nanpuMep, sy6ba caTe/IMTa B NTaHeTapHoll mepenadc): ¥, = 0,65 —
s BAHHEX W ¥ craneil; ¥,= 0,75 —pmna 3akaieHHbix H
uaMeHToBam-rbrx, ¥, = 0,9 — Jin% A30THUPOBAHHLIX.

Yuer pexkama npu i. Ha puc. 2.2

Pe¥VM HAarPYXeHWa Iepeiadl XapaKTepHsyeT UMKIOTpaMMa MOMEHTOB, KoTopast

TB NOpSIKe ¥ BpAIAIOLEE MOMEHTH T}, HeHCTBYIOLIME B TEHeHES

oTpaboTKu 3aMaHHOro pecvpea Ny, HuxsorpaMma No3BoaseT ONMPeNeuTb Fyy - PO~

NOJKATENEHOCT (B LUK/IaX HATPYXCHIA) REHCTEHA MOMeHTa 7, IpH YacToTe BpallCHUs

1, a TaKke Ny — NPORCIDKMTENEHOCTE (B IHKIAX HarpyXeHHA) AeHCTBUA MOMEHTOB,
Bonpumx 7}

B pacieTax Ha COMpoT yeTanoctH netk X "0 MOMEHTA
neperpysku iy, He YUTHIBAIOT, a ¢ i i pescum i
Moy BO3ACHCTENIO) HOCTOAHHBIM PEKAMOM ¢

LIAM U3 JUHTensHo eiictyionmx 7= 7;= Tu

Ha puc. 2.2) u sxeusanenmibin wuciom Ng uwc/u)a HASPYHCEHUR.

B pacuerax Ha KOMTAKTHYI PeXIMa Hal
YUHTHIBAIOT TIPM ONpeficeHIN 1madxbmmema Ilomone‘nmn Zjy : BMECTO Ha3HadYeH-
Horo pecypea Ny, NOACTABISIOT SKBUBATCHTHOS SHCIO LHKNOB Ny ©

7 q]z m Ly
Ly

Nux = pelNy, ¥8e pg= ):(( o

B pacuerax Ha BHIHOCNMBOCTb NpH M3rife mns ompeneneHns kosbdmimenta
noinrosedHocTH ¥y BMecTo Ny NONCTABSIOT SKBUBAIEHTHOE YHCIO0 IMKIOB Nig

¢ Mly

iy 1

Neg= ulNp, Tlie pr= Z 1G5
max
Tpu qacToTe Ha BceX YPOBHSAX Harpysky (7 = #) OTHO-
wierme 1Ly,/(nly) pasHoueHHO OTHOWICHIIO Ly/ Ly v 1y Ny
Ha ocHose OTO aHANNH33 Har M PasAHYHLIX MALMH YCTa~
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In QS|
Nl |mfm ™~
I~
Nai i & 7
TN Zne
My 0! o5 70 Ny
Piic. 2.2 Puc. 2.3

HOBJICHO, YTO IPH BCeM MHOTO0OPasHH 1HKIOTPaMM MOMEHTOB (HATDY3OK) VX MOXHO
CBECTH K HECKONLKIM THIOBBIM, €CIH HICTIONL30BATE NIpY HOCTPOSHUM LHKACTPaMM
OTHOCHTE/TbHBIE KOOPAHHATAL T,/T,,mu /N, 3aMEHHEB, CTYTISHYATYIO UMKIOrpaMMy
TUiaBHOj OrHbarofiel KpHBOT NIOMYIAIT FpaciiecKos H306paKeHHe NOCTOFHHOTO ©)
¥ IIATH TIePeMEHHBIX TUTIOBBIX PEXIMOB HATPYKEHHA, KApaKTEPHBIX [T OOMBIIMHCTBA.
coBpemMeHHbIX MaiiHH. Ha puc. 2.3 nepemenHble pexuimbl o6o3Havedsl: I — waxenni
(paﬁm‘a GOMBIIYIO HACTD BPCMEHH € HATDYSKaMH 6nusxuMy K HoMuHATEHOR); IT ——
BpeMs pafoTH €O BceMM 3HAYSHUAMM
Harpysxn); 111 — epennwii Hopmabrpii (paboTa HONBLIYIO YACT BPEMEHH €O CDEIHIAMA
Harpyskanm); IV — sierknii (pabora Golbinyio Yacrb BpeMEHM ¢ HarpyaKaMH HIDKe
cpefHux); V — ocobo nergmii (pabora Gombllylo YacTh BpeMeHH ¢ MATBIMH HArpys3-
KaMu).

TaxensIi pexiM (I) XapakTepeH And 3y6qamx Tlepe/iay TOPHBIX MAllVH, CpelEie
PABHOBEPOSTHOCTHH (IDu i (1) — it HEIX MALLAH, JIeTKIiH
(IV) 1 ocobo nerxuii (V) — it JIBHBIX METAILIC CTaHKOB.

3nauenna koabdHIMEHTOR SKEUBAICHTHOCTH |y ¥ Wy V1S THIIOBHX PEXNMOB
HarpyXeHHUs NpHBe/icHN B Tabl. 2.4.

Tabnuna 24

o
PexXdMa Mo puc. 2 3 b u

g=6 g=9

[ 1 10 10

I 0,500 0,300 0,200

i 0,250 0,143 0,100

IE 0,180 0,065 0,036

v 0,125 0,038 0,016

v 0,083 0,013 0,004

2.1.1. PACYET UMINHAPMYECKNX
3YBYATHIX TIEPEAAY

1. M 1 TeJIbHOS MEXOCEBOI0 p
@y, MM:
e =Ku £1) VTi/u
e 3HaK «t» (B CKoOKaX) OTHOCAT K BHelHeMY 3alielUIEHMI0, 3HAK «—» —K
16



BHYT s — i MOMEHT Ha P i M3 [MTeABHO
pedicTeyionmx), H- M; ¥ — nepepaToysos wieno.

Kospdument K B OCTH OT TIC 'HOH TBED, u H; u H, 3y61en
1ECTepHH H KOJEca COOTBe > MMEeT K
Trepaocts H. o - oo~ . H €30HB  H; 245HRC, H 245HRC,
H, <350HB H, <350HB  H, 245HRG,
Koopgmment K. . ... ... 10 8 6

OKpYXHYIO CKOPOCTH ¥, M/C BEIMHCITIOT N0 dopmyne:
y=_2 o a,m
6+10" 1)
CrerieHs TOYHOCTH 3y6YaTolf Nepesadn HasHAYAIoT o Tabx. 2.5.
TaGnuua 25

Creneis 7o3H0cTM o POCT GApY G CKODOCTE ¥, M/C KOTE
1643-81

6 (nepelatn MOBHUNEHHOM mo 20 Hoi2 £ 30 o 20
TONHOCTH)

7 (epenaus HOPMANKEOH| Ho12 m8 Ho 20 o 10
TOMHOCTH)

& (nepenaud MoHMKeHHOA| MO 6 04 50 10 o7
TOYHOCTH)

9 (itepefa¥i WHIKOH TOY- o2 nel,s o4 m3
HOCTH)

V1oyusmor TeMbHO Haif 06 MEXOCESBOro P no
opmyne:

a, =Ky £1) *
e ¥ o] &
e K, =450 — s npaMosy6bix konec; K, = 410 — fna KocosyObix ¥ LIEBPOHHEIX,
MITa)?; {o]y —B MIla.

Wpa— T u3Ipana wmcen: 0,1; 0,15;
0,2; 0,25; 0,315; 0,4; 0,5; 0,63 B 3aBHCKMOCTH OT NONOXEHUA KOIEC OTHOCHTEIEHO
ornop:

FIpH CHMMETPWIHOM PacTIONOXeHUK 0,315—0,5;
TP HECHMMETPUIHOM 0,25—0,4;
TIpH KOHTPONBHOM PacliofiOReHIH OIHOTO MM oboux Korec 0,2—0,25.

Jlna meBpoHHLIX Tiepenad v, = 0,4—10,63; s Kopo6ok mepezad yi, = 0,1—0,2;
JUB1 TIEpe/iay BHYTPEHHeTo 3aleTUIeHNs vy, = 0,2(u + 1)/(u—1). Menbilve SHadeHua
/by — IVIS TIEpenasd ¢ TBepRocTLIo 3yGhen H > 45SHRC,.

Ta6auna 26
Crenexs TotRocn | TrepnocTs Ha Ausnerms Kp, mpH v, M/c
10 TOCT 1643—81 { nosepxmocTst 1 3 s 0
3y6heB KoeCa
>350 HB 1,02 1,06 1,10 L16
6 Lo 103 104 106 108
<350 HB 103 L09 116 125 132
101 103 1.06 109 113

17



Crenoms TomocT | Taepioc #a K, TIOR3 3/
To FOCT 1643—81 | mosepxwocms 1 3 5 ©
3yBben Kostcoa
> 350 HB L02 L08 12 L1 1,25
7 161 1,03 1,05 108 110
<350 HB 104 112 1,20 1,32 140
102 1,06 1,08 113 L16
>350 HB 1,03 1,09 LIS L2 1,30
8 1,01 1,03 1.06 1,09 112
<350 HB 1,05 115 124 1,38 Lag
1,02 1,06 1,i0 1,15 119
>350 HB 1,03 1,09 1,17 1,28 135
9 1,01 1,03 1.07 111 1,14
<350 HB 1,06 L1z 1,28 145 1,56
5 1,02 1,66 in 1,18 ¥
Fpun savse.
Koaghh & p Ha i
K= K KepK po.
Kospprmient Ky, yaumsisaer By TIpeRTe
BCero ¢ u dreneti 3yGen HKQMeca,

3t Ky, IPMHMAIOT XI0 Tab7. 2.6 B 3ABHCHMOCTH OT CTETICHH TOIHOCTY Hepenad 1o
HopMaM mamocmu, OKPYXHOH CKOPOCTH 1 TBEPIOCTH pabouX TIOBEPXHOCTSH.

K« T KH,, YIHMTHIBAET HATPYSKK IO ITAREe
AHBRi, 06 Y10 TIOT H3FOTOBNEHNS (NOrPeLHoC-
TAMA HAaNpaBjcHus 3y6a) M ynpyraMu fedo; BaJioB, 3y6ba
3Y6YATHIX KONEC MOTYT ;B IO} 'O MECTHOrO
HATPY3KH Tcd Gollee paBHO! Tlostomy
TH Harpysku B Ng-

anbibil nepuoa paﬁombt Kyi® vt nocae npupabornu K
12 Kpp® 0o Tabn. 2.7 B 3aBHCHMOCTH OT
KoaddMImeHTa ypy = by/d), cXeMBI nepezxa'm ¥ TBepROCTH 3ybreB. Tak Kak mMpHHA
KOJNECa W JUaMeTp PHU ellle He ¢ TA \Upg

BBITHCISTIOT OPHEHTHPOBCYHO:
Wba = 0,5yna(u 1),
Koadd T Kpg T no ropmyne:
Ky =1+ (K" K,

rae Kg, — T, YYHT Ky 3y0beB, ero HaXOAAT
B 32BHCHMOCTH OT OKPYKHOH CKOPOCTH JUIA 3y64aTOIO KoJleca ¢ MeHBIeH TBEPIOCTLIO
(1361[ 2 8)

Kp 110 opMy
Ko =1 + (Kp—1)Kg,,

roe Kg, — T, YT Ky 3y6beB, ero HaxomsAT
B 3uBHCHMOCTH Ul‘ OKPY)ICHDM CXOpOCTH Anst 3}6‘!31‘()10 KOJieca ¢ MeHbILeH ‘TBEPAOCTBIO
(1a6n. 2.8).
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3yba) ¢ B M OT TOYHOCTH (#,; =5, 6, 7, 8,

9) wo Hopmam nagerocm:

Js IPAMO3YBhIX Tiepead

K°g, =1+ 0,06(r1,;—5), 1tpr yenionm 1 < K°g, <1,25;
AN Koco3yBhIX nepeaad
K, =1+ A(n,—S5), npn yenosum 1 < K°, < 1,6,

e A= 0,15 — mna ayGuarex Xonec ¢ TBeprocTeio Hy n H; > 350 HB u A= 0,25 npu
Hy 1 H < 350 HB wm H, > 350 HB u K, 350 HB.

B MEXOCeBoro OKPYIJIAIOT A0 Gmrxaiiitiero
*HCA, KPaTHOTO IATH, MM IO piay pasvepos Ra40 (1abn. 24.1). Ipn xpymHo-
CepPUHHOM TIPOMIBOICTEE PEIYKTOPOR &, OKPYLIMIOT 1o €10 CTAHIAPTHOTO
snasicrma. 50; 63; 71; B0 90; 100; 112; 125 140; 160; 180; 200; 224; 250; 260; 280;
300; 320; 340, 360; 380; 400 M.

2. 10

KojIeCa

Henmremsngit muamerp: dy = 2a,u/(u +1);

lnpuna: by = ypa,,

Uluprmy Koneca moclle BEMACIEHHA OKPYIVISIOT B BIIXaMIYI0 CTOPOHY Ko
CTaHAApTHOTO WHCaa (167, 24.1).

3. Moay, nepenayu. MakcuManbHO ROTYCTHMET MOYIB My, MM OTIPEJICIISIOT
¥i3 YCIOBHS HEMOPE3aHNs 3yOhel Y OCHOBAHNS

ey = 20, /[17(u £ 1)].
MyHUMATEHOS SHAEHHE MOIYIIS My, MM OTIPEACIHIIOT M3 YCIOBKA NPOYHOCTH:
K KTy (uil)

Migin

ayb [olp 7
e K, = 3,4- 10? mna npavosy6ex u K, -2,8 + 10° ans KocoayBeix mepeay; BMecTo
[olrm ns [clezm [olsr
Tabnuna 29
Creness 703~ | Toeprioems Snavenan K, 1pm v, w/c
oo o | mosepocrn 1 3 5 ry T
FOCT 1643-81 | sy6sen xozeca
>350 HB L02 L0s L10 Lis 1,20
6 1,01 1,03 1,06 1,06 1,08
<350 HB 1,06 L1 132 L50 164
103 1,09 1,13 1,20 126
>350 HB 1,02 106 L1z L1 125
7 1,01 1,03 1,05 1,08 1,10
<350 HB 1,08 L 130 1,64 1,80
1,03 1.9 1,16 1,25 1,32
> 350 HB 103 L0o9 L15 1,24 1,30
8 1,01 1,03 1,06 1,03 112
<350 HB Lio L4 L7 1,96
1,04 1,12 1,19 1,30 1,38
> 350 HB L03 L0 L17 1,28 1,35
9 1,01 1,07 111 1,14
<350 HB L1t 133 156 190 )
1,04 L1z 1.22 1,36 1,45

Kooghduaguenm nazpysiu npu pacueme no nanpacenuam u3zuba
Kr= KpKp K,
20



Koapuupenr Kp, yINTHBACT BEYTPEHHIOI AMHAMBKY HAIPYAKCHHSA, CEASZHHYIO

Tpexse Beero © wazo08 H Koleca. Fy

p notabn. 298 1 oT TOYHOCTH 1O HOPMaM NIIABHOCTH,
¥ CKOPOCTH M TBEp 1 paboyux Telt.

K — xootbduivenT, yUTHBaOUMIE Ranpa-

Jicenuil y OcrOgaRIA 3y6be6 MO WipUKe y(uamozo eerd, CLIEHHBAIOT N0 GopMyne
Kyp=0,18 + 0,82Kz;-

Kp— it eausnue wec-
mepry U Koeca HG pacnpeae/:eﬂue nazpyaku mexcdy zymumu, OTpee/IAMOT Tak Xe, KaK
NpU pacdeTax Ha KOHTAKTHYIO TIPOYHOCTE: K, = kg0

B cra3u c MeHee THEIM ¥ Ha MBTOHYIO IPOTHOCTS,
yeM Ha KOHTAKTHYIO, B Gonee TOKeIBIMH BAAME B3-32 ¥ TIpH
ONpEENeHNN HANpsXeHHH n3ruba mpupaboTKy 3yGpeB NpY  BHMACICHUHM
KosdpdumeHToB Koy M K, He YIHTHBAIOT.

M3 miomyeHHOr0 AManas’oHa (Myin. -
115, COTNIACYS €I0 €O CTAHIAPTHLM (pAf | cieayeT NpennosMIaTs paty 2):

o 2

Panl M. ... Lo 125 L5 206 35 30 40, 56 60 806 100
P2 Md. ... L1Z 137, 175 225 275 35 45 55 70 90

InageHue Moynel m < 1 MM npu TBepocTH <350 HB 1 # < 1,5 MM TIpi TBSPHOCTH
>40 BRC, ons CUIOBEIX Niepeiad HONONb30BaTh HEXEIATENBHO.

4. Cymmaproe ¥AcTo 3y0LER M YT01 HAKIORA. MyHUMATRHEL YTOJ HAKTOHA 3y6peB
KOCO3yBEIX KoNec

Bunin = arcsin(4m/by);
1LIeBPOHHBIX KONEC
BaN=05
CymMMapHoe JHeo 3y65eB
%= 2a,£08PBin/ M-

INonydeHHoe 3HAYEHHE Z; OKPYTATIOT B MEHBIIYIO CTOPOHY JIO LeJoTo \Herna K
ONpene 0T NefiCTBRTSILHOS SHAYCHHE YITa B HakioHa 3y6a:

P = arccos{zim/(2a.)]-

Jlns xocosy6rix Konec f =8...20°
5. Yncno 3yGes niecteprn 1 Koseca, Yucno sy6ben uecmephu

= /(W 1) 2 Zin-
21 OK it CTOPOHY JC 11e/Ior0 IHCA.
Jns ipsAMosy0nIx Konec zl,m,. =17; )um KOCO3YGbIX M IUEBPOHHBIX Zimin = 17cos’p.
Tpu z; < 17 nep NS MCKIIOYEHNA TOAPS3atHa

3y6beB U TIOBBIUCHHA MX muomﬂon npo‘moc’m KoaddrimenT cMemmeHHa
x=(17 - n)/17<0,6.

JIn15 KoTeca BHEIHEro SALETISHAS Xy = —3p; A KONECa BHYTPEHHET 0 SalleINIcHHA
=x.
21



S22

a
dg

E (]

L,

Pue. 2.5 Puc. 2.6

Ynco syivea Koreca BHONIHETO SAUEIUICHHS 7 - % ~ Z1; BHYTPEHHETO JALCIUICHUS
=5t

6. DaRTHIECKOE BEPEIATOUNOE YHCIO Uy, = 2,/7;. DaKTHYECKHE 3HAYEHHS TIepela-
TOYHBIX YHMCeA He HO/DKHBEI OTIMYATRCA OT HOMHHANLHBIX Gonee HeM Ha: 3 % — B8
OIHOCTYNEHIATRIX, 4 % — U1 ABYXCTYTICHYAaThIX ¥ 5 % — U1 MHOTOCTYNEHYATHX

PEHYKTOPOB.
7. Hnaverps Konec (puc. 2.5). Jesumenmtvie duanempe: d:
a1 = ymfcosp;
&= 2a, - d;;
KO/ECA BHYTPSHHEIO SalEIUICHRA . . . &=12a,+4d;

Auovempes dy, n d; oxpysocmedi eepun v enadur 3ybhea Kolec BHEIIHETO
BallenNeHis:

o=+ 2(1 + 3 - Ym;
77= d—2(1,25 - x)m;
Lo= dy+ 21 + 3 - yym;
= d—2(1,25 - x)m;
KoJiec BHYTPEHHETO 3aLeTUTCHUS:
dy=dy+ 21 + x)m;
dy=dy - 2(1,25 - x;)m;
2=t ~ 21 - X - 0,2)m;
dp=dy=2(1,25 - xy)m,

TIe X Y X ~— H y PHY M Kofeca; y = ~(a,—a)/m —
i1 T BC To & — JIeINTEIIbHOE MEXOCEBOS PaccTo-
suye: a=0,5m(z + 5).

8. Pasmeps 3areToBoK. Y1065 NONYYHTL Tpu TepMIriecKol 06paGoTKe NpUHATHE
IS pacueTa MEXAHWNCCKHE XapaKTepHCTHKH MaTtephana Kolec, Tpebyercs, 4roBul
pasmepbl Dy, Ci;, S, 3aroTOBOK KOJEC He TIPEBHILATY NPElCTbHO HOMYCTUMEIX
auauermi Dy, Spp (1abn. 2.1):

Dy < Doy Ciag S Syp WM Sy < Sy

3naverns Diyr, Coary Siar (MM) BHIYHCTAIOT Y10 hOpMyNaM: s HUTHHAPHIECKOM
wectepr (puc. 2.6, @) Dy, = d, = 6 MM; U1l KOHHHeCKoj LiecTepHH (puc. 2.6, 6)
2




D, = dye + 6 M; U1 KOTIECA € BhITouKAMH (pHic. 2.6, 6)
Cow =055 m 85, =8 m; mwia Koneca bea BHITOTEK
(pue. 2.5) S = by + 4 1.

Opu

n

B
MaTEpHAT HeTanell WM cTlocob TepMHUyeckoil obpa-

GoTKn /
) \
N\

=
-
i
B

9. Ilponepka 3y0beB KOAEC 10 KOHTAKTABIM HANPS-
IMEHHAM. PacyeTHoe 3HAYEHNE KOHTAKTHOTO Hanpa-
KEeHHUA

<{ou. 5
byuy o AT f

e Z,= 9600 pna npamosyGeix 1 Z, = 8400 nji Ko-
coaylpIx nepefad, MITa'/*.

Ecim pacdeTHOe HaNpEXeHne oy MeHbllle JIOIMyc- * Puc.2.7
Kaemoro [clyg B npenerax 15—20 % wmm og Gonbie
{oly B nipenienax 5 %, To paHeee NpHHATHIC MapaMeTPH Mepedati NPHHAMAKT sa
OROHYATeNLHEe. B NpOTHBHOM cliyHae HeobXOMMM IIepecyer.

10. Cumm B 3anemnernn (puc. 2.7):

oKpywHaR

so [ KaTy @t =t
"a,

-

F=2 - 10T,/d;
paduanbias
E = E,tgo/cosp,

(w15 cranpapTHore yma o = 20° tga = 0,364);
ocegan

F,=Fup.

11. Yporepra 3y0beB KOuEC MO RANPAXeHAAM M3MGa. Pacuetsoe HanpsxeHue
MsTHba:
B 3yDbSX Koneca

op=225 oo % K sledn;

bm
B 3y0BAX 1IECTEPHA

51 = Op¥psil Yes2 S (0] e

KC ta Ypg, yaur o ¢opmy 3yba M KORIICHTpalMIO
HaNpAXCHUH, B M OT 0 uucia g,= z/cos’p 3yObeB M
b 048 w0 Tabn. 2.10.

s euympennes0 3a4enneRus:
T 9 0 6 7
Yes 402 388 380 375
3 & 1a ¥y ymr 0 yroi HaKJIoHa 3y6a B Kocosyboit
P 3 o ¢ (B B rpagycax):

¥, = 1—§/100; nipy yenosmm Y2 0,7.
¥, —xoad T, I 174 THE 3y6EEB.
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Jrn npsviosybex nepedaw: Yo =1, ——TIIpy cTenenn TouHoeTH 8, 9; Y6 = 0,8
— TIpH CTeTICHH TOYHOCTH 5—7.
s xocozybuix nepeday ¥, = 0,65.

Ta6nuua 210

Hm s, Bnaserstn Y mpn
06 04 02 0 +02 04 +06

12 = — — — = 3,67 =

14 o — — — 4,00 3,62 3,30
17 —_ —_ —_ 4,30 3,8 3,58 332
20 — —_ — 4,08 3,78 3,56 3,34
25 - — 422 391 3,70 3,5 3,37
30 — 438 4,02 3,80 3,64 3,51 3,40
40 437 4,06 3,86 3,70 3,60 3,51 3,42
60 3,98 3,80 3,70 3,62 3,57 3,52 3,45
80 3,80 37 3,63 3,60 3,57 3,53 3,49
100 371 3,66 3,62 3,59 3,58 3,53 3,51
200 3,62 3,61 361 3,59 3,59 3,59 3,56

12. Iposep i pacyer Ha np 3ybbes npH i
Leio pacueTa ABIACTCA NPSIOT ocTaTouHbIX Aedol WIH XpynKOTo

PA3pyIUeHNs TIOBEPXHOCTHOTO CNOS MAM CaMyuX 3yObeB TpH AEHCTBMM IDMKOBOTO
MOMEHTA Ty JIEHCTBHE MMKOBLIX HATPY3OK OLICHUBAIOT KO3GhHIMEHTOM Neper py3KH
o= Tong T, tne T= Ty = Ty, — MAKCHMANGHETH U3 JUIATEISHO JSHCTRYIOUMX
(HOMUHATLHEIH) MOMEHT, TIO KOTOPOMY NPOBOJIAT PacveThl HA CONPOTHBIEHNE YCTa-
noctn (cuM. puc. 2.2).
KoathduiueHT meperpy3ki XapaxTep pexuM Har
3A0A10T B UMKJOTPAMME MOMEHTOB. B THNOBBIE pexcmMbl Harpy)xenml He mlolle}-m
IMKOBHe HATPY3KH, MX YKAIBIBAIOT OTHEHHO. By IMKOBHI MOMEHT Ty He 3alaH,

7O €ro 3HAYEHHEe HAXOMAT € YYeToM u paboTsl MO IT y
MOMEHTY 3JEKTPONBUTaTes, 11O NpeJelbHOMY MOMEHTY MPH HaIMYHU IPCiOX-
PAHITEIBHBIX 3IEMEHTOB, IO IM MOMEHTaM, BC Tpu BHe3an-
HOM TOPMOXCHHM 1 7. M.

s 7 i uau nosepx-

HOCMHOZ0 €408 KOHTAKTHOE HATIPSIKCHHE Cfimay HE JIOTDKHO HpeBhlLHaTb HOTycKaeMoe
nanpsixerne (6] gma

tmon = S ¥ Kaep < [6]timaes
¢ ©f7 — KOHTAKTHOS HanpsDKeHMe TPU AeHCTBIM HOMMHANBHOTO MOMeHTa 7.
Jlonycraemoe HaTpaxeHue [0]msy TPHHAMAIOT TPH:

VIYICHIY Wi CIKROIHON FAKATKE . ... . falpmac= 2805
LieMEHTALIH T KOHTYPHOK dKanke TBY - folfimay = 44 HRC, o5
AUTUPOBHIN « - - - oo eeeneen [6ltimar = 35 HRC, ¢ £ 2000 MIla

FY 5

oc u 3ybree
HATIPAKEHUE s U316 TIPH NEHCTBMI MTMKOBOFO MOMEHTA He JOIKHO TIPeBLILATS
nonyckaeMoe (6] pmax

SFmax = OF Kaop <[0)Fmax »

e o — HanpmxeHne usrnba, e TIpH P Ha COmpC yeTa-
NOCTH.
24




I Onsa 3ybbes u Kozeca & omd
Horty oc 0T B U OT BWAA TEP! ol
oBpaborki U Off YaCTOTBL TIHKOBOH Harpysku:

151 Fimex = G ricn Y vmaxkes/ Set,

1€ O pim — NPe/e) BHHOCIMBOCTH X W3TAGe (cM. Tabi. 2.3); ¥ymay — MAKCHMAIEHO
BO3MOXHOE 3HayeHHe KoaddHIenTa NoNToBedHOCTH ( Yyma = 4 2718 cTaneli ¢ 0fbeM-
HOM TepMoobpaboTKoil: HOPMATU3AIMA, YAy IIeHHe, OBbeMHa 3aKaNKa; Yy = 2,5
A cTaneil ¢ mosepXHocTHOH obpabotkoii: 3akamka TBY, LemeHTauws, a30THPOBaHMeE);

Cop — bd T YACTOTHI ji Harpysku (B ciyuae
IMHIYHBIX TIeperpy3oK) ke =1,2...[,3 — GoNbIHe 3HaUeHWs [l OOBEMHO TepMO-
obpaboTkn; mpu MHoroxpatHoM (mo 10°) meficTum meperpyaox ky=1: Sy—
KO3(pPUIIEHT 3aNTaca MpoYyHocTH (06bMHO Sy = 2).

2.1.2. PACYET KOHHYECKHX 3VBYATHIX NEPEIAY

1. Rnaverp i HOi p 17 TelbHOE
3HAYCHHE AMAMETP: BHELUHEH JIUTENEHON OKPYXHOCTH ILECTEPHH, MM:
=
P 3 fh
=K\

re 7} — BPAIIAIOLMA MOMEHT Ha LlecTepHe (HaubONBIM H3 JTHICIEHO RelcTBy-
toupx), H- M; ¥ — nepenatousoe yucio.
Koadduuuent K B 3aBHCUMOCTH OT TIOBEPXHOCTHOM TBepiocTd Hy M Hy 3y6ren

P H KoJleca coc > UMECT CHENYIOLINC SHANEHW:
Teeprocts H..... ... H <350HB H 245HRC, Hy 245HRC,
H, s350HB  H, <350 HB  H, »45HRC,
Kospgmment K. . ... 30 25 2
b ra 8

ans npﬂMoayﬁl:lx KOHMYECKUX Iepeaad 95 = 0,85;
1A Niepesay ¢ KPyroBbIMH 3yGbavu no Tatn. 2.11.

Tabnmuua 211

“TrepaocTs SYSYaTHX Konee 3HATEHNA KOSDOHUMERTOR
Sy 8y
H, <350 HB 1,22+021 0,94+0,08u
B, <350 HB
H, >45 HRC, 1,13+ 0.13u 0,85+ 0,04
7 <350 HE
H, 24SHRC, 0,81 +0,15u 0,65+0,11x
H, > 45 HRC,

OKPYXHYI0 CKOPOCTB Vy,, M/C Ha CPEIHEM IEUTEILHOM MHAMETPe BRMUCITIOT TIO
dopmyne (npa K, = 0,285):

Vi =70,857d ",y /(6 - 10%).

CreneHb TOMHOCTA HA3HAMAIOT B 3aBACAMOCTH OT OKPYXHO# ckopocTH. TipaMosy-
6ble KOHMYECKNE Kollecd NIPHMEHIOT TPH OKPYXHBIX CKOPOCTAX HO 5 M/C, CTeneHb
TOYHOCTH ~— He Ipybee 7-i1. Konnuyeckue sybuarsie Koleca ¢ KpYToBhIMM 3yGhaMM Ipy
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OKPYXHBIX CKOPOCTSX JIO 5 M/C BHTIONHSIOT He Tpybee 8-if crenenu TOYHOCTH, 3 TIPH
Vin = 5—10 M/c — He rpybee 7-ii.

Yrounsmor \PUTCABHO # memmTem-
HOH OKPYXHOCTH IIECTePHR, MM:

d,,=1650 3\/—\ Ko Kep T,
v 8 oy
3navenye xoaddumenTa Ky, nuyrpenneii H BATPY3KH 5 X

KOHWYCCKHX KO/eC BRIGHPAIOT N0 TablL. 2.6, YCnOBHO MPHHIMAS HX TOMHOCTB HA. OJTHy
CTerieHb Ipy6eo GaKTINCCKol: HanpyMep, BMECTO (BaKTHYECKO] CTETCHH TOUHOCTH 7

Ui BHGOpa ta Ky, T cTeneHb TouHocTH 8. Jlns Kouueckux
Xollec € Kj 3ybbamy Ky no rabn. 2.6 xak i
IDUMHAPHYECKHX KOCO3YOBIX KOJlec.

Koagdmmenr Kgy yanrsipaer HATPY3KM TIO
ITAHE KOHTAKTHEIX JIMHUH. B KoHiMeckux rep KO-
coabiio. C LeNbio no; M ONIOp BATIBI HQ
PORUKOBHIX NOOWIUNHUKAX.

s KoHnYeckuX Konec:
C KpYIOBEIME 3y6baMn Kgy, = \IK55° » TP yenosun Ky = 1,2;
€ TIpAMEMA SybbaMu Kz = Kz°,
Tie Kg® — xoadduimeHTt, BRbHpaeMaii rio 1a6i. 2.7 mis LWIHHAPHHECKHX 3y09aThx
B

OCTH OT OT Wea = b/d,, TBepHocTH 3yGuaTHIX KOnec M
PACTIONOXEHYA TIEPSIa i OTHOCHTENLHO OTIOp.
Tak Xak umMprEa 3y69aToro EeHIA M IHAMETp PHY ellie He
$ TA Yy OPHEHTHPOBOYHO:

Wsa=0,166 Y2+ 1.

2. Konycoe paccTosmne H mupuna 3y6aToro peana. Vron AciuTelsHOTO KOHYca
LIECTSPHH

8 = arctg(1/y).

B KOHYCHO® R, = d,1/(25ind,).
Hlnpuna sy6uaroro Berna b = 0,285K,
3. Mogyss B iZ i MOZLYNIB DIep

14 Kp, K, T
mmy) > A En K T
) GabSp [alp *

TR 7, — 1A KOHIYECKHX KOJIeC C IPAMEIME 3YOAMM; 11y, — IUL KOJIEE € KPYroBEMH
ByObaMH.

3Haverme xosddimmierta Ky, BHyTpenuei i ng
6bIX KOHHSCCKHX KONEC BHORPAIOT 10 Tab. 2.9, yeaopHo TIPMHMMAS MX TOYHOCTH HA
OIIHY CTeleHD rpybee dhaTudeckoi. JIi KOHMYECKX KONEC ¢ KPYroBEMI 3yGeaMH
3padcHue Kp, npuHmMalor no 1a61. 2.9 Xak [is LIMTHHIPHYECKIX KOCOTYBRIX Kaltec.

Kospduimenr Kp yunmsmaer y
OCHOBAHMA 3y0beB NIO WHMPHHE 3y6YaTOro BeHI.

Jns KOHMNECKIX Tiepe.iad ¢ PSMEIME 3yGEAMU Ky = Kgi'; RS KONEC € KPYTOBBIMA
3y0bLaME

K = VK. npu yenosun Kp>1,15,

rne Kp = 0,18 + 0,825,
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Z =1 zZ; =
25 7‘//’ 25 |
— 1=
T~
20 __F_,) == 20} -J_‘IJ’" &2
— = w35 s
i EAINEE =
7 JETh %, - — pmem [ =7
%0 60 80 100 125 160 dgy,tirt 30 60 60 00 125 760 Ggrits
Puc. 2.8 Puc. 2.9
Kosp T 8¢ A TIp yOLx Konec pasrbM 0,85, ans Konec ©
3ybbsivu —Tio Tabn. 2.11.
Buecto [o]p B pac yio op H3 i [ols B
{olez
Oxpymierue Momyns Ao H MOXHO

He FIPOUSBORHTE.
4. Incna 3ydses:

WIeCTepHH 2y = d,3/mimy);

Koneca L= it

Tlonxy B 6m1xai CTOPOHY JO HeOro LHcHa.
Ha nipakTHKe TIPUMEHSIOT Taioke ¥ APYToii MeTON onpelleNleHus \vcen 3y0ben 1
MOZyAL Kozec. B HOC uucia 3yGbeB '8

32BUCHMOCTH OF ¢ JIMaMeTpa d,; ¥ DePeflaToqHOro MHC/a U N0 OFHOMY U3 rpadiKoB,
FIOCTPOBHHEIX JUis npamodybex KOHWHeCKUX Konec (prc. 2.8) M Kollec ¢ Kpyzosbiui
3yBeamy (puc. 2.9) TIpH TBepIocTH 3y0BCB KoNeca ¥ miecteprn 245 HRC,. Yrounsdior
Zi' © Y4eTOM TBepIOCTeH 3y6heB IICCTSPHI M KOJleca:

ToepuoeTs H - oo e H <30HB  Hy 245HRC, H 245HRG,
M s350HB H <350HB  H 245HRC,
NGO AYTBB Gy - e 16z 13z @

UYucno 3y6keB Koneca 7 =gu. IlonydeHHble
3HAYEHMS] Yice) 3yDBeB LHeCTEPHH M KOJIECa OKpYyT-
TISTIOT 1O MebiX YHCce.

C MOYTE mim, )=

=da/a.

S. MarTEYECKOE TEEATOYHOE UBCIO Ugp=
=p/7;. TlonyueHHOe 3HAUCHHE Ugp HE HOIKHO
OTIMYATECS OT 331aHHoro Gosiee 9eMBa: 3 %6 — s
KOHMHYeCKHX PSAYKTOPOB, 4 % —— Juid JBYXCTyNeH-
MATHIX ROHHYECKO-LHMHIPHYECKHK PSIYKTOPOB, 5 %6
— g Tpex- H Gonee CTYNEHYaThIX KOHHYeCKO-
IDATHHAPHYECKUX PeYKTOPOB.

6. O Kojec
(puc. 2.10). Vrnpt
M Kozeca:

8 = arctg(1/ug); 8 = 90°—5.
2



Hermmenesne muaMeTpH Kojlec:
TIPAMO3YEHIX dy = m; doz= mezs;
© KPYTOBBIM 3y60M dey = Migls; Gz = Mgty
Brenmue 1maMeTpH KoJiec:

NPAMO3YBEIX dpl = dg+ 2(1 + x.)mc085;;
Gaer= dey+ 2(1 + Xe)mpcosds;

© KpyrossM 3y60M dgel = d.; + 1,64(1 + x,7)mycosdy;
ooy =dpp+ 1,64(1 + X, ) 085,

KoabdUIHEHTH X7 U X,z ana yGoit M KocosyGol
TpUHMMAOT Tio Tabn. 2.12 m 2.13.

s nepenay ¢ 2y M ¥, OTIR or BTabi. 2.12 1 2.13, sSHaYeHHA
Xp1 Ml X7 IPHHIMAIOT € OKPYITICHHEM E GOJIBILYIO CTOPOHY.

Kosp T MHCT] Ta 414 Koneca:

Yoz = Kel, Xz = Kn1-

7. Pa3mepni 3aT0TOBKH KoJleC.
JLns KoHEHecKux M Koneca 3aroToBKH (MM), PHC.
2.6:

Diar = dog + 2y + 6 MM, S = Brm(mye).

Honyyernsie pacyetoM Dy B Spp c Dym
Spp (7a61. 2.1). YenoBns HPHIOHOCTH 3arOTOBOK:

Doar < Doy Sor < S
Ta6nuna 212

@ % o u

1.0 125 1e 20 25 3,15 40 50
12 — — — o 0,50 0,53 0,56 057
13 — — — 044 048 0,52 0,54 0,55
1 — = 034 042 047 0,50 052 0,53
15 = 0,18 031 040 045 0,48 0,50 0,51
16 = 017 030 038 043 0,46 048 049
18 0,00 0,15 028 036 040 0,43 045 0,46
20 0,00 014 026 034 037 0,40 042 043
25 0,00 0,13 0,23 029 033 0,36 038 039
30 0,00 o011 019 0,25 028 031 03 034
40 0,00 0,09 015 0,20 022 0,24 026 027

Ta6nuna 213

P mote u

10 125 16 20 35 315 40 50
12 — — — 032 0,37 039 04 042
13 = = = 030 035 037 039 040
1 =5 s 023 0,29 033 035 037 038
15 = 012 022 027 031 033 035 036
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Hpodenwesue mabz. 2.13

& ] mcre

10 125 16 20 25 315 40 50
16 = o1 0,21 026 0,30 0,32 0,34 035
18 0,00 0,10 0,19 024 027 0,30 0,32 0,32
20 0,00 0,09 0,17 022 026 0,28 0,29 029
25 0,00 0,08 015 019 0,21 0,24 025 025
30 0,00 0,07 o011 016 018 021 0,22 022
40 0,00 0,05 0,09 011 014 0,16 0,17 017

8. Caam 8 3aneruienwH (puc. 2.11):
cwia Ha JAAMETPEe

F=2 + 10°Ty/dyy, e dy = 0,857d,5,

0ceean CIJIA Ha LIeCTepHe:

npaMo3yGoit F = Ftgosing,;
© KpyroeeM 3y6om Fo; = 1,55
paduasbhas CHIIA Ha LieCTepHe:
TIpsAMO3yGoit F,;= Ftgocosdy;

< KpyroeeM 3ybom Fy = 1,5

Ocegas ciNa Ha Kolece Fo=Fy Pro. 211
paduaabnas cuiia Ha Konece £; = Fpy.
KoshduumenTsi v, ¥ 7, WA yIa B, = 35° onpenensior no dopmynam:
Yo = 0,44sin8; + 0,7cosBy;
Y= 0,44cos3; - 0,7sind;.

TosygesHEIe KC TH Y, 1Y, hOpMyIIEI CO CBOMMY 3HAKAMM.
3akMHUBaHKe 3y0BeB He NPOM3ONIET, ecM cWwia F,; HanpasleHa X OCHOBAHVIO
JETUTEILHOTO KOHyca Belylllelt wectepry. [NosroMy BHOHpaloT HanpasneHWe Bpa-

1MeHHA LIECTEPHH (CMOTpeTh cO nermr KOHyCa) ¥ Hanpal
JIeHUe HAK/IOHA 3y0heB OIMHAKOBBIMM: 1pn € TIEBEIM
HAKJIOHOM 3y6a HampaBiieHHe BpallieHHs FOIKHO GbiTh NPOTHB JIBHXKSHHA YacoBOR
CTPENKH.

9. Tposepka 3yGner Koslec M0 KORTAKTHLIM HANPsDkennsiM, PacueTHOe KOHTAXTHOES
HANPTKCHIE

on=67-10 3/ K Kus T
u &9y
10. [posepxa 3yGben Konec no waruba. He Haruba B 3yOBsx

Kojaeca
2,7210" Kpy Key Ty Yrmy
bdy e () OF

op= <lole -

HanpsokeHve naruba B 3yObsx HiecTepHU
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©F1=SpXrsi! Yrs; < lolsr
T0B Yes; M Yg), yumr dopMy 3yGa U KOHLIEHT-

PAIO HAaNPAXEHWH, TIPUHAMAKOT 110 7261, 2.10 B CTH OT
CMEIUCHUA M MPUBEACHHOIO YHCIa Jyﬁ\:EB:

02 = 2/(cos’B,c0s5y);
21 = 21/(cos’B,cosy).

11. I il pacier Ha np 3y0beB NPy JE/iCTBHH NHEOBOH BAarpy3KH.
Lleanio pacyera ABAseTcs APeNOTBPALICHIE OCTATONHBIX HeOpPMANMI HIM XPYNKOro
DASPYIICHUS NOGEPXHOCIMHOZ0 CAOA UAL CAMUX 3y0beq TIPU NeHCTBIM TIFKOBOTO MOMEHTA
Thunc JelicTBYE IMKOBBIX HATPY30K OLEHMBAIOT KO3QXPHIMEHTOM neperpysku Kp, =
=T/ T, Tt T= T} = Ty -~ MaXCHMANLHBLH M3 WIHTEBHO AeHCTRYIONIX (HoMu-
Ha}lb!{blﬁ) MOMEHT, TIO KOTOpPOMY TIPOBOIAT pacueThl Ha COIIPOTHBIIEHAC YCTANOCTH
{cM. puc. 2.2).

Iposepka 3y6ber xonec na np 1Ipu  KpaT M
Bﬁﬂﬂﬂﬂﬂ NHAKOBOTO MOMCHTA:

Hmax = Of Vhey < (0] max-

[poscpka 3y0beB Konec Ha IIPOYHOCTS 70 u3zuba Npn
TIMKOBOTO MOMEHTA:

SFinax = OFKep < [6] finax.

Honycxaemble HanpsxeHust [olgms ¥ [0} zoa IO PeKol
paspena 2.1.1 «Pacuer nu. KMX 3yGUaTsiX nep I £ 17

2.2. PACYET YEPBIYHBIX ITEPENAY

HcxomHbie gaHHMe: 7; — Bpapionnii MOMEHT Ba Konece, H - M; iy —
*aCTOTa BpalIcHUA Koneca, MM'H“; 4 — niepeiatodHoe wicno; L, —Bpema paborsl
nepenays (pecype), 4

1. Marepianm gepesaka u Koneca. JIns uepBsaKa TIPUMEHSIOT T8 e MapKH CTaNeH,
4TO M ANst 3yB9aThIX Konee (Tan. 2.1). C Lesbio ToNnyIeHNs RHICOKUX KaYeCTRBeHHBIX
TOKa3aTeNel Tepeaati NPHMEHSIOT 3aKaiKy 10 TBepaocty 245HRC,, numdopasye v
TIONHMPOBAHIE BUTKOB Yeppsika. Haubonee TeXHONOIMYHBIMY SBAAIOTCS SECILBEHTHEIC

Yepsaku (ZI), a — ifaaThie: 2 xoHycoM (ZK)
win Topom (Z7). Paboune M BATKOB iTATHIX YEPBAKOB b
€ BbICOKOJ} TOUHOCTEIO KOHYCHBIM KUIW TOPOMIHENM Kpyrom. Iepefamm ¢ HemHeiaa-
THMUI MH T O HAIDY304HAs CHOCOBHOCTS.
TepmoobpaboTky — ymyuinenve ¢ <350 HB TS Tepx
Manoi MowmHoeT! (a0 1 KBT) ¥ BenpopomkamenbHOH patorsl. O6AaCTs NPHMCHEHNS
TaKHX Tiep € ap; cavy (ZA) cok
s cunoevx nepedau caedyem u 7 wepesxu.
Marepyiant 3y64atHX BEHIOB YEPBRYHBIX KONEC TIO Mepe yELIBAHIsL AHTH3ATMPHBIX
¥ aHTHGDHKIMOHHKIX CBOKCTE M s CROPOCTSIM
CKONLKCHMS MOXKHO YCIOBHO CBECTH K TpeM Ipymmam (7a6n. 2.14):
I'pynna I —o. GPOH3EL; M) 0T TIPK CKOPOCTH CKONBLXEHHUA
Yex > 5 Mfc.

Tpynna Xl — Gesonorautie GPOHIB! H IATYHI; IPUMEHSIOT TIPH CKODOCTH CKOMb-
KeHUs Vo = 2—5 M/c.
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Tpynna III —mMsArkue ceprie YyTYHEI; NPUMEHSIOT TIPH CKOPOCTH CKOMRKEHHSA
Vx € 2 M/C ¥ B PyYHBIX NPUBOIAX.
Tak Kak BblGOp MaTepyajia uld Kojeca CBf3aH €O CKOPOCTBIO CKOIBAEHUA, TO
) ee , MJCE

Vex =045 - 10°nu T,
2. Jonyckaevbie HANDARERRA.
JlonycrRagMEIe KOHTAKTHBIC HANDSXKCHNUA IUIs TPYTIN MaTepualon:
1 rpynna. Honyckaemoe Hanpskesue [o] g, (MI1a) nips uncne IWKIOR MepeMeHb
HAVIPOKeHMH, pasHoM 107:
lolz, = (0,75..0,9)c;.
Ta6runa 2.14

Tpymna Marepuan Croce6 | o, Mila | o, MIla
ot
BpOl10H1P1 I 285 165
v, $25 Mjc
1 Bp0l0®1 X 195
v, $12 Mfc n 135
BpOSLISCS X 90
v, <8M/c I 80
BpAl0K4H4 n 460
v, <5 Mfc x 430
BpAlOXK3Mul,§ ® 360
1 v, <5 Mfc i 300
BpA9X3IL u 200
v, <5Mfc X 195
n 195
JLAXMi66-6-3-2 u 330
- v, S4Mc X 295
il n 260
cu1s, n =320 MIa
hilg CY20 v, <2mfc n 360 MIla
777 ., Cir 1 x—n! o
Koap 0,9 —mna c {H>452HRC,) numdopaHHEIMH

¥ TiomMpopaHHEMM BuTKaMe: 0,75 —ans 4epsakop mpu TBepaoctH <350 HB; of
TPUHIMAIOT No Tabn. 2.14.

Kosdpdwmmert gosropeunoctd Ky = N107/Ngg, nipu yonosms Kgr<1,15. 3necs
Nyg= Kgp Ny — 5KBUBAJICHTHO® 9VCIO LUKIOB HArpyXeHNA 3yOECB YepBAYHOTO
KoJleca 3a Bech Cpok clryxBer nepenasn. Ecm Ngz > 25 107, 1o npursnvator Ngg=25 - 10",

CyMMapHOe WC/I0 LPKIOB NepeMeHbl HanpAXeHHH

Ny =601y, 23)
rae L, —BpeMs paboThl Hepejasy, 9.
{Ipy sajaHuM PeXMMa HATPYXeHUA LPKJIOTpaMMON MoMeHToB (puc. 2.2)
kxoxbduument Kyp 3KBHBANICHTHOCTH BRIMMCISIOT TI0 dopMyne

4
z ) mly
s=2 ) 2]
me 7, m, I;; — BpAAKOUMT MOMEHT Ha [-T0H CTYNeHM HAIPYyXeHHA ,

©COOT MY YACTOTA BaJla ¥ TIPOAOIDKH b ASHCTBAN, Tinay,
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% — HAUGONLIIAH MOMEHT U3 JUMTEILHO NeHCTBYIOIWX (HOMPHANLHEI) ¥ COOTBET-
CTBYIOINAA €My FacToTa BPAalCHAS.

Kgg THOCTH JUI THIIOBLIX PeXUMOB HAIpy-~
skerma (pyc. 2.3) NpuBesicHB! B Ta0x1. 2.15.
Kospdrmmenr C, YIMTHBACT HH KOJIECA.
Ero TIpHHUMAIOT B 3aBHCHMOCTH OT CKOPOCTH Vex CKONBXCHUA:

5 6 7 8
095 0838 083 080

Vo WJE -
c
wm no gopmyne C,= I,GGVCK""]”.
I KOHTAKTHBIE Iolg= Kar Clolzo

TaGnuna 215

pexanaa o pie. 23 & r
] 10 10
1 0,416 02
n 02 01
n1 0,121 0,04
v 0,081 0,016
v 0,034 0,004
II rpynua. o KOHTAKTHEIE

folr - [o] 25 vex

3neck [0]g = 300 MIla s uepBAKOB © TBEPAOCTBI0 HA MOBSPXHOCTH BHTKOB
>45HRC,; [c] g, = 250 MIla s YepBAKOB NpPH TBSPAOCTA <350 HB.
1II ypyena. HonyckaeMele XOHTAKTHHE HaNPIKEHUS

[olg= 175—35v,
HB3mMba OT JULAL M 3y0GbeB YEPBATHOTO

A
KoJneca:
Is1r= Kglolr.-
KoabdupeHT nofrope4HoCTA
Kiep =N10° / Nz

3neck Nyp= Kyp Ny — SKBUBAICHTHOS THCIO LIKJIOB HATPYXCSHHS 3y6BeB Yep-
BAYHOrO KOleca 32 BeCh CPOK CIyX0m1 nepeawy. Ecmm NFE7< 10%, 70 npuEMMaiOT
Niz = 10°. Ecma Ngg> 25 + 107, 70 nproavar Npg =25 « 107

CymmapHoe SHC0 Ny, LIKIOB IICPeMEHE! HapEXeHA — 1o (2.3).

Ipu safaEun peXHMa HarpyXeHHs LMKJIOTPaMMOH MOMEHTOB (pHc. 2.2)

b T Kpg 3K THOCTH BRMUCIITIOT YIo hopMyTe

o 2] 2]

i

@ 108 Kpp
Xerms (puc. 2.3) TipuBefieHsl B Tabn. 2.15.
HcxoHoe IOMycKaeMoe HanpsokeHHe [o] z Msrba i MaTepHAasoB:
32
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rpym1 L 1N [o)i = 0,25 o, + B,08 o

pynm I .. Tolr = 0,22 Gy
1T ry npyd TPoBep Ha
CTATRYECKYIO WIH SAMHUYHYIO TIMKOBYIO HATPY3KY JUIA MATepUanoB:
wpymmuid ... (6] max =4 o5 folpnx =08 o
apyrms 11 . -ooo lolma=205 [o] pinay = 0.8 o
pymms I .. . <o [olm= 16505  [olpma= 0,75 o

3, Meskocenoe paccTosnue (M)

a, 2K VKT /l0ld .

1fe K, = 610 m1s1 SBONEBEHTHHX, OBEIX H K,=530
IS HUATBIX 3 Ky — K03 T KOHICHTPAUMA HATPY3Kit: TIPH
OM peXuMe Har Kpgp = 1; 1pH 1icpeMEHHOM

K= 0,58 g + 1).

HavansHeii xoadibuimenT K"HB KOHIIEHTPAUMH HAIPy3Ky HAaXOLST WO rpabuky
(pvc. 2.12), ong 3T0TO ONPENENAIOT SMCIO BHTKOB SEPEAKA B SaBUCHMOCTH OT
TIEPEPATOTHOIO YHCHa:

u.... chwwed cesmel4 cuuwe30 X

m14  A030 K
iz 4 2 1 12500

TlonydeHHOS pacueToM M pac- "f: L
CTOsHYE OKPYIISIOT B GONBLIYIO CTOPOHY: g AWA.Y
JUIA CTaHIapTHOH “epBTuHol mapki—mo LY gl
CTaHmapTHOTO YHcna U3 pifa (Mm): 8O, 100, 1,05
125, 140, 160, 180, 200, 225, 250, 280; mns =
HecTAHIAPTHOM — IO umcsia B Taba. 24.1. 0 A k] 40 50 &0 U

4. O PBl Pyc. 212

Hucao 3y6beq Koneca z;r: [
IpeapapyTebHEE SHAYCHNS:

Mmodyas nepedaxu m=(L4.1,7)a,/z;

Kosdduyuenma duamempa ¥epesxa q=2a,/m- 2.

B dopmyny pis ¢ v K PacueTHOMY m
MMM . 2,53,1545 6,3; 8 10; 12,5 16
[ 5 10;12,516:20 8 10;12.,514;16;20  8;10;12,5; 16

o M

NonyyeHHoe 3HA9eHKE OKPYINAIOT AO
[OTYCTEMO® SHAUCHNE § M3 YCIORMSA JKECTKOCTH YePBAKA G = 0,212z
(CHIM CMELERUR

x= a,/m—0,5(z, + g).
Ecnu o pacyety T > 1,0, 10 @y, M, T WK G,

Yezon nodsema NUHYA BATKA SepBsKa:
33
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Ha JesTeNIHHOM LIMIHAPE ¥ = arctglz /gl
Ha HAYATLHOM LWTHEApe 7, = arctglzi/(g + 29).

Qaxmuneckoe nepedamouHoe $UCIO tig = 2,/ 7. TToNyUeHHOE SHAYEHHE 4y, HE JOIKHO
OTAMHATHCA OT 3anaHHoro Goee YeM Ha: 5 % — LIS ONHOCTYNEHYaTHIX B 8 % — s
ABYXCTYNIEHYATBIX PEIYKTOPOB.

5. Paimepn yepBaka W Kogeca {pHc.
2.13).

JnaMeTp meNvIeNbHBE ¥epaska

dy=qm,

JMAMETP BEPLIMH BUTKOB

dy=d +2m;

IMaMeTp BIIAIMH
dy=dy - 2,4m.

JimiHa by Hape3saHHON “ACTH YepBAKa
rip Xoabduimerte cveterms x I' 0

o b=(0+55H +zym  (24)

Tpu nonoxasTensHom kospduumerte cvemenns (x> 0) Yeppax HomxeH GHITH
HECKONbKO Kopode. B aroM cayyae pasmep by, BulaMcaeHHbGi no dopmyne (2.4),
yMmeHplIaoT Ha Benwaudy (70 + 60x)m/z;. Bo Bcex cayuasx sHavenme by 3ateM
OKPYIIAIOT B GMIKAMLIYIO CTOPOHY J10 WHclia 13 Tabn. 24.1.

Jns dpesep u U HOJIYSEHHYIO payeToM IMHY By
yBeTBaloT: mpu m <10 MM — Ha 25 mM; ripu m = 10—16 MM —Ha 35—40 M.

JuameTp geTurenbHbIA Koteca

g9

b

&= 2
JIMaMeTp BEPLINH 3yGheB
dyy=dy+ 2m(1 + x);

JMMaMeTp BHagHH
dp=dh - 2m(1,2 - x);
IpaMeTp Koseca HauGombImii
Aoz < doyt 6m/(@y + K),

Tae k= 2 AN Nepelian ¢ SBOMbBEHTHEIM YepBAXoM; X = 4 14 Niepefiad, HelMHeHuaTyio
TIOBEPXHOCTE KOTOPBIX OGPasyloT TopoM.
Llupuna Berma by =y, e y, = 0,355 mpu 5y =11 2; y,= 0,315 npu g, = 4.
i packeT nep Ha Op . Onp CKOPOCT CKOJMb-
JKeHUs B 3alCIUIEHAH
Vex = Vy1/COSYy, LOS Wiy = muty{g + 2x)/60 000
3peck v,,; — OKpPYXHas CKOPOCTh Ha HAYANbHOM AUaMETPe YEPBIKa, M/C; iy = g,
MEH'; 71— B MM; ¥,, — HAYATSHELH YToA FioABeMa BHTKA.
1lo nozy o Vex o
B pacueTHOE

lols




Z,
e (Z+2x)
2

e Z; = 5350 pia HEIX,

JUIA TeP c THIMM

K= K, Ky —x03bOUIMEHT Barpysku.
OxpyXHas CKOPOCTh HEPBSHOTO KoNeca, M/c: vy = nirydh/60000.
Tipu o6t i u YCaoeus

, Z, = 4340
KOHYCOM MIIH TOPOM);

YepenKa
rnpursarorn: Kg, = 1 npu v, < 3m/c. Tipu v, > 3M/c K, PaBHBIM
xoabdrmenTy K, (1a611. 2.6) J1s LTMHAPIHECKHX KOCO3yObIX Tlepeliad ¢ TREpIOCTHIO
pabounx nosepxHOCTel 3y6ber <350 HB Toii Xe cTenesy TOYHOCTH.

Kospdmment Kp, koHUeHTpamy Harpysku: Kgp- 1+ (z/ %1 - X), e 6 —
koadibuienT nedopMarn yeppaka (1abi1. 2.16); X — kosduLmeHT, yauTssalommi
BIRSHUC peX¥Ma paboThl Mepeaun Ha NpupaboTKy 3yOLeB 4epBAYHOrO Koieca M
BUTKOB YepBAKa.

Tabnuna 216

P B e m—
sopmxn
8 | 10 [s] w [ 16 ] 2
1 | 72 [ 108 [ 154 | 176 | 225 | 248
2 | 57 | 8 |21 | 10 | 171 | 197
4 |47 |70 | e |12 | 137 |57

Lipn 3ajaHMB peX¥HMa HarpyXeHHS IMKIOrpaMMol MoMenTtos (puc. 2.2)
xosbdrment X Brramcngior no gopmyne

X=% (Tim L) / [T ¥ (u L)l ,
7 7

tne T;, ny, Ly — Bpalualolie MOMEHTS! Ha BANY YEPEAYHOTO KOJieca Ha KDKEOH W3

cTyneHei HArpyXeHUs M COOTBCTCTBYIOLIHME MM 9ACTOTH BPANIEHAS M TIPOLOTIKUTEN -

HOCTE AeHCTBHS; Tiya(T) — MaKCHMANBHBIA M3 IUMTEIBHO ACHCTBYIOLMX (HOMHHATE-

HBI) BPAAIOI MOMEHT.
X nna

Har

1 Ciyyaes, KOLa YacTota
HArpy3xu

‘BaJa yepl [OT'0 KOlleca He c
1o 1abn. 2.17.
Tabnuma 217
an'n|l|n|m|wlv
pexn
x [ oo | o5 [ o5 [03 o3
7, KILI nep . K i 2 P
n=tgn/tskw t p),
Iae ¥, — YIol NogkeMa JIMHUK BUTK: Ha OM p—
YTON TpeHHd, TAILHO € YYETOM OTHOCHTS/BHBEIX TIOTEPh
MOUHOCTH B 3alleTUICHHH, B ONOpax H Ha Macna. yrma p
TPEHHA MeXIy u 3 GpoH3B B
OT CKOPOCTH CKOMRKCHHA V.
vame | 05 10 | 15 ] 20 | 25 | 30 | a0 | 70 10 15
p i § 2% | 220 | Zoo | teo | 1%0° | 1°%20 | 100 | o%55 | %50
30 | 3o | 250 | e | 220 | 200 | 1w | 1030 | 1°20 | 110
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M P — I « 6pon-
381, GoJpilee — A Ge3QNOBAHHON GPOHSH, NATYHI
M IyTyHa.

8. CI!IJIM B 3auennenny (prc. 2.14).

Oxpyycnan curg Ha Kosece, PABHAS OCEBOH cule
Ha YepBsiKe:

E;=F,=2 - 10%/d,

Oxpyscras cusa Ba ¥epeske, pABHAS OCEBOH Cule

Ha Kojece:
Fy=E3=2 - 10°T/(d,mgm).
Paduansnas cuna
F,= Fytgo.

Jlns cranmapTHoro yraa o, = 20° F,= 0,364 F,.

9. Mposepka 3y0bes Komeca N0 HANPIREHASM
m3rnba. PacyerHoe HanpsoxeHue nsruba

Puc. 214
_ K Fp Ypcosy,
_'1—1”_._! < [olF,
1,3m g+ 20
rae K-—xosbd T HarpysKu, KOTOPOro BO 6 Yo —
xoaddinment dopMi 3yba koneca, phit B ¥ OT 3=
=0/cos*te
.- 20 24 26 2 30 32 35 3 4 4
Ye 198 1,88 185 1,80 176 1,71 164 161 155 148
Fostso 50 60 8 100 150 300
Yo - 145 140 134 1,30 1,27 1,24
10. II; i pacueT Ha Np 3ydbes wep Eoxeca mpH

neKoBo# Harpyskn. IIpoepka 3yBhes Kojleca Ha KOHTAXTHYHO IPOYHOCTh HPH KPaT-
KOBPEMeHHOM JEeWCTBHH IMKOBOTO MOMEHTa Tiny. JlelicTBHe NMKOBRIX Harpysok
OLEHUBAIOT KoadduimenToM Neperpysxu Kuep = T/ T, the T'= T} — MakcHMaIn-
HBHIH M3 [UIMTeNbHO AHCTBYIONNX (HOMUBaILHEI) MOMEHT (M. puc. 2.2).

Ipopepra na 1P TIpY Kpar OM AeiicTBAN
MOMEHTa:

Stinax = 67 ¥ Knep < [0] -

TpoBepka 3y6hes YepBAIHOTO KOJIECA HA TIPOYHOCTE 40 HANPAXCERUAM UFZUDA TIPA

DeHCTBUH NMKOBOTO MOMEHTA:
inax = OFKnep < [0) Finax:
Jlonyckaemsie BanpsokeHUs (6] gax M {] fnax IPHHMMAOT DO 1L 2.
11. Tennoroii pacyer. Yepssrdrnii penykrop B cBasu ¢ HepbicokuM KT/ v 6onbrimm
TETLIOTH P Ha Harpes.

MourrocTs (B) Ha wepBaxe Py = 0,1 5ny/n.

TeMiepatypa HarpeBa Macia (KOpryca) IIPH YCTAHOBMBILEMCS] TEIUIOBOM PeXuMe
6€3 HCKYCCTBEHHOTO OXIAXACHHA
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L= (1—0)Py/[KpA(l + )] +20°< {flpus.
‘Temmepatypa Harpesa Macsia (KopIyca) NIpH OXIaXIeHHH BeHTHISTOPOM

= b} i
096 = {065+ ) K, + 0,358 4 +20°< [flpus
rre y = 0,3 —Ko3dbHImeHT, yIMTHBAOLUMEA OTEO] TeTIOTH OT KOPIyca peAyKTopa
B MeTANMYECKYIO0 TUMTY HIH paMy; [flps = 95—110°C — MakcuManbHas fomyctamas
TeMIICPATYPA HATPCBa Macha {(3aBUCHT OT MapKH Macyia).

TTopepxrocTh A (M%) OXTaxneHns Koprmyca PABHA CyMMe HIOBEPXHOCTH BCEX €TO
CTeHOK 33 HCKJIOUeHVeM MIOBEPXHOGTH JHa, KOTOPOH KODIYC IPUIeraeT K IUTHTE WIH
pame. PaiMeprl cTeHOK KOpIT 2yt;a MOXHO B3dTh HO 3CKH3HOMY TPOSKTY (CM. HIDke).

IpubmxerHo romans A (M%) M OX KOPITyCa MOXHO IIPHHAMATh
B OCTH OT M o
@, MM . 80 100 125 140 160 180 200 225 250 280

A 016 024 035 042 053 065 078 095 L4 1,34

JIsi5t 9YTYHHEIX KOPITYCOB YIPH ©CTECTBEHHOM OXTAXNeHNU KoddduumenT Temio-
ortaun K, = 12—18 Br/(M? °C) (Gonbuke 3HaCHHSA NPH XOPOIMX YCAOBHSX OXIAK-
TeHHd).

Koaddinmert K, npu obIyBe BEHTUASITOPOM:

Byoveaovncinn 750 1000 1500 3000
F e s LS 29 35 50

3pech #, — 9acTOTA BpAlllcHUA BEHTHWIATOpa, MUH \. BenTiiaTop 0BLIHO yeTa-
HaBIUBAIOT Ha BANY YepBiKa: My = M.

2.3. AHAJIW3 PE3VJILTATOB PACHETA HA 9BM
H BBIEOP BAPHAHTA JUIA KOHCTPYKTHBHOHN
NPOPABOTKH

IIpu KOHCTPYHPOBAHHU HOMKHBI OBbITh BHIOPAHBI OITHMANLHEBIE MAPAMETPEI
Wallesus, HAWIYYUIMM OBPasoM YHEOBNETBOPSIONMME DaiTHIHRIM, 9ACTO TLPOTHEO-
PeunBbIM TpeGoBaHNAM: Macce, T
KIIJI; TpebyeMoii KecTKOCTH, HaNeXHOCTH.

l'lpnmeﬂel-me BBM mia pacyeToB Mepefad paclmpseT oObeM HCIONB3yeMoi
ungo; W pacueThl ¢ mepeGopoM sHaucHui (Baphu-
poBaHHeM) Haubonee SHAUMEIX (IApAMCTPOB: cmzcoﬁa mepmieckoli 00patomKy usl
( obiyezo nepeda-
MOURO20 HUCAA MEHCOY u jip. Moy TIPOBECTH aHATH3

ITHX POB HA Ka' H C YUETOM HAIaracMbix
6; o i1 BapHaHT.

Hanpmuep, B [JaKeTe NPUKIAIHEX 11porpavM XIJIM — nipoekTipoBakye neTanei
MalTH — pacqe-r TIpOBOAST B ABa ITana. Ha nepsom OTHICKUBAIOT BO3MOXHEE TIPOCK—
THEIE KaqecTBa, MEE IS
BHGOpa palmoHam:HOl‘O BapyaHTa: Maccy MEXaHM3Ma M Kojiec, OMaMeTp BUAIMH
ILuecTepHy GHICTPOXONHON CTYIIEHN, HHAMETpHI BEpIIHH KONEC, MEXOCEH0? PACCTOSHHS
1 jp. AHamI3upys Bl pacyeTa, i BAPHAHT.

He s ro AJ0TBCE PACISTHBIC [ADAMETPEI,




ana i, & TaKKe CHIH B SALENICHWH, HEOGXOMMMELE IS

pac'ie'ra BATOB H mﬂﬁopa TNOOUHNHUKOB.

OO6BIIHO BAPBUPYIOT CHEAVIOLIS NAPAMETPEL

— TBEpAOCTY paboyHX MOBEpXHOCTeH 3y6keR Kolec {cnocob TepMoobpaborku)
WA MaTepyUal BeHlla IePBATHOIO KoJeca;

— X0 dHIMEHT NIMPHHB] 3y0NaTOro BeHR;

obiiero HOTO HHCNA MEXAY CT

PdC'ieT 3y6-;a1m Tiepefiay TIPOBONAT IS HECKONBKHX COYETAHWH TBepAOCTeH
pabouMX moBepXHOCTEH 3yEbeB LIECTEPHM M KOJECA, COOTBETCTBYIOLIMX cnocoby
TepMudeckoil obpaborki: 1 — yIy4llleB¥e 1eCTepHK 1 ynydehue Koneca (Hic, =
=28,5HRC,, HZ%~ 24,8HRC,); Il — 3akanka TBY wwecTepHu ¥ ynydiieHHe Koneca

(Hl,; 47,5HRC,, Hy,, = 28 SHRCQ), Il — uemenTanms mecTepHy 31 Kolieca (Hi,
l'HRc Haep= S9HRC,).

uaemo maccy uadeaus,

Macca XBpAKTEPH3YeT MATCPHATOSMKOCTS, OHA TECHO CBAaHA ¢ rabapUTaMH M TPYRO-

€MKOCTEIO M3 4 CTOMMOCTB 2 CC 3HAYHTCIBHYIO YACTL

CTOMMOCTH Ocoboe MacCH MMEST JUIs TPAHCTIOPTHEIX

MaILIHH, JeTaTe/IbHEX AIllaparoB.
Bu6op BAPHAHTA BLINONHANT € YYETOM CIEAYIONMX OBUUX OopoHIeenuls:
— BO3MOXHOCTH KOHCTPYKTHBHOTO PELIeHHS BEIGPAHHOTO BapHaHTa;
-~ JeMUNTHOCTH MaTepHanoB (Mt pPeAyKTOpPOS OOILENpPOMHIIEHHOTO

TMPUMEHEHHUs NPeANOYTHTCHBHE MAJIOTIER 16 CTATH A 6ponsk,
TIPH KP; 7 TIPOMSBOJICTEE);
— TEXHOJIOTHHYECKHMX BOIMONXHOCTe]! I1p Ba (] BYIOIUETO
obopynopanud Juis 3yGoHape3aHus; PU BHICOKO TBEPAOCTH MaTepHala Kolec Heob-
XOJMMBI OTHENOUHEIE TIPATHPKA KIC i1 3yGBeB);

— COpasMEpPHOCTH YO M OeTajed TpHBOa (2/eKTPONBUIATC/, PERYKTODA,
PeMEHHOH HUTH LETIHOM Tepefiaud, NPUBONHOTO Bajla ¥l Ap.).
Ik

l0d 2p TIpexzae BCEro BOIMOXHOCTh
ST 3yGber PHH HO MOH IPOYHOCTH M XKECTKOCTH
IHOTC BaJia, BO ICTH B KOp PeRlyKTOpa.

BazioB ﬁb!CTPOXO}IHOH cTyneHy. Yem GOMbIle NIEPEIATOTHOR WHCTIO Uy, PEAYKTOPA U
BbIE ITOBEPXHOCTHAS TEEPHAOCTh 3y6heB, TeM TPYAHEC YHOBACTBOPUTH KOHCT-
OTPAHHICHHAM.
Hcxona u3 ofecnievenns HeoGXQIMMOM NPOYHOCTH M JKECTKOCTH BHYMCALIOT
mvameTp d (MM) KOHIIEBOTO Y4YacTKa GHICTpOXOMHOro Baja

d>KNTg, @5

tie K = 7 pna tmmminpyecki ¥ K = 8 i koruyeckex nepeaat; Ty — Bpatuaronmai
MoMeHT Ha Bany, H- M.

B cBsi3y ¢ 0GBNHEIM No coofpax)eHHeM KeCTKOCTH YBEANIeHHeM nnaMeTpa Bana
OT KOHIIEBOTO YHACTKA K YHACTKY
yenosns (3neck d BRHCIAOT 110 (opMyne (2.5)):

— ns PHY LKL P PeayKTopa
dp > 1,254, 2.6)
— s ik JeCKOH CTYTIeHH nepegaq
d7 21,84, @.7)

— JUIS HIECTEpHH KOHITYCCKOM Nepenayy

Ay = 1,35d. 2.8)
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Tlpu y4e6HOM NpoeKT ONT Th € MCTIONB30-
panneM rpadiKoB, KOTOpble CTPOST HO PesylbFaTaM pacHeTa Ha 9BM.

Ilaavuapydecknii oaBocTynendaTsii pepykrop. ChelyeT NpOaHATM3HPOBATE
EIMSHEEe cnocoba TepMooGpaboTKy ¥ OTHOCHTENBHOM ILIMPHHBI KOJEC HAa Maccy miy
3y6UATLIX KONEC, MACCY Mipe; PEAYKTOPA, MEXOCEBOE PaCcCTOAHME Gy, IMAMETPHl d B
dyy OKPYXHOCTEH BIIAINH 3y0OReE 1IeCTepHM B KONeca, OKPYXHYI0 CANY £ B 3alleTLICHUM,

Ilpu BEIGOpE PALFOHANEHOTO BApHAHT HeobXOMYMO OTHaTh NPEANCYTeHHE
BapUaHTy ¢ ‘Maccoit, KpoMe 0DIX, NOTIONHUTENEHHM
KOHCTPYKTUBHLIM OTPaHMYICHHAM:

— Jmametp dy; 3y66eB IIecTepHH HODKEH YIORIETBOPATS yenosiio (2.6);

— IUisg oBecneeHNs COPasMEPHOCTH PEAyKTOpa 1 JeTalei, YCTaHABIMBAcMBIX HA
KoHLIaX BXOHOTO H BHIXOFHOTO BAIOB, HeOGXOMIMO, FTO6R! UAMETD BEAOMOTO IIKVBA

PeMCHHOM WY IMaMeTp K11 ETTHOM Mep He Gonee
yem Ha 20 % JmaMeTp d,; BepillnH 3y0BeB KoNeca;

~— IODKHO GHITH Of 0 B KOpmyce p
BANOB TIEPEAAtH € BOMOXHOH YCTAHOBROH MeXIy Gorra

KPRILKYA M KOpIyca PeyKTopa (IpM IWIOCKOCTH pavkeMa KOPITYca 1o OCSM BajloB).

Kopoika nepenad. ARamis TIPOBOZAT TaK Xe, KAK Uil LWUHHIPHECKOTO OIHOC-
TYNEHYATOrO PeYKTOPa, HO C NIPOBEPKOH BRINONHEHNUA YCIOBHS (2.7) u yHeToM ToTO,
9TO Kolleca B Kopobkax nepenas y)xe, weM B pellyKTopax.

Konuueckuil OIHOCTYIERYATHIH P - TepMO-
06paboTKi 3yBYaTEIX Kollec Ha KXMBCcy i, MACCY Mipe; PEIYKTODA, BHELLHES xonycnoe

3y6res Koneca, i e

)maMe‘rp dyy l.uec‘rep}m, oxpy)lmylo chiy F; B 3alieTUICHNM.

Tlpu BefOpe palMOHANLHOTO BapHaHTA HEOGXOMMMO OTHATL HpPENIOYTEHHe

BapUaHTy © MAaccol, YIOBJIET /, KpOMe OOLIX, RONIOARATELHEM
KOHCprK'ﬂIBHJ:IM OTpaHHYeHWAM:

e I maMeTp PHU JIOJDKEH YHOBNETBOPATE YCIOBHIO
(2.8):

— s oBecriedeHNs COPAMEPHOCTH PEiyKTopa M JeTalleH, YCTaHABTNBAeMBIX Ha
KOHU&X BXOITHOTO M BHXOIHOTO BAJIOB, HeoSXopiMo, YTOBH IMAMETP BEIOMOTO NIKHB2

PeMEHHOM WM JaMeTp KW LETTHOM Ilep He Gonee

wemM Ha 20 % ImaMeTp o BEpLUIH 3yORCB KoJeca.
IL TepMoobpaboTkn 1
OTHOCHTENBHOM umpuml Kxarec Ha MACCY 7 3y0UATHIX KOIEC, MACCY M,cq PEAYKTOPA,
Y€ PaccTo q, rpbl dyy, dg A BNanVH 3y6beB CONHNA,

CATEJUTHTA ¥ SIVLMKIIA,

B KadecTBe PalMOHATHHOIO HYXHO BHIOPaTh BAPWAHT ¢ MEHBIIeH Maccol, Ho
BO3IMOXHOCTLIO Pa3MCLLIEHVA MOILMITHUKA B CaTSJUIUTS, COPasMEPHOCTBIO CONHEYHOH
1LIECTEPHHE ¥ BXOIHOTO BaJla, COPa3MEPHOCTLIO SMMILHKNIA H HETalH, YCTaHABMBAcMOH
Ha K(Jl'ﬂle BI:IXOJJHOTO Bana

JUIS pasHEIX
BEeHLA 'iepBSI‘IHOI‘O xoneca (BpOlOH(P BpOSLI5CS5, BpAZXK3Jl). Anamisupyior

BeHIa Ha Macey i, IepBAKA M YePBAIHOTO KOJeCa,
MACCY My PENIKTOPA, ay,, KI, YPY &, Macia B

Ppenyktope.
BapHaHT ¢ BOSMOXHO MeHBIIIcH Maccoll M

64msunt KITJL 1ipy OOMycTMMOM TeMIieparype Macia B PelyKTope, © OLEHKOH

LeNlecooBpasHOCTH YCTAHOBKH BeHTIIATOPA Ha GRICTP Baly ¥

POAYKTOpA 1 feTaneH, YCTAFARINEACMEX HA KOHUAX BXONHOTO H BIXOIHOIO BAOB.
Wiel

OLIEHKH Pe3yNETaToR PacieTa CTPOST rpa(]mm o1pa p
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0,7 1,0 13 G 0.7 1,0 1.3 G/t

a nw‘ =) 9
804
f 4
e
Ht 8
40
3
9
20L—pt 7.0 713 U,
&)
Puc. 2.15

&

OBILETO NePEATOTHOTO YHCHA Upey MEXIY
CTYIECHAMH PERYKTOPA (Hpex = UpHT), 3 TAKKE cnocoﬁa TepMOOGpaGOTKM 3yﬁ=|a1'ux
Kojiec (Ipa HeobX¢ ¥ Y MX OTHC ) Ha Ka4ecTBeH-
HBIe TIOKA3ATeJM: Maccy My 3yGHarhiX KOJNEC, MACCY Wiy PSIYKTOpa, CyMMapHoe
MEXOCEBOE PACCTOSHHE Gy = dys + Oyr, MAMETD dyy BNAIMH 3y6beB GHICTpOXOMHOM
WiecTepHH, AMaMETPE o M dor BEPILMH 3y0beB KOJEC GECTPOXOTHON M THXOXOXHOH
CTyIleHe#.

INouck BapuaHTa C mMaccol JIOTDKEH TP
BLINOTHEHHE CIIEAYIONMX KOHCTPYKTHBHBIX OT pAHNYEHMI:

— mmamerp dy (Wi d,,;) WecTepHy GEICTPOXOMHOM CTYHEHM NOIDKEH YAORNETBO~
pats yenosuio (2.6) (win (2.8));
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— ROIXHO GHITH ObecleyeHo paMelicHie B KOPIYCe PEAyKTOpa TIOUIMITHUKOR
BaNOB GHICTPOXONHOM M THXOXOMHOH CTyNeHei, MEXIy NOMUMITHMKAMY BaJlOB THXO-
XOOHOH CTYIEHM NOMXSH OHTEH pasMellicH GONT KPEIUICHHA KPHILIKM H KOpITyca
peAiyKTopa (TIPH TUIOCKOCTH pasbeMa KOpIyca 110 0csM BAIOB);

—— TIpH CMa3bIBAHWM 3alleTIICHMH TIOTPYXeHHEM B MAC/SHYIO BaHHY 3yGuarThix
konec obenx crynene#t pasocts AR=| 0,5(dor — d5) | HOMXHa 6BITL TI0 BO3MOX-
HOCTY MeHbllle TIPH BHTIONTHEHNM yenosus AR < 0,25dn7.

Ha puc. 2.15, a — 3 nipuiBeeHbl rpadyKy, IOCTPOSHHEIS MO Pe3y/kTaTaM pacieTa
JIBYXCTYTIEHYATOTO IMANHAPMHECKOTO PEeAyKTopa, BH 0 no To}
cxeMe, IV Tpex criocobor TepMooGpaboTku 3ybhes tecTepHH M Konteca {cM. Boie I,
11, III) 1 Tpex crocoboB pacnpefeeHHs NEPEIATOYHONO MUCTA ey = Uplir MEXIY
CTYTIEHSIMH PeIYKTOpa: BCETO 9 BapHAHTOB.

Ha pyc. 2.15, a TipoBefieHa LITPUXOBas JIMHHA, COOTBETCTBYIOIaN MUHMMATLHO
JOTYCTHMOMY pa BRAIVH ©) H TIO YCIOBHIO
{2.6). B KadecTBe ONTHMATEHOTO CJleyeT BHOpParh BapMaHT ¢ MeHbUleH Maccolt H3
qHcIa TeX, YTO PACTIONOXEHE] BHIILE IUTPUXOBOH TMHUA. [103TOMY I KOHCTPYK THBHOR
1ipopaboTKN MPUHAT BapHaHT 5 (cM. prc. 2.15, 61 2).

TIp# HCNOMB30BAHMM MPOTPaMM PacteTa Mepeaad PEAyKTOPOB ¢ OJHOBPEMEHHBIM

Gop 1po0 T TIPU P Bpa-
1ueHHs BAJIOB EKTPOIBHTATENeH OTHON M TOM Xe MOIHOCTH. Macca m, mBHTaTens
TpY 3TOM TeM MeHbille, YeM BBIe YacToTa Bpawienms Bana. Ho Heobxommoctsh
pean3aLH; GOMBLIETO NIEPelATOUHOTO YUCHA Hyey IPHBOIHT K YBCHHSHHIO MACCH] Moy
penyxTopa. ITosromy onT BApHAHT C i1 0
MAaccoH MPUBOAA M, = My + Miper.




I'nasa 3
PA3PABOTKA SCKHU3HOI'O ITIPOEKTA

Hlocne KOJIEC H IePBAKOB NIPUCTY~
TIAXOT K pa3paboTke KOHCTPYKIAN PelyKTOpa Wi KopobxH nepenad. [lepsriM sranom
[pOBaHUS Ka SCKU3HOTO MpoekTa. TIpH SCKH3IHOM Xipo-
EKTHPOBAHNM ONpPefe/III0T PacTONOXEHYE e TANCH repeiad, paccTOSHMSA MEXITY HUMIL,
OPHECHTHPOBOYHEIE AMAaMETPH CTYNeHeH Banios, T THIIBI H
CXCME] HX YCTAaHOBKH.

3.1. IMAMETPBI BAJIOB

Hpegsaputensare sHaueHUa )DdaMC’l‘pOB (MM) PAVIHIHBIX Y9ACTKOB CTANHHHX
BAJIOB PEAYKTOPa ONpeleISIoT Mo (opMy;
Jus1 BHICTPOXOHOTO (BXOAHOTO) Bata (pm: 3.1, a)

d2(1.8) VT, dn2 d+ 2apolleen), domp2dp+3r;
I IpoMeXyTouHoro (pic. 3.1, 6)
426D NThp, dx2dc* Y, dym 2dip+3r;
dn = dy - 3r (ucn. 1), dy <d; (uen. IT);
JUIS THXOXOITHOTO (BBIXOmHOTO) (puc. 3.1, 8)
4> (5.6 NTr, dy 2 d + 2pulton)- dorr 2 dn+ 3r, de2dgr.

Iiiia KByXBATOBLIX KOpOGOK Nepeiay npuamMator: 4= (6...7) N T(T0).

B npnnenex-n{m dopmynax Ty, Tp, Ty — HOMUHANbHRE MoMeHTH, H: M.
Bomiinze dnd, 1 BAJIOB Ha PC U1 BanoB
IIEBPOHHEIX Tepeiad M NPOMEXYTOYHRX BAIOB COOCHBIX Kiepefiad Ip#A TBepHOCTH
koneca prnne 55 HRC,,.

Brr

JMaMeTPOB OK B POHY JIO CTaH-

HApTHEX (cM. Ta67. 24.1).

JnameTpri K OHT BalOB c,
BaJNOB N0 7abn. 24.27; 24.28 M ¢ OuaMeTpaMy OTBEPCTHI YCTAHARTUBACMBIX Ra HEX
ReTarel (1UKuBa, IBEINOYKH, HONYMYDTED).

BRICOTY £ign(fioss) :canne'{mca y r dacku W pasMep f (pM)
dackn kareca TH OT pa &
d.... 17—22 2430 3238 40—44 4550 5258 60—65 67—75 80—85 90—95
fwr.. 3 35 3,5 3,5 4 45 46 51 56 56
fom.. LS 18 20 23 23 25 27 27 27 29
... 1S 2 25 2,5 3 3 3,5 3,5 2,7 4
foooo 1 1 1,2 1,2 1,6 2 2 25 2,5 3

bacxu r fana o B Tabmmax 24.10—24.19,
a2
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Pic. 3.1
Ha puc. 3.2 gaH npumep P Bata ol B
HBCIMTENLHBIX KOHYCOB H KOHYCOB BIIAIHH KOJeca H LIeCTePHH CXOAATCA B MIOMOCE <«0»
P! oceli. Ina of TIOCTOSHHOTO IO BCEH LIMPHHe PalHalbHOrO
3a30pa MeXRY 3y6! Konecan [: KOHYca p

JHOMKHEI 6biTh HApaUICTbHEL OOPAIYIOHIM KOHyCa BHAiMH Kojleca, a ofpasylommme
BHELIHETO KOHYCa KoJieca — 0BpasyIoliM KOHyca BIA/IH LUeCTEPHH.
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JInametpl (MM) OTHENBHBIX Y4aCTKOB Bala-llecTEpHH OHPEACIAIOT TIO COOTHO-
weHusM (puc. 3.2, a):

d>8NTy; dy=d+ 2t dp> dy; dgy = d, + 3,

e Ty — Bpaljaloumii MOMEHT Ha Baiy-miecTepre, HoM; muametp pessbul d, = dp +

+(2..4);, r— dbackn
KoHCTpyKInGo Bana B MecTe PACTIONOXCHHA IIeCTePHH M PACCTOSHHE MEXTY
1T TIpoYep’ TlpoponsT nox yrnoM 5y JIMHHM —
T TeNBHEIX P OTK ¥ nesr 7}
[JHBMGTpdhnAvM P VISPH K M

NeTUTENLHOTO KOHyca; OTKIATBBas pasMmepul 1,2my, B miy,, q:opwmpylcrr 3y0pa Ha
BHEUIHEM JOMOJHUTEILHOM KOHyce (771, —ToplIOBLIM BHelmwit Monyns). Jdanee no
pasMepaM dgp, 0,5m,, 1 0,4m,, odopmisior nna Baja.

Tlapametpst o, T 1 C WA OCTPOEHNS KOHMYECKHX POTHKOBBIX TIOUHITHHUKOB
TIPHAUMAIOT N0 73611 24.16—24.18. OT 6230800 3aN1eY¥KA OTKIANBBAI0T MOHTAXHYIO
Bbicoty 7’ momummmHMKa, 3aTeM LmpuHy C Hapyxsoro Komsua (puc. 3.2). Jma
odopMIEHHS NOBEPXHOCTH KOHTAKTA HAPYXHOI'O KO/bLA C POMMKOM HAHOCAT TOYKY ©
koopausatamu 0,5C; 0,25H, Yepes KOTOPYIO MPOBOAAT MHHUIO N0l YINIOM ¢.. B s1oi

Ke TOUKe BC MAp A0 €ro Tep € OCBHIO Baja:
TIONYYAI0T pasMephl ay 1 £

U3 ycnosus of i y31a caemyer ‘TH
cooTHOMIeHKE d; > 1,3 u B P @ B M3 JBYX
SHAveHMH

@ ~2,5a wm ay ~0,61

Npn Gomblmix nepemaTodHbIX Ywcnax (> 3,15) KoHwdeckas IuecTepHs HMeeT
Matbie pasMephl. Tora yHopHEI 3aIUiedrK BSIIONHSAIOT 1o pHc. 3.2, 6.

HHorna K P! 0T ¢ 6« IHaMeTpOM
TIOCAAOYHOTO OTBEPCTHA, YeM JanbHuii (cM. Hike puc. 7.40, 12.5; 12.6).

3.2. PACCTOSSHUA MEXTY NETANAMM IEPEJAY

Yrobp ™ Kojlec He 3a 3a BHYTPEHHHUE NIOBEpX-
HOCTH CTEHOK KOp MeXIy HUMI 3a30p «a» (MM):
a=N"T+3,
e L — MEXIY XCTIMY Aetalneii epenat, MM (puc. 3.3).

BErCTCHHOE 3HAeHNe 0 OKPYTIIOT B GONBIIYI0 CTOPOHY HO LieNoro yucaa. B
BansHeiieM noy a 6yeM NOHNMAT TaKXKe PAcCTOSHHE MeXIy BHYTpeHHeH NoBepX-
HOCTBIO CTEHKH KOPITyca M TOPLOM CTYTIHLBI KOJeCa.

Paccrodnue &) MeXIy JTHOM KOPITYca M HOBCPXHOCTHIO KOJIEC MM WepBAKa JUid
BCEX TUTIOB PEIYKTOPOB M KOpoGoK Nepesay nprHaMalor: & > 4a.

PaccrosiHie MeXIy TOPLOBLIMH TIOBEPXHOCTAMH KONeC ABYXCTYTISHIATOTO PeAyK-
T0pa, BEIONHEHHOTO N0 paspepHyTOH cxeme, npuevmMalot ¢ = (0,3...0,5)a.

B EBYXCTYNEHYaTHIX COOCHEIX DEAYKTODAX MEXIY TOPUOBHIMM IOBSPXHOCTSMHA
WecTepHH OHCTPOXOIHOH CTYTIEHH M KOJIeca THXOXOMHOM CTYNeHN PacToloXeHH Ba
TIOAIMITHAKA OfIOp COOCHBIX BajoB. Paccrosmme [ Mexay 3yGuatevu KQ![BCaMIl
OIpefeaAIoT TI0 CooTHOWeHMIo & = 3a + B; +B, (puc. 3.4). 3xech By v B, — mupuHm

OB OTIOP OBICT oH BanoB (Ta6n. 24.10—24. 18)
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Prc.34

Prc.33
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L=15d;

Puc. 36

Puc. 3.5

3
f

Puc. 3.7



P avbhs (puc. 3.5) u ep oM (puc. 3.6) penykTopax
no EbILE.
PaccrosHye §) Mexay AMB KOJIEC KOP
(puc. 3.7) onpenensioT Mo cooTHOwerMo §) = 2,2b + f; tae f=17...10 Mm.

3.3. BBIBOP THIIA IIOJIDUIHUKA

Ha puc. 3.8 BCKU3B YacTo B
MpAKTHKE MAIHHOCTPOSHHS. Hapue. 3 8,46, o1 aHEI pAIHATLHbIE H:
u ¢ Kop
vuandpueckuy posurcans. Ha prc. 3.8, 2, driokasambt pabua/:bnu -YHOpHBIE WaPUKOBHI]
u ponKoebii nOJwURRUKL, A HA PHC. 3. B €— ynopnuu WAPUKOSbI NOOWUNHLK.
B COOTBETCTEHM € YOTAHOBUBLLIEHCS BPAKTHKOM NPOSKTMPOBAHUS M SKCILIYaTAUHN
MALIHH THT TIC HO

s onop eaios o u Koaec PeayKTOPOB M
KOpoBoK nepe}xaq APUMEHAIOT Yaie Beero v-
(puc. 3.8, a). Th NBHO 0T u nerkoil cepum. Ecom npu
FHOCTEAYIONEM pactieTe rpysonom,eMHom YYHOH,
k) TIC cepyyt. ¥lpu uUpesMepHO GOMBLIIX pasMepax

UIAPMKOBBIX TIOALLMITHUKOB B xa'«lecme ONOp BAIOB IMITHHIPHIECKIX KOJeC MpuMe-
HAIOT ROAIMITHUKY KOHHYeCKHe poMKosse (puc. 3.8, d).
Konuweckue u “epesyHbie Koaeca AONAHB GLITL TOYHO M XECTKO :sadmxcnposax-m B
II

©OCEBOM U XapaKTepu3yeT Majas
OCeBad XeCTKOCTb. anMy B CHJOBLIX Tiepefadax uid ofop BaloB KOHHYCCKHX M

P! KC KO PONHKOBbIE . [feppoHayaibHO
BBIGHPAKOT JIETKYIO CEPHIO.

Js onop eana 73 no TeM ke CC

KOHIYECKE POIMKOBHE NOmmmHIKY. [TpH BEHICOKOR YacTOTe BPallicHHs Baja-llec~
7epHA {n > 1500 vus*) OpHHIE
(puc. 3.8, 2). Ilepponz HO TaKXe TEFKYKO CEPHIO,

Onops: vwepesxa B CHIOBBIX YePBAYHBIX MEPENadaX HArPYKEHb SHAUMTCHbHBIMHI
oceBbvMH CHTaMH. TI0STOMY B Ka4ecTse ONOp Balla epBsKa MPUMEHSIOT B OCHOBHOM
KOHWHECKWe PONHKoBHIe MomurmEnky. [Ipn mmrenbof Henpeprbtol pabote wep-

BAUHON CIeIBIO C TAKKE
0-YTIODHbIS
s onop eanoe P iep: T paaHaNTbHLIE
H CKC MU ILTHHADH MK (puc. 3.8, &) iep 0

TaKKe JIETKOH CEPHH.

OBBMHO MCTIONB3YIOT NONIMITHUKA Kiacca TouHocTd 0. Hcm.r.mm-lmcu Ganee
BBICOKOH TOYHOCTH TIPUMEHAIOT JJ14 OTIOp BAIOB, TDEGYIOILWIX TOBBILUIEHHON TOYHOCTH
BpAltieHMs WM paboTaloIEX TIpH 0c060 BHICOKHX 1]
TNOILIAITHHKOB Bonee BHICOKMX KJIACCOB TOYHOCTH TIOBBIIIAST CTOMMOCTb M3NCIIVA

i

Puc. 3.8
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3.4. CXEMbl YCTAHOBKH IOJAHIHITHUKOB

B GompumHCTBe CaTyaes Balhl JODKHBI GHITL 3aHKCHPOBAHE! B OTIOPAX OT OCEBhIX

nepemeruernii. Io cnocobroctn ¢ ip oceBoe Bana ONOPH pas-
HEIAKT Ha ¢ " B ©Tiopax orp; 0 OCeBoS
TiepeMeLLCHYe Bala B OHOM I OBONX HanpaBneHusx. B mla.Ba.lo!.ueﬁ OIOpe OCeBoe
TepeMellieHHe Bala B M06oM HE Orp: onopa

BOCTIPHHAMAST Pa/MaHYI0 H OCSBYIO CHITBI, & TLTABAIONIAN OTOpA — TOTHKO pamans-

B HEKOTOPHIX KOHCTPYKIIAAX TaK BaJbL
BTH BaTHl MMEIOT BOSMOXHOCTb OCEBOTO CMELieHMS B OBOMX HANPARNCHHSX, HX
YCTAHARTMBAIOT HA ILIABAIONIIX OTIOPAX.

Ha puc. 3.9 nokasaHm OCeBOTo BANOB.

B cxemax 1a v 16 Barn 3aKCcRpoBas B o}mou (neBoit Ha pucyHKe) omope: € cxeMe
la — oM M, prc. 3.8, g); ¢
cxeme 16 — mByMA ¢ IMH Pa, win (pm:. 3.8,
2, d) Bn it onope PATHATLHAIE TOIIIMITHUKA
(puc. 3.8, a...6).

Cxemei lav 16 TIpH FOBoM ImMexny Bajia. Cxemy
16 xapakTepH3yeT 60IbIIAS KECTKOCTb (PHKCHPYIOUIEH ONOPHL.

Ocepylo ¢uKcaumio mo cxeme la T B

PelyKTOPax ¥ B APYTUX Y3NaX A4 BATOB IWIMHAPHISCKHX 3y6‘-la1‘w( TiepelaY, a TakKxe
A1 NPHUBOAHEIX BAJIOB TEHTOYHBIX M LIETIHBIX KOH'B&ﬁepOB
OceBylo (UKCalMIo BaloP MO CXeMe 16 NIPUMEHSIOT B IUATMHIAPHYECKHX,
KOHMYECKHX 3yGYaThIX M YepBTIHBIX TIepeadax.
TIpu BriGope dUKCHpYIOWEH U TUIABAIONEH ONIOP YYMTHIBAIOT CACAYIOLME PEKO-
MeHnamy. Tommnmikn oferx onop A0MKHEL GRIT HATPYXEHH 1O BOIMOXHOCTH
PaBHOMEPHO, TIO3TOMY €CI OTIOPEI HAIPyXeHbl KpoMe PAIMANIBbHOMN elne M oceBoi

cnnon, TO BKa4YeCTBe IL OIIOpY, Harp GonsuieH
HOH CHIOH.

Ipu 'YPHEIX 7} B
OCEBOM Ha y (ykopodenus) Bana. Tak Kax 3to

nepeMellicHIe MOXeT NPOUCXOIUTD 110 HArpy3KoH, NOBEPXHOCT OTBEPCTHS KOPITYCa
wmzHanmBacrcs. TloaToMy TNIpH AeiiCTBHR Ha ONOPH! Balla TONEKO PaHATLHEIX CHI B
I i MeHee Har ornopy.

Cxema I Cxema 20, bpacnop”

Crema 16 P9 Cxemo 25

wilpacmaxxy”




Ec/i BHIXOHOM KOHELl BaJla CoeMHAIOT MydToii ¢ BAIOM IPYTOro y3na, BKaJecTse
HKCRPYIOLel NPUHMMAICT ONOPY BOTM3M BEIXOZHOTO KOHIIA BAJA.

B cxemax 2a v 26 Ban 3a¥KCHPOBAH B JIBYX ONOpax, NpiieM B Kaxliofi onope B
OHOM HaNPABIECHHN. STH CXeMbl c onp orpaH no
paccTostHIO Mexy onopamu. M cesizaro 310 € 3a30DOB B
BCNEACTBYE Harpesa fieTaneii npy pabore. TTpu Harpese CaMHX NOAIMITIVMIKOE 3230PH
B HMX YMEHBIIAKTCA; NIPY HATPCES BATa €70 JUIMHA YBCIMMBacTCA.

Mlo-oa yBeNMdEHHS [UIMHLI BATa OCOBHie 330psl B TIONUIMTHMKAX CXeMb: 24,

Ol cxeMoli , TaKkxke Tca. UtofE He TIPOHCXOMIO
sallieMlleHMA Bala, B ONOpAX MNPeQyCMATPHBAIOT Mpu cGopke ocewoli 3asop «.
3HaYeHHE 3230pa JOMXKHO GLITh Gonee i pedy

NOMIMIIHIKOB K BaNa. W3 omerta BKCIUIyaTallii YTOBy3ax <
LuApHKONOMIUMITHIKaMHE @ = 0,2...0,5 MM.
Cxema 1 TIC 'PYKTHBHO npocTa. Ee

IMMPOKO MPMMEHSIOT NPA OTHOCUTSIEHO KOPOTKHX Banax. Tlpu ycTaHOBKe B ONOpax
pamMATBHBIX MOMIIITHIKOB OTHOWIEHHE I/d=8...10.
B onopax exems: 24 MOTYT GHITH n
‘Tak Kak 3TH TOMIIHITHIKA Gonee YYBCTBUTEJIPHH K M3MEHEHHIO OCEBEIX 3a30pOB, TO
COOTHOIIEHNE MEXKIY BEIMHAMA 11 d 15 HUX sBnsie1ca Gonce XECTKHM K He IIOIDKHO
rath [/d=6...8. M OTHOCST K P , 6 —K

1M P -YTIOPHBIM

Tipn YCTAaHOBKe Bana 1o cxeme 26 -— «BPacTSRKy» — BEPOATHOCTL SaleMIeHHA
ypHBIX fied i Bana MCHBIIC, TaK KaK MPH

YBEJMYEHUH JUTMHEI Bala ocepoit 3a30p B ¥ P:
MEXAY MOXeT GHITH GonbLe, YeM B CXEMe «BPacTiop»; UL
IX I/d=10...12; 1APUKOBHIX PATHANEHO-YTIOP-

Hbix I/d < 10; KOHWNeCKIX POmKoBbIX I/d < 8.

Bonee fIMHHEE Balbl YCTAHABNMBATS N0 CreMe 26 He PeKOMEHIYIOT, Tak Kak
YPHBIX Jedh i Bajla MOTYT TOABHTECH GONBIIME OCOBhIE
3330pBl, HEJIONYCTHMBIE JUI PATATLHO-YIIOPHBIX DOJMIHITHAKOB.

3.5, IPAMEPb! DCKHU3HBIX POEKTOB

Tlocne onpefeseHEs THAMETPOR CTYNIeHeil Basios, paccTOAHME MeXIy AeTaLiMu
Tiepeaayd, ocne BGopa THIa M CXeMHI MX ¥ FPHCTYTIAIOT K
BHIYepYMBAHHIO PeAYKTOpa MM KopoGxu nepezad.

"DcKu3HLIA MPOEKT BHIMONHAIOT B Macuitabe 1:1 Ha MIUTAMeTpoBOH Gymare. Jiis
nonyYeHHs GPeACTaBNerMs O KOHCTPYKUMH, pasMepax neTanell mepenas M HX
OTHOCUTENHHOM PAcTIONOXCHUA HOCTATOYHO FBYX mpoeximi,

Ha pric. 3.10 npuBeneH SCKH3HBIA NPOSKT IATMHIPHECKOTO MEYXCTYNIEHIATOr0
PpeayKTopa, BRIIONHEHHOIO TIO PasBepHYTOH CXeMe

5 P KON MOXHO
(em. puc. 3.1, a—zmn 3.2, a):

— JTHY Koleca — I 0 Ly 2 by, Hep! oro Iy 2 dy,
KoRoT4ecKoro I; = 1,2dy, rae d, — AuaMeTp OTBCPCTH B CTYIHLIS;

— [UDAHY TIOCATOYHOTO KoHtia Bana by = bt = 1,5d;

— JUIIHY APOMEXYTOYHOTO Y9ACTKA THXOXO/HOTO Bana Ier = 1,2dn, GricTpoXon-
HOTO Bala LATMHAPIIceKoi Tiepenadn kg = 1,44, geppsTaHOl Mepenan Kg = 2dn,
GRICTPOXOHOTO BaJla KOHHYECKOH Mepeliai Ixg = 0,8dn.

Hapyx#y1o peshGy KOHIMECKHX KOHIOB BallOB HPHHUMAIOT:

— maMeTp peantinl d, = 0,9[d—0, 1w (M)l

)
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Puc. 3.10

— IuHy 4, peasbil B 3aBHCHMOCTH OT JINaMeTpa dy

o2 . 1224 27 20 3647 4564
I MML e 1,24, L1d, 1,04y 0,84, 0,7d,
Oxo P PEI £y TiOCNe PacyeTa LIOHOYHOTO {IIUIFUESBOro)
COSMHEHHS I TIOCTE FIOAGOPa TIOCANKK € HATAIOM.
‘OxoHvatesbHbe pasmeps! s U ikt T TIpA KpBILIEK

TOAIMITHIKOB, TIOCe BLIOOpA THIA YIVIOTHEBHSA ¥l FPY KOHCTPYHPOBAHMM KOPIYCHOH
Jetany. YuacTox Bala guaMeTpoM di (cM. puc. 3.1) u fmamerpom dy (cM. puc. 32
MOMKEH BBHICTYIIATE 32 BHELLIHIOK IUIOCKOCTL KPBILKY (WIM Tofiopkw Gonta) Ha
BenanHy { (puc. 3.11, a—a): [=(0,6...0,8)a, toe a — 3a30p (cM. puc. 33.3.9).
HYETCIEHEES pasMepb! fys ¥ fyr TOAYYAKT ocke Bhbopa My®dTH, paMepon
MIKABA, 3BEINONKH, PACUCTa LINOHOHOIO (HUTHLIEBOTO) COSAMHEHHA.
I » " PeRYKTOPH OBEMHO
KOHCTPYHPYIOT € pa3seMOM KOPIIyCa 1o oM BafioB. [l1a 3Toro mocieH1We pacniona—
TaI0T B OHOM N710cK0cTH. Takoe NeHoHeHRe Haubonee yIoSHO 1Lt cOOPKY PENYKTOpA.
Kaxnuiil u3 paioB peAykTopa ¢ ONOpaMM ¥ €O BCeMH PACTIONOKCHHBIMM Ha HeM
JETATAMA MOKHO CODPATh HEIABHCHMO OT APYTNX BAJIOR M 3aTeM TIOCTABHTE B KOPIIYC.
TTpu HeoBXOMMMOCTH OCMOTPA MITH PEMOHTA 060l KOMIVIEKT Bana MOXeT GIT: H3bAT
H3 KopHiyca.
B nebomumx YepnsHbx penykropax (4, < 160 MM) pasheM KOpIyca Yacto He
50
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Prc. 3.12 Purc. 3.13

Jenator. BMecto Hero B ofiHolf Wil B 0GeHX CTeHKaX KOpNyca JelaloT Kpyrible OKHa,

Yepes KOTOpbie BBOAAT B KOpnyc KOMILACKT Baja ¢ YepSAYHBIM KONecoM H

qep penyRTopax GONMBIIMX pasMepoB pasneM Kopiyca

JISNAIOT TIO OCH YePBTHOTO Koneca. YepBaK Yallie Beero MMceT HeGONBIIOH BHEITHUI

nHaMeTp, 4YTO TO3BONICT YCTAaHABJIHBATh €roc B KOpHNyC Y¢pe3 OTBEPCTHA piie:s

NOMUHTHAKOB (M. pHc. 3.6).
B

P HOMkeH OpITh NPeayCMOTPEH 3a30p «0»
(pvc. 3.12) min cBOBOIHON NOCTAHOBKY B KOPIYC KOMIUICKTa Bana-iectepHu. i

9TOro yMEHE) P P JIEBOTO wm
Xo/ieca) P YYHOE YMCTO HITMHAPHYECKOH Nepelay.
WHorna ana ymoGorsa cOopku T pasbop THIIH
KOHHHECKHE P WIH KOPOTKHMH POAAKAMH.
Tpu ycTaHoBKe B Jesyo (cM. puc. 3.12) onopy 0T

c6opKy M pasbopKy KOMILIEKTa JIETKO BHIIONHHTS PAKTHIeCKY Tpy JFoboM JmameTpe
koneca (cM. Taxxe puc. 12.3),

B Kopobrax nepenat o6erHo y 3yGuaThle Tiepe)
OcH BaJIOB PacHoNaTaloT TakuM 06pazoM, STobk 61U y1IoGHbI copKa n oy XuBaHRe
KOPOOKH Ticpenay M 9To6s KopiIyca B HOTIEp Gruns

w51 ITosToMy B KOpIyce HeT IUIOCKOCTH pavbeMa MO ocsM BaioB. Ero Bemontsior
HensM, ¢ GONBINM OKHOM CBEDXY, 3aKPHBACMEIM KPBITKOH.

Jlnsi ynobeTea cGopKH 1 pa3bopKy B piille Cy4aes IPUMEHSIOT: caemnbie cmenky 1
kopriyca {(puc. 3.13, 4), B KOTODHIX PACTONOXCHb OTBEPCTHA A NOMUHMIHUKOE,
xphiuky 2 (puc. 3.13, 6), a TaKKe OKHa GONMBILMX PasMepoB B CTEHKAX Kophyca mns
BBOJA fieTalcii H CBOPOTHOrO MBCTPYMEHTa; OKHA, 3aKphiBacMble KPHIUKaMa 3
(puc. 3.13, &), o1 BBONA B KOpIIYC KOMILIEKTa Balia ¢ NSTalaMH, cobpaHHoro BHe
KOpIyca, HapuMep, KOMILIEKTa Balla ¢ 3yGUaThiMH KOIeCAMH H My(JTaMy CLETUICHHH;
CTaKaHBi € IaMeTpoM b ACTaIH, Ha Bany;
pﬂ::'ﬂophue ROOUUNHUKY KAYERUR.

Jina ymoGerea cBOPKY, TAE 3T0 BOIMOXHO (HanpiMep, Ha KOHLAX BaJIOB), He

KHe C HATATOM, & BobilMe B TSKeNLIE JeTa
COTIPAraloT No KOHHYECKAM TIOBEPXHOCTAM.

C6opka yalla SHAYMTENBHO YIPOIUAETCs, €CIM BMECTO IHTIOHOMHBIX COSHMHEHUH

TPUMEHSIOT LLTHIEBbE, 2 BANE BHIIONHSIOT OTHOTO JIMAMETPa 110 BCCi VIHHE IIHICS.
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3.6. COCTABNEHHE KOMIIOHOBOYHO# CXEMBI

Kol CXEeMEI YIS TOTO, YTOBH OLEHHTL COpas-
MEPHOCTS Y3NOB M fieTallell npABofa. PaHee BHINONHEHHDII SCKUSHETH IPOSKT Peflyk-
Topa (KOpoGKH " i anexTpc €CIH MX
OTHEMbHO, He AT SICHOTO TMPECTABNEHMA O TOM, WTO Xe B KOHEYHOM HTOTe
nonyginocs. Hyxso ux yrpowenHo Tb BMECTE C M BATIOM, Ha
OJIHOM JHCTe, JApYT € APYTOM BCHHO, © Mybt
WK p i) nep: . K IHBIE CXeMBL B Macltrrabe
yMeHbleHus 1:2 wm 1:4. OHu ciryXat NpoobpasoM yep: ofimero Buna

Co >CTb Y3IOB BB SCTH B

xoft scretuxu. Ecom, Hanpumep, yaen 1 (puc. 3.14, 6), KoTophiii 4epes cocMHITeLHYIO
MyQTy 2 NpEBOMITCR B IBIXEeHHe SNEKTpONBMTATENeM 3, B 2.3 pasa MeHsbIle

, 10 TAKas BBIDISIUT HeacTeTHdHo. Heobxonumo yeennanTs
PHI Y3113, 1 3y69aThIX KOJlee, HX TepMHYeCKy10 06paboTKy M
Apyrue GaKTopHI, Ha pHl. Ecmu y Tb Yana Hex

€006pasHo, TO CleAyeT IPYMEHNT 3NeKTPOBHTATelNb MCTIONHCHNS Ha JANax ¥ ©
uanLem, c TeM YTObR y3ea 1 KperiTs K ¢aHLy meuratens (pec. 3.14, 6). Tipu aroM
065133 TeLHO PaCCHUTHIBAIOT TPOYHOCTS. yana Ik ¢nanmy snexTp

¥ CaMOTO 3NIEKTPONBUTaTeNs K IUIHTE (paMe).

Ecom yzexn 1, cBA3aHHBIH COBMMHMTENBHON Mydroi 2 ¢ IEKTPOABUTATENEM 3,
HECOpa3MEPHO BERHK, TO TaKOe COYeTAHHE Takke HeacTeTHHO (puc. 3.14, 6). 3nech
JIOIDKHbI OBITh HAHNEHBI CPEICTB YMEHBIIEHNS pasMepoB yama. EcIn xe 370 okaxeTcs
HeLenecoobpasHbM, TO ClefyeT DAaccMOTPETh BOIMOXHOCTh NPHMEHEHHMA SNeKT-
POmBHTaTENs] ¢ (pIAHIEM, © TeM YTOBE! KpeITUTh eTo HeNOCPEACTBEHHO K Y3y (pHc.
3.14, 2).

Tlpy pasMelueHWH IBYX y3NOB Ha

a s)

/1 zZ 1 [1 ) IUiHTe, HANpHUMep, ANEKTPONBITATENI M

" penyktopa (puc. 3.15, 4), BEIACHTIOT, He-

| I JIb3S T} PAacHONOXMHTL GasOBHe NOBepX-

I HOCTM IUTMTH B ONHOM MJOCKOCTH.

W3BecTHO, 4TO TaKOE PAacONOKEHHE YH-~

6) 7707 4 POILIAET KOHCTPYKUMIO ILTHTH (paMer) U
9

) €€ M3IC . ViHornma

3 1
TIyTeM HEKOTOPHIX KOHCTPYKTUBHBIX Me-
N L 4y POMpHATHH yllacTCA ONOpPHBIE MOBEpX-

HOCTH ABHTATENA ¥ PeYKTOPA BLIBECTH B
©OIHy mnockocTs {puc. 3.15, 6).
HekoTophie THITE COeIMHHTETEHBIX
Prc. 314 MyQr, HAMpUMep, MydTH ynpyrve BTy-
JIOMHO: c
Kol M Ap., XapakTepmusyer Gonbias
PaManbHas XKeCcTKOCTh. JIis yMeHb-
ILUEHHSA OTKIOHEHHA OT COOCHOCTH BAJOB
WIEKTPOJEMIATENA ¥ peAykropa (Kopobku
Tiepe/iad) KO/ JIATH! 3IeKTPOARUIATENS Yo
TaHABIUBAIOT KOMIICHCATOPHEI® IPOK-

E 8 o
4 l_l=T_ namku IT (M. pue. 3.15, 8). Ilytem
MIH GOBKYM ITHX MPOK-

JANoK obecreuBaloT TpebyeMyo cooc—
Prc. 3.15 HOCTB BallOB CoeAMHAeMbIX yanos. Ecan

4




Dy

Puc. 3.16

pesriHa iy = H—h HeBombImas, To MOXHO MCTIONB30BaTh ILIMTY € 6a30BLIMM NOBED-
XHOCTAMH, B OJHOH IL H, a TIpH ¥
TIPUMEHATH TIOOKJIAIKA.
Ha puc. 3.16 B kadecTBe TIpEMepa NpWBelleHa CXeMa KOMIIOHOEKH IIPHEONA
JEHTOYHOTO i C CTh petanel ‘0 Bana obec-

y D, =(0,8—1,2)Ds

SAEKTPONBHT ATENA




Fnama 4
BA3SUPOBAHHME JIETAJIEN .

4.1. OFINUE MOJIOXEHUA

Hetamn paboTaiolell MalMHE HAXOMATCH WK B HEYIOIBIKHOM COCTOSHHH, WM
B OTHOCHTENBHOM IBICKCHI. TaK, HATIpHMep, AeTali PEIYKTOpa MWk KOpoBGKH Iepenay
— KOPHYC, KPBIIUKH, CTAKAHB! M 1IP.— HENONBHXHLL Bark! o BeeMi yCTAHOBACHHEIMUA
HA HUX AeTaisMI OTHOCHTEEHO o Kopuyca. B 10 Xe Bpemi,
PAR JeTaneli, pacTIONOXeHHBIX Ha BaNTy, TAKMX, HanpuMep, Kak 3yGdaTeie Koneca,
KOJIbL(a NIOMUIMITHIKOB KaYeHH s, BTYIKH ¥ NIp., HeTIOABYKHE! OTHOCHTENEHO BAMA.

Mpu cBopke DeTaTH OHY OTHOCHMTENBHO APYrol B
ONpPeleieHHOM TONOXKeHuH. YCTaHOBKY, MIM, KiK TOBODAT, Gasmpoparme, feTanei
BLIIOJHAIOT KaK KO THIOCKHM, TaK M IO IDMMRD]JH‘IBCIGJM TIOBEPXHOCTAM M MO

ITHX JCTell, KOTophie Wi Bazamu.

Basognie NOBEePXHOCTH ieTaneil CO3NAI0T IPH mnpocmpoua}-mn, TO3TOMY OUCHB
BaXHO, YToOb! Ha 3Tane paspaboTKW KOHCTPYKHMM OELTH CO3AaHEl Xopolme Gassl —
OIHO M3 HeOGXOIVMEIX YCJIOBHI HANCKHOH paboTsl MALIIH.

‘Yro6bI pasobpaThes ¢ Has) P 6as, TENLHO
'BCTIOMHHTb HEKOTOPEIE TIC TEOpC: CCKOH V[aascmo YTO KAXKI0e
TEN0 OBAHACT MIECTHIO © BC: 110 TpeM

IM OCHM M Boxpyr 3’mx ocefi. Ecnn Tpebiyercst, YTOBH YAIBI
¥ HeTAnn 6b11H O 1, HAJIO AVIUIHTE MX Beel cTeneHei

croomet. Jina mumenis fetami ofHOM crenieHi CBOBOIIE OCTATONHO HOBECTH €6 J0
CONPUKOCHOBeHUA © Ga30i B OIHOH TOMKe, 1A JIMIUCHHA X Beex cTerieHelt cuobomst
AeTanb AOMKHA OBITH AoTEeHa 0 CONPUKOCHOBCHAS ¢ 6asaMu B IiecTH TouKax. Touxa

[ yseHuA ¢ 6azoit T coBoit CYI0 CEATD.
TIpusmamyeckoe tefo (pic. 4.1, &) KOBTAKTHpYeT © ﬁ'wonou TIOBEPXHOCTEIO X0y
BTOUKaX 1, 2, 3, ciieiopaTellbHO, OHO JIMILEHO Tpex i1 croBoms:

BAONEL OCH 7 M BPAICHUS OTHOCHTEBHO oceil X M y. Tlopepxyocts X0y Moxer 6uITH
©HeHb HEpOBHOI, C BHICTyNaMy M yrirySaermsai. Boo pasro npnsma pH ee yCTaHOBKe

Haiifiler Tpy 6a30BEIE TOUKY Ha STOH " 1 3aliMeT ¢
C 6a30B0¥f TIOBEPXHOCTHIO 07 IPH3MATHYECKOS TeI0 KOHTAKTHPYET B TOUKaX 4 ¥
5. B 310M €1yNac OHO IMIEHO elife IBYX BJONb OCH

¥ Y BPALICHUA OTHOCHTEIBLHO OCH Z.

C Ga:;opou DOBEPXHOCTRIO y()z‘reno KOHTaKTHpPYeT BTOUKE 6§ — OHO NHIIeHO OFHOH
BIOJb OCH X).

eTaD, o , JMIICHA 9ETHIDEX CICTICHEH
cBoBoab (puc. 4. 1 6) Ona coxpaHseT TONbKO cBoGoMy NepeMenieHN s BIONb OCH X H
TIOBOPOTA BOKPYT 3T0H OCH.

‘VenoBIMCS HA3RIBATL OCHOBROM Ba30ii IOBEPXHOCTD, IVIIAIOUYIO ISTANS TPEX FUIM
yeTwipex crerierell ceobonel. Ha pue. 4.1. a ochosHan 6aza — nosepxsocTs X0y, Ha
puc. 4.1, 6 —NOBCPXHOCTL LIAIHHAPA, 8 Ha PHc. 4.1, 6 — paspuras maocKocTs J
naHa KPHIIKHA.
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‘VCrnoBHMES Takke HAshIBaTh TOBEPX-
'HOCTH, NHIIAKOIME AeTalb ABYX creTieRett
cBOGOJIH: IVIOCKHE ~— RANPABISIOUAMH, &

Kie —
6asamu. Hanpumep, Ha puc. 4.1, aiosep-
xHOCTh X0Z —— Hanpaensiowasd 6a3a, a Ha
puc. 4.1, 6 KOpoTKuit INUTHHIpHYECKIi
HOACOK 2 KPHIXHM — LICHTPHpYIoLLad
i . . Prc. 4.1

VYuoopnroii Ga3ol HasLIBAIOT MOBEPX-

HOCTh, JIMIIAIOHIYIO NETANL OIHON CTeXIeHH cBoDONE! (Ha puc. 4.1, 4 — TOBepXHOCTD

Ilpn KOHCTPYHPOBAHUH YATOB M IeTaNell MalMy ocobkIil HHTepe: NpeicTaBusaeT
6a3upoBaHye fieTanell — Te/ BPallleHus], T. €. Kojiec, BAJOB, BTYJIOK, KOJleli, CTAKaHOB
u Ip.

4.2. ONIPEAEJEHVE OCHOBHO¥ FA3BI

Bazkposanue AeTaNei NPH NOCAAKAX € 3230POM H Tlon
NOHUMRAIOT NPHIAHHE NCTaNM MIM yany (M3ennio) TpeGyeMOro MojoXeHHA
OTHOCHTENIEHO H CHCTEMB! Hoz nor BIO p
TIOHMMAIOT OTKIOHCHIS tbak'mqecm JOCTUTHYTOTO TMOJAOXECHUA AeTanyd HAM y3lia
(m3nenus) o Tpebyemoro.
Ilpn

€ 3330pOM H Torp b p 3aBHCHT OT
BENIMYMHEI 3a30pa. 3a30p B cONPsIXKeHNH Bana ¢ oteepcTeM (puc. 4.2, )
Z=D-d

Pasmepnl D, d n, creiopatenbHo, Z — BeUHMUHBI CHyYaiiHbie.
Haubonsumit Zy.e ¥ HAMMEHbIIMH Zyi, BEPOATHOCTHEIS 3330PH B COTPSIKEHUN
neraneit 1o UMIHHAPY:

Znax = Zn + 0,58; Zonin = Z,~0,5;, (4.1)
e Z,,= E,—e, — cpenHee sSHaYeHVe 3a3opa:
=11 r 7, +12 — paccenBaHye 3a30pa.

B npusenenHex dopmynax E, # e, P OTK c
¥ Baja, COOTHC -
E,,=0,5(ES + ED), e,,= 0,5(es + i),
tae ES, es, El, ei — BepxHee ¥ HIDKHee OTK. P POB OTBEPCTHA

M Bajia; , M { — JOTIYCKN pasMepa OTBEPCTHs M Bajla:
t,= ES—FI t,= es—e1.

B daa enynas

1. 3a3op Z OTHOCHTEILHO MaJl ¥ BeTanb I collpukacaeTes ¢ BajoM N0 LIWIMHAPY B
TOYKaX g, b 1 Mo ToplLy B TouKe ¢ (puc. 4.2, 6). Mexay Topuami AeTami M 3aiIeTMKOM
BaJla ocTaetcs KIMHOBOM 3a30p. Ochosnas 6asa @ 3mom caywae — yuaundp (CTBepeTae
nmerany I).

Haunbomsag n Bepos TOT]H P no
LmHApY (pan):
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Oymax = Zouar/ by Opmin = Lhonin L @2

Horp b Ha oM pasmepe R (Mm):

Oupoy = Only

Tie @y — TIOTPEHIHOCTL 6a3upoBatHs, BErMCeH A 1o (4.2), pan.

2. 3asop Z OTHOCHTEJBHO BelMK M JCTAT: | NOJNHOCTBIO TIpWISraeT K Topuy
saieynKa Bana (puc. 4.2, 6). Ocnoenasn 6a3a — mopey demany 1.

Tlorpeumocts 6asApoBaHns B STOM CIydae ONpelenseTcs NOMyCKOM 7, MM IIep-
TEHIUKYTAPHOCTH TOpla 3a1leYNKa OTHOCHTEJBHO OCH BaJia.

HanBonsiag norpelmsocTs Gammposanysa fetamy 1 1o Topuy (paf):

@ pmax =
To e Ha TIpOMSBOIEHOM pasMepe R (Mm):

Do) = Pemax

ConOCTABNEHHEM @y K G MOXHO Th, KaKad B3 -
Teii ABNSETCS OCHOBHOH — HuwmiHAp W topell. Tpu oy, > o, 0cHOBHAs 6asa —TopelL,
a 11pu oy < ©; — OCHOBHaA 6a3a — LIUTHHNP.

TToMHOe NpryieraHHe TOPLIOB ETY/IKY ¥ SATLIeYVKa BaJa BO3MOXHO HPH OTHOCHTENb-
Ho GombIioi BenrvHHe 3a30pa Z. YTobw KHe )CTH He
NPUNEFAHKIO AeTaeil N0 TOpLAM, JIOJKHO ObITh COBMIONCHO YCIOBHE Oyin 2 @

BosMoxeH ClIydail, KOIA Oymax > Ogmax > Ormine TIpy 2TOM HOABIZETCH HEOMPEAe-
JIEHHOCTD B € nmetaeis. Hi )CTh B yeT

yBe/meHHeM paiMepa / IpH COXpAHEHHW TOCAMd, A0GKBAsICH 6asupoBaHnA N0
ImHApY (0 < 05);

yBe: 3a3opa nocaiku) TpM COXpaHEHWM pasMepa [
JobuBastcs GasMpOBaHHE 10 TOpLY {0y > ©)-
JeTanei npr < pararom. Tlpy mocankax ¢ HaTsroM 3a30p B
CONpPAXEHAN HeTaneil OTCYICTBYeT M MOXHO 6bUIo GBI IPeiIONOXMTE, HTO ACTANH
BCerya CTAHABTHBAIOT Ha Baly TOHO, 6e3 Omiaro TIo)
YTO BCASACTEHE BOIMOXHBIX HOLEHTPATLHOTO TIPK CHITH! 3aNPECCOBKH, TOT-
pelLHOCTel TeoMeTpHYeCKoi POPME! CONPKCHHBIX TOBEPXHOCTEH, HEOTHOPOOHOCTH
MaTepraia M JpyFEX OPMMHH faXe TIpH TIOCATKAX C HATATOM FeTalb MOXeT GhiTh

f

y Ha Bany ¢ fep Yarye Bcero ST0 NPOUCXOIUT NMPH MOCANKE Y3KHX
JeTaneii ¢ OTHOCHTEIIEHG MATHIM OTHOMEHHeM //d. B TaKyx CIy4asX JUIs NOBRILISHAS

TOUHOCTH Ha Baly NjX TPUBAIOT 3AIUIEYHK, K TOPHY KOTOPOro NpH

9 ? ol




cBopKe TOIXMMAIOT JieTamb, T. €. T oT ne i 4
6asupoBanuio mio Topuy. HeTamu ¢ omHocutensHo SomsumM otHowerueM {/d He
7pe6yIOT NOKATHA K TOPIY 3al/ieTuKa Bala M LOCTATOYHO TO4HO Gasupyiores Mo
m o TH c

He:bas yKasaTh TOYHEIH KpHTepHH AN OLEHKH NOTPEIHOCTH BasHpoBaHHs NIpH
TIOCAZKAX ¢ HatAToM. IIpH6IICKeHHO, H3 OHbITa NPMHUMAICT: TIPH //d > 0,7 ocHOBHas
6a3a — unmuHAp; npu #/d < 0,7 ocxosHas Gasa —Topell.

4.3. BA3UPOBAHME JETAJIEH IO TOPIAM

Topupbl fetaieli 4acTO HCTIONB3YIOT B KAYECTES TIOBEPXHOCTSH fts
JIDYTHX CONPXeHHEIX ¢ HUMH neTaneil. OfHUM U3 3MeMEHTOB CGOPOYHOIO KOMILIEKTA
ABAAIOTCA BTYIKH M KOJBLIA. Venosnmes Ha3bIBaTh ﬂOﬂDGHble JHETaNM C OTHOIIEHYeM
1jd=07 2 € OTHC id<0,7 — Tounocte
TOPIIOB BIYNOK (KOJE1l) HENOCPE[ICTEEHHO BIMSET HA TOYHOCTS 6a3MPOBAHMS 1O HUM
feraneit beero KommuexTa. Konblla 6asapyioT OTHOCUTENBHO Baa TOLKO 110 TOPLIY, a
BTYAKH — 110 TOpLY (PR 6y > ;) WM 1o IWWIHEAPY {IpH o, < o). B cootsetotsnn
€ 9THM MOXHO BBLACIMTD AJif PACCMOTPEHNS ABS CXEMBL

Cxema 1. OcHossas 6asa pia rnro Konsna —topent (puc. 4.3, a). Heram
CcBOPOYHOTO KOMIUIEKTA TIPH CXe) T
Ha Bally ¢ 3ayopaMu (feram 2, 3, ..., #). Topewt b Konblia 7 HCNOBIYIOT KaK 6asy ans
conpaxeHHol ¢ HUM HeTamy (Ba puc. 4.3, a jerans He TOKasaHa). Bce peramn,
YCTAHABIMBAEMEIS HA BATY, BIMAIOT Ha TOYHOCTE PACIIONOXeHHS Gasoporo Topua B,
TOorga

k=h+L+..+L,

e ¥ — oTKIoHeHHE or IPHOCTH TOpIA Balla K OCH TOca-~
JLOYHOM b,.., ¥Y,—om OT HapaJUIeLHOCTH TOPLOB Konell 2,
ey B

Dor M PAcHolo! i feTane — Te/l BpallleHAA

OTHOCST K BEKTOPHBIM 1o dopmyne

=085y (74,
v

Efe f, — DOTYCK COCTABISTIOILErO BEKTOPa; £ — HOMYCK CYMMAPHOTO BEKTOpa; €, —
K03pOULIHCHT NPABEACHHSA.
Horpertocts pacrionoxenus Gajoporo Topua B B 3T0M ciydae

=085 Y (@/aVt? + (/1% + . 17,

THe fj — PONYCK TEPIeHIMKYNAPHOCTH TOpHA 3aIiedliKa Bala K OCH DOCATOYHON
TIOBEPXHOCTH; &, &, ..., §, — HONYCKM NAapaietHOCTH TOPLIOB KOell.

K cxeme 1 npuBoAsT Takke cOOPOYHbIE KOMILIEKTE], B KOTODEIX ASTaNk 2, ..., 1
HAMeIOT OTHOLLEHYE JIVHE K AHAMeTpy oTBepcTis MeHee 0,7 naxe MpH yCTaHOBKe MX
Ha BNy C HATATOM.

Ecmm nonyck £, 3anaH, 70, HazHayas HOYCKH &, &, ..., I, IADAVIETLEOCTH TOPLIOB
KOJleL], MOXHO BLMVMCIUTh HONYCK £ IIEPHEHIMKYNAPHOCTA TOPUIA 3aIUIETHKE Baja:

t=(di/d, ) ¥ (JO8V—(dyf )% + (o dsfPPs + .. + 15,).

Cxema 2. OcHoBHas Ga3a wis »-i BTYIKH — Takag cxema ByeT
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a
d,

Puc. 43

OTHOCHTENbHO GONBILOH FUTHE BIYIKH ¥ MAJIOMY 3a30Py B CONPSIKCHHY €6 C BaloM

(puc. 4.3, 6).
TounocTs pacnonoxesns 6azosoro Topua B B aToM cayyae
Y=h+h,
Tae ¥ —oIK or ¥ TOPHOB BTY/IKM K OCH OTBepeTHs; B3

— TiepeKoc BTYIKA B Ipe/leNiax ocaloyHOTO 3330pa.
Jlerany, ycTaHOB/IEHHbIE JIeBee BIYIKH 1, He RTHAIOT HA TOYHOCTh PACTIONOXSHHS
Gasoporo Topua B Brynkm.
TNorpenmocts pacnionoxenus 6azoporo Topua 5

1= 0,85V (002 + 1%,

rae d, U | — pasmeps! BTYIIKH, MM; # — JONYCK TIePReHMKYNAPHOCTH TOPUOB BTYJIKE
X OCH OTBEPCTUS; Zpay — HaUOONBINAH BEPOATHOCTHBI 3330P B CONPIKCHIM BTYIKH
© BanoM, onpefieNAeMbii 1o dopmyne (4.1).

Ecnn prynka Ha BN [0 it FIV 110 TIOCAIIKE C 3230POM,
T0 JIOMYCK NEpNEBIMKYASPHOCTH TOPUOB BIYIKK K OCH OTBEPCTHA OHPEAEAIoT NO

dopmyne
1=V (/0,85V (/1P 2 .

Ecnu BIynka TIOCAXEHa Ha Bal ¢ HATATOM, TO 4= fi ¥ TOIfi2 HA3HAYAIOT AOHYCK
TePNIeHIKYISPHOCTH TOPIIOB BTYIKH K OCH OTBEpCTHSL.

4.4. OCHOBHAS BA3A THIIOBBIX JETANEH
B 12601, 4.1 nipyBe AeHB TUITOBEIE NETATM MALIKH, HLIMPOKO BCTPEUAIOLHECH B Y4eOHEIX
2h, h

poCKTaX, ¥ OCHOBHBIE £a3kl ITVX feTanei (3Hak — ycioBHoe 06o3Ha-
erue 6as).







Hpodonwceiue mata. 4.1

Ocnopwas 6a3a I DoTwicl
KpHmK#s NOAUHITHAKOB KaeHHT

DraAIN SNeKTPONEHTaTeNel

e

Topen

Basossic nomepxocrs, [4]
sle Gyxsolt A,

Sl n;’: Crakann kopoTkHe Hpu 1/d < 0,7
nielt, Gyxsolt B — masf
Ga3HPOBAHNA COMPAKEH-|
HEX fetanel

?
]

[

BTyRKy, IMCTAHIHOHAHE KONBLUA,
MaseyIepXMBAIOLUKE KOMbila,
MacooTpaXEAKNEe TARGH B IIp.

60







I'nasa §

KOHCTPYMPOBAHME 3VBYATHIX, YEPBAYHBIX KOJIEC
U YEPBJKOB

o pesynbratam paspabotky ackmaHoro TIpoeKTa GhUIH BHIYEPYEHEl KOHTYPhI
3yBYaThIX WM YePBAYHBIX KOJEC H SepBaxoB. CIeMyIONmM 1aroM SBiseTcss KoHcT-
PYKTHBHAsA OTpaBoTRa MX GopMeL.

5.1. UWIMHIPHYECKHE 3YBYATHIE KOJIECA
BHEIIHETO 3ALEIUIEHUS

Dopwma 3y6yaToro Koleca MOXeT GBITh IUIOCKOH (pHcC. 5.1, a, 6)unw c BECTYTIANOEHT
crymuLed (prc. 5.1, 6). 3HaUATENBHO PexXe (B OMHOCTYIICHYATEIX PEAYKTOpax) Kojieca
BenajoT €O CTYNHUEH, BHICTYIAIoNIeH B 06¢ CTOPOHEL

Ha piic. 5.1 noxasans npocteiiiye OPMEL KONEC, HSTOTORIAEMBIX B eQuNUHHOM
4 mesxoceputiriom npowseodcmae. Tlpy HeGOMBIIMX HUAMETPAX KOJEC HX MATOTORISIOT

U3 NPYTKA, A NpH GOMBIIHX — 3aI0TOEKY yHAI0T i KOBKOH ¢
wieH Yro6h! T 065eM TOUHOM 06paboTKM pesayeM,
9, 90
~ Fru5® F | Lo
wl
a) s 1.2 1 //
Fx45e v
—— g
o
o
l 5
L]
-
Ler=by Ler =by Ler




]

der

Ley=by Loy

Puc.52

Ha HHUCKAX KOJeC BRIIOTHAKYT BRITOSKHM (pHc. 5.1, 6, 6). Tlpu pnamerpe d, < 80 mMm 31
BBITOYKH, KaK ITpaBuno, He nenaror (puc. 5.1, ).

JnyHy I, MOCANouHOIo OTBEPCTAA KOJECa XKeNaTelbHO IIPUHUMATD PABHOH HIH
Gonbliie WHpKHBL b, 3y6uaToro Bera (I 2 4,). IprHATYIO THHY CTYMHIL COTAACYIOT
€ pacyeTHoH (CM. pac¥eT CoeAMHEHMA IUNHIEBOTO, © HATATOM MM UMIOHOYHOTO,
MOMEHTa C KONeca Ha Bajl) H C IMaMeTpoM

) st
TIOCAROYHOTO (maepc‘rml &
Lz = (0.8...1.5)d, 0bbraHo I = (1,0...1,2)d.

Tlpu [, > &) BHCTYNAOUIYIO 94CTH CTYIALMI PAcTONAraloT TO HAIpABAEHHIO
ACHL'I'BM OCEROM CIIBbI F B 3al[CTUTeHUH.
HsamveTp d.; Ha3HA9aI0T B SABHCHMOCTH OT MATCPHANA CTYIHLbE A cmam de
=(1,5...1, 55)§ Myeyna dey = (1,55...1,6)d, nezkix cnaasos d,, = (1,6...1,7)d: menslme
JLLTHLEBOTO KOJIECA C BAJIOM, Gonsime — O HOTOHOYHOT'O
¥ COCAMHEHHA C HATATOM.
IInpusy S ToploB 3y64aToro BeHiia NPUHAMAIOT:

S=2,2m+ 0,055,

THE 1 — MOZIYIE 3aKeNNeHAS, MM.
Ha ropuax 3y6yatoro seHua (3y6bax u yraax o60a) BHIOIHAIOT (acKH:

f=(0.5...0,6)m, xorophie oK 10 PTHOIO (oM. Huxe).
Ha npaMosy6rx ay6uaTsx Knnecax d)acxy BBINONHSIOT TI0X YIOM o = 45°, Ha
KOCO3yGRIX 1 pabounx Tel MeHee

350 HB — mon yriom o, = 45° (puc. 5 1 a, 6), a npu Gonee BHICOKOI TBEpAOCTH —
og = 15..20 ° (prc. 5.1,6).

OcTprie KpOMKH Ha TOpLAX CTYRHIBI TAKKEe NPUTYIULTIOT (DACKAMM, pasMephl
KOTOPBIX MPHHHMAIOT:

20.30 30.40 40.50 50.80 80..120 120..150 150..250 250..500
Lo 12 16 20 25 30 4,0 50
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TIpu cepuiinom npoussodcmee 3aTOTOBKU KOVEC TIONY M3 1 i
KOBKOM, a TaKXe KOBKOM B 1ramnax. IIpu rofosoM obbeMe BAITYCKa Kolec Gonee
50 . HeCKH KOBKZ B C TOZKIATHRIX

1rrammax. PopMy 3y69aTHX KoJec B STOM CIy4ae IPOSKTUPYIOT IO THITY, NOKA3AHHOMY
Ha puc. 5.2, a, 6.
Tlpu roporoM ofbeMe BEITycka Gonee 100 1T, MPHMEHSIOT MBYCTOPOHHHE WITAMITEL.
@opmy 3y6UaTHIX KofieC B ITOM ClIydae IIDOCKTHPYIOT 1o puc. 5.3, 4, 6. TorxumMa
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JIMHHSIMH 110Ka3aHa 3aroTOBKa Koneca Imocie
1rraMnoskH. Jis cBoGORHON BEICMKH 3ar0To~
BOK M3 HITaMITa NPMHUMAIOT SHAYCHHS HTTaM-
TIOBOYHBIX YKJIOHOB § 27° M pajyiycom
3aKpyrieHuil R > 6 mMm.

TomimHa syicka “
C =058+ 85) 20,258, e S = 0.5(d.; - ). ! 5

Hna s ol r .\q/'%'
06paboTK¥ Ha TOYHOCTE FeOMEeTpMHEcKOH ///\
dopMbl 3y0uaThile KofNeca JeAlOT MaccHB- N '// 2 S

ez €= (0,35...0,4)h,

VYcnoeus mnactudeckoro ac¢opMupo-
BAHHA MeTAUIa [PV LITaMIOBKC YIyHlleHb, 8
€CITH BEISMKH B ICKAX KOJIEC BHIFONHATE JIO M
pHc. 5.4. Pamuycer 3aKpyIncHui NPEHUMAIOT %

R =20 MM, a IITAMIIOBOYHEIR YKIOHB = 12°.

B 3agucHMocTy OT COOTHOWEHH pasme-
POB KOJeC BHIEMKHM B IHicKax ofopMImoT
oopHol ayroi pamiyca R(puc. 5.4, 4) i iByms
IyraMM M OTpe3koM mpsaMoii (puc. 54, 6).
Tonuina Avcka B 37oM ciyyae C ~0,5h;.

B apToMOOHICCTPOEHIM M aBUacTpoeHd | |
Koleca fenawt ¢ bornee ToHKuM JuekoM (C=
°=0,255,); B IMCKe BETIONHAIOT 4...6 OTBepCTHit
BOBIUOTO AHAMETDA, PaJAYChl 3aKpyrneHHi
TIPUHYMAIOT MUHMMAUTEHEME. 3yGuarthie KO-

‘*\\\

ncea, BPAMAIOMIHKECS ¢ CTHOCHTENBHO BHICO- RS
Kol wacroroit (n=1000 mum), obpa-
BaTHBAKOT KpyroM (puc. 5.3, a) v 6a T KIyTeM OTBepcTHi Ha
TopHax oboja.
BaszosbiMu npu 3y0be; OCTH LIeHT-
pa!leOl“D oTPEpCTHA M TOopibl 3yGyaroro EeHNa. Ha puc. 5.5, g nokasaHa cxema
KONeca npu 3y6ren. Iponssc TIpH

Hapenamm 3y6BEB B «ITAKETE» U3 IBYX KOJIEC U Gonee (puc. 5.5, 6). Y0661 oGecne‘me
CONPHKACAHHE TOPHOB 3yBYATHIX BEHMLOB, CNEIyeT 3aHIDKATH TOPUEl CTYIIHL I
OTOBAPUBATD B TEXHONOTHH, YTO TOPEIl CTYMHIIb He FAOMXeH BHICTYNIATH 33 TOPeLl Bem.la.

H_[eBpOHHHe 3y6'-xa'rble koneca (puc. 5.6, @..6) oTiMY@eT OT HPYIUX
L Haufiores 12010 LIEBPOHHBIE KONECA HITO-
TORISTIOT & KAHABKOH TIOCCPSIMHE, TIPCTHATHACHHOM VA BBIXOM2 YepBIuHOM (hpesk,
Hapesafollleil 3y6ba. [IIMpUHY @ KaHaBKM ONpEJeNAOT O auaMeTpy ¢pessl B
3ABHCHMOCTH OT MOIYNA #7i:

UMM s ST 2 55 3 35 4 5 6 7 8 10
GMM. ... . e 32 38 42 48 53 60 67 75 85 100

Pasmepst (MM) OCTANBHELX KOHCTPYKTHBHHIX 3/I6MCHTOR 11I€BPOHHBIX KONec:

L= b+ a, C=(0,3..0,35)(h; + a); S=2,2m+ 0,05(b, + a);
h=2,5m; 8 ~6m; So=(1,0...1,1)S; £=0,35% >3 Mu.

Jns cHMXeHHS pacXolia BHICOKOKAYEGCTBCHHOH CTaiM Kojeca MHOTAA HeAAaloT
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coc: Ha 1 , BBIFIC it B3 YT i KOHCTP! YHHOMN CTanu,

HANPECCOBHBAIOT 3y0uaTEIl BeHEL M3 JIeTPoBaHHOj crann (puc. 5.6, 6). Ha puc. 5.6,
€ TI0Ka33aHa KOHCTPYKIMA COCTABHOTO KoJIeca C ABYMs ﬂyﬁ'ia‘l'b!M]d BCHUAMMH.

5.2. IUTMHAPHYIECKHE 3VBYATHE KOJIECA
BHYTPEHHETI'O 3AIIEILTEHUA

Pasmepsl d;, I, S, f OCHOBHLIX KOHCTPYKTHBHHR 37eMeHTOB (puc. 5.7) xonec
BHYTPRHHETO 3aNCIUICHHS OT IO €OOT i KoZlec BHeWHero
3anervieHnsi. KOHCIPYKTHBHO® HCTIONHEHNe KOJICC BHYTPSHHETO 3alleTUIEHHs MOXET
GBITb BHIEIOJNHCHO TIO ONHOMY M3 BApUAHTOB, IOKASAHHHIX Ha pug. 5.7, 4, 6 n
OTMHYAIOLMKCA PACTIONOKEHYEM CTYIIIE OTHOCHTENbHO 3yOYAToro BeHNa: 4 —
CTyIHALA PaciioNoXcHa BHyTpH KoJieca, Y10 ofccreynBaeT Nydilme YeaoBus paboTsl
IALETUIEHNS 110 CPABHEHMIO C BAPHAHTOM 0, B KOTOPOM CTYNHIIA BRHECEHA 33 KOHTYP
gy6yaroro BeHiia, BapiaHT 2 MOXHO TIPUMCHATE B TOM CJIyJae, KOIAa PAacCTOAHUE OT
HAPYXHOH TIOBEPKHOCTH CIVIINUE! [0 BHYTPEHHCH IIOBEPXHOCTH 3y0UaToro BeHld
Ganiue HapyxHOro fuaMerpa D), 1onGgKa, KOTOPEIM HaroToBiAI0T 3y6ea. KpoMe Toro,
HeoBXommMOo, 9Tkl MICCTEPHS, HaXOIAMIAACA B 3aUSINICHIH ¢ KoJlecoM, cBobomso
pasMellaach Mexay 3y6uaThiM BeHLoM M oryimvueil. Jluanerp D, non6sxa, pasmep @
KAHABKH J/171 BBIXO/IA JIONOAKA U CTPYXKH, € ViCSH TIDH,
3y6BeB, 1S IPAMOSYORIX KOJeC MPHHMMAIOT B 3aBUCAMOCTH OT MOJIYAIS:

MM s LS 195 20 225 25275 4 35 4 8 6 7T K
Doy mM. . . . .. 54 56 56 54 55 S5 60 56 112 110 120 126 128
a, MM. . . = L3 6 7 8 5
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Paamep a KaHaBKR B KOc03yBHIX KoNecax BHYTPEHHEI0 3alleIUICHHS YBEIUHUBAIOT
Ha 30...40 %. [ny6uHy KaHABKH BO BeeX CITy¥asX h=25m, HHCKA
C=(0,3..0,35)k,.

5.3. BJIOKH 3YBYATBIX KOQJIEC
B xopobkax mepenau i, POB M Me'
TIPHMCHSIOT 3yBuaThle Kolicea, MMEIOLIME 1Ba, TPY WIH YeTsipe 3ybuartx BeHua. Takwe
KOHCTPYKIMH HALI3BAIOT Grokamu y6uamsox xonec. BHMonHsIoT 1 Tio (hopMe, noka-
3aHHOH Ha puc. 5.8, a — 2. Mexy ot 1p! T KAHABKH
JUIS BBIXOJIA PeXYIIETO HHCTPpYMeHTa (non6sika). Hipuny ¢ KaHaBKM NPHHAMAOT B
3aBUCMOCTH OT faMeTpa D, onbska (cM. c1p. 66). Inyoura Kanasku h = 2,5m.

A KaMHel WK BUTOK MeXIy BeHLAMH KOoJleC AeJaoT

KOIBLEBRIE KARABKM IMUPHHOI Gonee @ 1 c moneM fonycka H11, xotopoe B criyuae

Koleca o o7 ¢ ‘M BOKOBBIX CTEHOK ITaza. 3y6ba BeHNOB

6JI0KOB CO CTOPOHB! BXO/Ia B 3alLIEIL dackoii f= (0,6...0,7)mnog yriom

~15° (puc. 5.8, ) m sakpyrior ( A—4). G p T no

it TNpodIIO i snement I, puc. 5.8, 6). Co cTopoHEI BXOIA B
3aLeUIeHHe R 33K TaKxKe aybyaTsie Koneca,

Pabounte mosepxHocTU 3y0KeB Nepefiay BHICOKOH TOMHOCTH (5-i M 6-H cremeHeil
ToHOCTH) wHGYIOT. [ BLXoAa LUMGOBATEHOTO Kpyra p
M, CIC[OBATENLHO, GONMbINHE OCeBhle pasMephl GIOKOB 3y0uathix Kodtec. YTOBHL
VMEHBLINTD 3TH PasMephy, 6JI0KH UITOTORNSIOT €ocmagibiii C TIPUMeHeHIEM LITIOHOY-
67
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woro (puc. 5.9, 4) win Kieeroro coenprenms (puc. 5.9, 6). B mociemsem cIydae Js
JIYHIICTO CHETUICHNA Ha CONPSDRCHHBIX TIOBEPXHOCTSX HApe3aloT BUHTOBHE KAHABKH
(¢

TIPOTHEC 0 it anement I).
Tpr 6ommoit mmuHe Groka (1> 1,5d) TIPOTSRKA (wm
LTIOHOYHOTO) T30, YIOSTOMY JUIHHY OTBEPCTHS 0T BEITOMKOH B i

wactd (prc. 5.8, 6, 2, 5.9, 6).

5.4. KOHNYECKHE 3YBYATBIE KOJIECA

KoHctpykTHBHE® HOPMBI KOHUYECKUX 3YGYATEX KONEC C BHEIHUM AHAMETPOM
BepIUIHH 3y65CB d,, < 120 MM NOKa3aHb! Ha puc. 5.10. [lpy yine fieimTebHOTO KoHyca
& < 30° xoneca BEIIONHAIOT 110 pyic. 5.10, a, 2 tipu yroe § > 45° 1o prc. 5.10, 6. Ecan
yroJ HeIUTe/BHOTO KOHyca Haxomutes Mexay 30 u 45°, 70 momyckator obe dopMel
KOHMYeckux KoJec. PasMepul d; u [, eryrmmsn 0 €
LMIMHAPHYCCKIX 3ybuathix xonec. PekoMernyior npurumars I, = (1,2—1,4)d.

Ha puc. 5.11 mokasaHs! ¢opubl KOHWSECKHX 3YGUATHIX KOKEC TpM BHELHCM
JvaMeTpe BEpIIMH 3Y0beB 4, > 120 MM

Jlo puc. 5.11, @ KOHCTPYMPYIOT Konteca 11pn ed) u
cmee. Koneca MEHBIIMX THAMETPOR MSTOTORISIOT U3 TIPYTKa, GOMBIMX — CBOGOIHON
KOBKOH € mociedyfomeit TokapHoli ofpaborxoit. Ho pue. 5.11, 6 KOHCTPYUPYIOT

KOHMYECKHe Kolleca npy Torximm
3arOTOBKA, TIONYYaeMas KOBKOi B ABYCTOPOHHYX mitamnax. Tonumuy C onpenensior
IO COOT! JUTA T KX KOTEC.

Tlpy mo6oit opMe Kolec BHCHIHNE YIIIbI 3y0beB MPUTYIITIOT Gackoi £ ~ 0,5my,,
ofpadarsiBag Kolleca Ti0 BHELHEMy JUAMETPY d,, TApaLICNbHO OCH IIOCANOMHOTO
otseperus. Ilupumy S (Mv) mpurmvator: S'= 2,5, + 2 vm. Topen sy6aaroro Benna

it b=~ 0,785¥ 0T 1A Y 3aroTOBKM IpY HapesaHWK 3y6res. Jina
YMEHBIICHUS OfbeMa TOYHOW MeXaHWYeckoli oBpaGoTKM BHITIONIAIOT BHITOYKI
rnyousoi 1...2 MM

Tlpy BrewHeM AuaMeTpe d,, > 180 MM € LeTB0 SKOHOMMH JOPOrOCTOSALIAX cTanesi
KOJIECA MHOIKA BEIIONHSIOT B M OT Koneca 3y6ua-
Thiji BeHel Kpensm i yenmp, YeTaHC 6e33a30pa — 10/ pa3BEPTKY»
(puc. 5.12, @), ww K guangy eara saxrenxamu (pvic. 5.12, 6). 3y6uarbit Beren
PACIIONArAIOT 74K, 9T06H OceBas CHNA, NEHCTBYIONIAA B 3aLeNCHIH, Ghila HanpasieHa
Ha onopHbii ¢natell. LeHTprpopatue 3y6yaToro BeHIA Yalie BCEro MPOHSBOAT N0

) 17) £ S
£
= L2mge
3
G 1 é 2 ; 5
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5¢30° &245°
Puc. 5.10
9




o
9 o
B
a
illc
A 1.2
C 1.2
& ] R
73
I ) I
5
o o
ler Ler
Pac. 5.11
)




Prc. 5.14

L}

Puc. 515
- 7
—
e
—HJ
=
‘\.

Puc. 5.16




maamerpy D (puc. 5.12), a He Dy nipy 3T0M BBIUE TOTHOCTb LEHTPHPOBaHHA (IpH
ONHO#H M TOH Xe TOCalIKe JIOMYcKu pasmepa D BeHIA M LEHTPa, 24 TakKe BO3MOXHEIN
TIOCANOYHEL 3230p MEHBILC); TEXHONOrHICCKH NPOIE TIOTYIUTD TOUHEM IIOCAIOTHOS
OTBEpCTHE BeHMla ITnankoe, Oe3 yeTyna; MeHbIIWe 3aTpaThl BpeMeHH Ha obpabotky
TIOBEPXHOCTH MEHBUIETO fMaMeTpa. CocTaBHbIe KOHWIECKHE KoNleca TNABHBIX nepeayd
astomoomieit 3UT, <Kurynes, «MocKBHY» MMEIOT LIEHTPHPOBAHHS 3y0UaTEIX BEHIIOR
no puametpy D.

OpHako Tnpy HeHTPBposaHey 10 I BEIIE XKeCTKOCTD CTHIKA, I03TOMY Hapsiy ©
LeHTPHpOBaHHeM No ) IPUMEHSIOT KOHCTPYKITMY, B KOTOPHIX LIeHTPUPOBaHne 3y6ua- H
TOTO BEHIIA OCYIISCTRIAIOT TIO

1lInpokoe NpuMeHeHHE MMEIOT KOHHYECKUE KOJIECa C KPYTOBBIMH 3Y6baMU, KOTO-
PEIC HADGIAIOT PE3NOBAIMI YOTIOBKAMH, SAKDEILILA SATOTOBKY Ha ONIpasKe. Ipu sT0M

i 66x00 — pasmep a = 0,5m,, (puc.
5.13), e m,g — pHeumHm OKPYXHOH MOIYIb.

5.5. BAIBI-INECTEPHU

Bo3MOXHBI 182 KOHCTPYKTHBHBIX 3YGUATEIX 3a
OIHO CNOE ¢ BANOM (8as-wecmepns) ¥ OTHENBHO OT Hero (wacadnas wecmepns). |
KauectBo (ecTKoCTh, TOYHOCTh M T. JI) BaIa-IUCCTCDHM OKASHIBASICS BRILE, a |
CTOMMOCTH HSTOTORICHMS HIDKE, H96M Balia M HACATHOM MICCTEPHH, II0TOMY BCE
WICCTePHH PEAYKTOPOB BRIEIONHSIOT 32 OJHO Iiejoe ¢ BajodM. HacamHbie MiecTepHH

OPYMEHSIOT, HATIDHMEP, B TeX CIYYasiX, KOTAA TIO Y pabotst JOIKHA
OLITH TOMBUXHO BAOTL OCH BaJa,
Ha puc. 5.14 a — GricTpoxonsoil (¢

HeBGONBUIMM MepeIATOYHbBIM YUCIOM) U & — TUROXORHOH (DPOMEXyTOUHHI Ba) CTy-
TIeHeH ABYXCTYNIEHYAToro pefykropa. Obe KOHCTPYKHUM OBCCieUiBAIOT Hape3aHHe
3y6heB co CBOGOIHEIM BEIXONOM MHCTPYMEHTA. |
Tpu Gomsiumx YHBIX IHCTAX IHaMeTp PHH, KaK TIPABUITO,
Mano or or BANa U Ba) KOHCTPYWD 1o puc. 5.15,
@, 6. B 310M clyuae 3ybba HapesaloT Ha TIOBEPXHOCTH Bania. Brixox (hpess: onpepenmior |
rpatiyecky Tio ee HapyxHOMY HameTpy Dy (cm. pasnea 10.2). XKenarenbHo uaberarh
BPESHBIX MecTepeH, TaK Kak B 3T0M ClydYac 3aTpymHeHO syGodpesepoBaHwe M
uomioBaHMe 3yOBEE.
Ha puc. 5.16 niokasaH BapuaHT MCTIOTHEHHS KOHHIECKOTO Bala-TICCTePHNA.
BrICTYTAOIIM KOHIAM BATIOB-LICCTEPEH MNPHAAIOT B OCHOBHOM KOHHYECKYIO
dopMy, XOTS BOIMOXHA M LIATHHAPHIecKasl.

5.6. YEPBAYHBIE KOJIECA

OCHOBHEIC TeOMETPMYECKHE Pa3Mephl YePBATHOTO KOJIECA OTIPEAEICHBI M3 PACYETA.

qﬂlue BCETO HEPBAYHEIC KONECA MITOTOBIAIOT COCTABHBIMM. LICHTP ——~ H3 CEPOTo
YTYHA WIH M3 CTATH, 3y6uarniit BeHell — w3 Gponsnkl. CosHiHeHMe BEHIA © 1IGHTPOM
JOJLXHO obecnequBars niepeaady Bonbioro BpALIAIOLIEr0 MOMEHTA M CPaBHUTEIBHO
HeBONBILOH OCEBOH CHITBL

KoHeTpyxamst 4epBsTMHOIG Kosieca M criocot COGIMHCHNA BEHLIA C LICHTPOM 3ABHCAT
oT ofkeMa ycka. Hpu KOIJ]a TOZOBO
00%1eM BBINYCKa MeHee 50 T, K Heﬁo;ml.mx pasMepaxKonec (dyy; < 300} syGuaTsie
BEeHIIA COSAMHAIOT € LIEHTpoM Tocankol © HataroM. Ilocanky Buﬁupamr TI0 METOANKE,
u3oxeHHOM B 1. 6. ITpu M OTO KoJeca
Ha HapyXHOl M LeHTpa Ip GopiHK, Ha KOTOpbm Hanpas-
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Puc. 5.17

ngIoT oceBylo chny (puc. 5.17, 4). CoeureHne BeHUA ¢ LEHTPOM MOXHO BbIIOAHATH
6es Hoprrka (puc. 5.17, 6). B cocqMHEHMAX ¢ OTHOCHTENEHO HEGOMNLLIMM HATATOM B

CThiK 3y6YaToro BeHUA W IleHTpa ¥ BUHTH! (00] Ipy IITYKH KO
OKPYKHOCTH).
Tlpu Gompunix pasmepax Konec (d,p;> 300 MM) Kperiierye BeHIA K LISHTPY MOXHO
b GonTanat, 6e3 3azopa (puc. 5.17, 6). B s10M caydae
BeHell TIPeBAPUTENLHO LCHTPUPYIOT o mMameTpy D; compikeHie LEHTPUPYIOLIIX
TOBEPXHOCTCH OT N0 i mocanke. OKol > TIC

3y6uarToro BOHLia OMPefenseT CONPSXCHHE ero OTBEpCIUs CO CTEpXHSIMH Gontos,
TIOCTARNEHHBX Ge3 3ajopa. B 370l KOHCIPYKUMM HEOBXOIMMO IIpeAyCMATPHBATH
HaJlleXXHOe CTONOpeHNe AWK OT CaMOOT watibe
HpUMEHATNYL He PeKomendyion.

Yac7oTa BpalleHIA SEPBFIHEIX KOJeC, KaK IIPABIIO, HEBEJHKa, H MX 6anaHCHPOBKY
He npoeopar. [osroMy HepaGoume IoBepxHoctu oboma, JMcKa, CTYIMIBI KOIeca
OCTABNAIOT HeOOPaGOTAHHBIMHA M NEAl0T KOHYCHBIMY C GONBIMMM PATHYCAMY 3KPYT-
neryi. OcTprie KPOMKH Ha TOPUAX BeHIa NPHTYIULTOT ackaMu f = 0,5m ¢ okpyr-
JICHWeM IO CTaHRapTHOTO 3HaueHMst (cM. cIp. 63), Ifie m — MOLYNL 3alleTUICHMA.
PasMeph! ApyTiX OCHOBHBIX KOHCTPYKTHBHBIX SEMEHTOB!

S ~2m+0,056; 8 ~1,258, C=(1,2..1,3)8; ki ~0,15b; f = 0,8k

OcTanbHEle KOHCTPYKTUEHRE SIeMEHTH! YEPBAYHHX KONEC ClelyeT NPUHAMATD
TaKWMM Xe, KaK 19 IMIBIHIPUYeCKHX 3y6uaThx Konee (eM. 5.1).
tipu cepuiinon npouseodcmse (ronoBol obnem Brinycka Gomee 100 miT.) aKo-
HOMMMECKH EWTO/[HES NIPUMEHATD HAIUIABAEHHBIA BEHeIl: CHIDKAIOTCS TpefoBaHns K
7
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TOYHOCTH O6PabOTKH CONPATACMBEX IOBEPXHOCTEH BEHIIA ¥ LIEHTPA, HE HyXHBI HPECCHI
B FX COefIMHeHUs, He TpeGyercd KpelUleHUe BHHTAMH.

UyTyHHEI! MM CTATEHOH LEHTp Harpetsii o 700...800°C, 3aknamumpaloT B Me-
FalMYeckylo gopMy, noforpesator e go 150...200°C y sammBaloT pacrAaBIeHHOMN
6ponsoii. ITpu ocTmanyy MeXIy UeHTPOM Y BEHLIOM BOSHUMKACT HATAT, BRISLIBACMETH
yeamkoi KHUAKOTO BeHla. Ha ofome ueHTpa mpexyc-
MaTpuBaor 6...8 yryGreHHil pasdHON (GOPMEL; Nocke HAIIABKY OBpPasyioTcsa Bhi-
CTYIiBL, KOTOpbIE ACIOIHUTENLEHO BOCIIPHHUMAIOT KaK OKPYXHYIO, TAK M OCEBYI0 CHUIBL

TomunHy Ham BCHIIA S =2m.

HapyxHy10 IOBSPXHOCTB LIEHTpa HOyMakoT Jbo o6paboToli pesarueM, JHGo npu
OTIHBKE B KOKHJIb.

Ha prc. 5.18 noxasaHi KOHCTPYKLIM YepBSUHBIX KOJICC, LEHTPh KOTOPKIX TIOJY-
YEeHBI 7] Borsytyio ' HeHTpa (pHc. 5.18, g, 6) nonyuator
i3 Ha M cTaHKe. P: MeXiIy ITHMA HBYMA BapHaHTamMu B hopMe
TIOTIEPEYHBIX T1A30B, KOTOPbe TIONYUaloT pannankHo nogayeii ppessl: g -— MUCKOBOH
(och ¢pesnt yAApHA OCH Koneca); 6 ~— IWDTHApHYec-
Kol (och Bpamenns ¢pespl NapajienbHa OCH BpallieHus! Kosieca). PasMeps! masop:
b =(0,3...0,5)b; £ =(0,3...0,95. Tlo WMHOCTH % TP 1 oba BapHaHTa
parouennsl. Flo pyc. 5.18, ¢ yry6reHus Ha oGolle LEHTPa BHCHEPIMBAIOT.

%




Ha pic. 5.19 noxasaHb! KOHCTPYKIIH KOJEC, LIEHTPLI KOTOPLIX FIONYUCHE] OMmAEKOl
& Kokuab. MexaHideckyio oBpalioTKy HApYXHOH NOBEPXHOCTH He Tiposonar. Klepen
3aTMBROH OPOH30H IEHTpP OTUUIAIT OT XKMPOBBIX ¥ OKCHIHBIX MNEHOK XHMUYECKOH
obpaboTxoii. B BapuanTe 2 KOHCTPYKIINS KOKIUIA IIPOILIE, OF COCTOMT TOMEKO H3 JBYX
yactedi. B BapranTax 6 M & KOKHIL COCTOMT M3 OT/ENBHBIX CETMEHTOR, YHCIO KOTOPHIX
COOTBETCTBYET <MCHy NasoB. Takad CIOXHAY KOHCTPYKUUA KOKWIA oByciomieHa
HEODXOIMMOCTHIO HIBJIEYE 3aTOTOBKY TIOCKE SaTBEpAeBaHNs MoTania, Pasvepst b u
112308 XEHTPa HA3HA4AI0T TAKUMH Xe, Kak ¥ TpH 06paboTke pesaHyieM.

3y6ua "epBAHLIX Konee MMeloT BOTHYTYIO dopmy. Tlosromy onmumaisia dopua

T ¥ IIEHTPA, TIOBTC dbopMy 3y6LeB, Takasi, HAPEMEP, KAk

Ha puc. 5.18, 6, 6w Ha puic. 5.19, 6, 6. Ho Ha ripakTnKe B PABHOH CTENEHH NDUMEHSIOT
¥ OCTATBHBIC (HOPMEL.

Tlpn moboii Koudurypatmm 3y '0 BeHIla yio ofipaboTKy 1 Hape-
3aHUe 3}’65613 BBUIOJIHAIOT TIOCHE CDEIW[HBHM}I BEHI[A C LEHTPOM.
PasMepel ApYriX KOHCTDYKTHBHBIX 9JIEMEHTOB o OCTSIM,

MpPMBGICHHBIM B 5.1.

5.7. HEPBAKH

HepBsKY BHNONHAICT CTATLHEMH ¥ Yallle BCEro 3a0,1Ho ¢ sanoM. [eoMeTpirecxkue
pasMepbl YepBsKa, B TOM YMCAe JUIMHA b; HAPe3aHHOI 9acTu ¥ OPMEHTHPOBOYHOE
p Imexry: 13 PACYETOR H SCKH3HOTO HepTeka PeAyKTOpa.

Pasmepr!l BHICTYNAIOWEro W3 PEAYKTOPA KOHLIA BAJa-4YepBIKa COTIACYIOT € COOT-
BETCT Baja S1eKTp Mo TepHol MydThl. 3aTeM
ONpefeNAIoT AMAMCTp Bala B MecTe Pekc IO 3THM
BONpOCaM TIpYBEJeHB B 1. 3 u 10.

Ha puc. 5.20 npupeneHN BO3MOXHBIE KOHCTPYKLIMK uw:uuapuueacux uepaaKoe.
OmHuM M3 OCHOBHBIX T i, Tipen; K HIM,

BBHICOKOH JXeCTKOcTH Yepeska. C 3Tolt
LEJIBIO PACCTOSHIE MEXAY OTIOPaMHM cTapa- &) 20°  zp°
foTcd AenaTh KaK MOXHO MeHBIIM.

Hnametp Bai P! B =
HOH YACTH HAZHATAIOT TAKVM, uT00HI ofec- f 4l =
TIEWHTB 1O i BEIXOZL
HMHCTPYMEHTa NpH oﬁpaﬁorrxe BHUTKOB ¥ He-
0BXOMAMYIO BEMMMHY YIOPHOrOBaILICYHKA 3] 20°% Ti20°
ona nomuMnHuKa. Ha puc. 520, a, 6 E
InaMeTp Bala-YepBsaKa Nepeli HApe3aHHON
YacThIO YEOBNETROPACT YCIOBHIO CBOBOIHO- Er —
TO BHIXOAa WHCTPYMEHT2 HpH 0bpaboTke
BuTRoB. Ha puc. 5.20, @ BricoTa salieunka
TIpH  3TOM  JiocTaToMHa A ymopa
NOINNIHAKE, a TIo puc. 5.20, 6 — mana.
Tloaromy nns yTopa AOMIMITHAKA PeAyC—
MOTPCH CTICUHANBHEL 3aTLICY UK.

Ilpm manoM guameTpe  9epBIK B
TNPUXOAATCS BEMOTHATE Io puc. 5.20, 6. B 1
ITOM CIyYae YIOPHEIE ATUICTHKY B MECTaX
YCTAHOBKH TIONUIITHIKOB BHITIOMHAIOT Kak
1o prc. 5.20, 6, Tak u 1o puc. 5.20, 6.

0,8m

Puc. 520






Caasa 6
VCTAHOBKA KOJIEC HA BAJIAX

Tlpy ycTaHOBKe KOJlec Ha Banax HeoBxommMo ofecriewnTs HagexHoe GasnpobaHue
xoneca no Bany (oM. 1. 4), Hepesiady BPallAloMIEro MOMEHTA OT KoJieca K BAIY WIA
OT BANA K KOJeCy, pelliuTh BOTIPOCH, CBA3AHHHNE € OCOBHIM (HKCHpoBaHlieM KOJee Ha
Bajax, ¥ Npa OCTH TID JTPETh Per ©OCEBOTO
KOTEC.

6.1. COEIMHEHMA BAT — CTYIIIA

I A niep 0 MOMCHTa Yaille BCETo
p 0T " LITIOHKH.

TIpiaMaTHIeCcKye HINOHKA AMEIOT OIIEHOS 3 KOHIIBI CK]
(puc. 6.1, @) mm Toiockue (puc. 6.1, 6). CraRmapr NpeAycMaTpUBaeT JUIs KAaXJoro
Bajac TofepedHoro ceuerus nmoHky. [Tostomy npu
MPOEKTHEIX pacyeTax pasmepbl b 1 h GepyT 13 Tab1. 24.29 K OIPEAENAOT PACUCTHYIO
JUTHHY , LTIOHKH. JUwny { = I, + b LLTIOHKH CO CKPYIICHHBIMA MIH 1= [, c miockuMu
ToplaMy BHOMpAIOT 13 c’l‘aH)laeroro paza (1abn. 24.29). oy crynmm HAGHAYAIOT
Ha 8...10 MM Gosbitie [UIMHBI WNOHKY. EcM TIo pesyssTaTaM pacdera LITIOHOYHOTO
COeTHHEHMS no.rly‘ialm‘ IUTHRY cTyTE £, 2 1,5d, To BMECTo ITIOHOYHOTO 1ieNiecoot-

pastec e CC WK €« © HATATOM.
Ll]nouo'-moe D! BUY3T Tlpn

MOMEHTA €0 XapaK 'MECTHEIE Balla W CTYIHLbL,

470 T K Ha TI¢ 1 KOH-

TAKTA TIOCA/IOTHEIX IOBEPXHOCTe i Balla 1 CTYIHIIBY, A TAKXKE Ha PaGOMX T PaHAX LITIOHKH
¥ LUFIOHOMHEIX TIA30B, UTO, B CEOK OYCPC/lb, CHIDKACT YCTAIOCTHYIO HPOYHOCTL Bald.
Tosmomy i donxwcro Geime 02p Ero cnemyer
NIpHMeHSITE JIFELH B TOM CITydae, KOTAa Il 330aHHOTO MOMEHTA He yaaeTcs TIofobpath
TIOCAKY ¢ HATSHIOM M3-32 HEJIOCTATOMHOR NPOTHOCTH
MaTepHalia Koneca.

[Ipy nepenade BPAINAIOILETO MOMEHTA LLTIOHO-
HBIM COSMHEHMEM TIPUMEHCHHE TIOCATIOK KOTieca Ha
BaJl € 3a30POM HEAOMYCTHMO, & TIOCAIOK

Ho. Bcin B 3a30p,
70 TIPH BpALLEHWH Bala TIPONCKONUT OBKATHBaHMe
€O CKONBXEHHMEM TIOBEPXHOCTEH Basia ¥ OTBepCTUS
KoJeca, KOTOpOe TPHBOTMT K MX
TostoMy IIpH Niepeiade MOMEHT2 IINOHKOH Ha Ioca-
JIOUHEIX TIOBEPXHOCATX BATa M OTBEPCTUA KoJeca
CIeYeT CO3IaBATh HATAT, TApaH Hepack-
PLITHS CTBIKA.
flpy mepefiade  MOMEHTA  NITIOHOYHBIM
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‘COe/IHHEHHEM TIOCAIKE MOXHO TIPHHHMATE 110 CIEAYIOLIIM PEKOMEHIANAM (TIOCANKN
© GONBIUHM HATATOM — JUIA KOMEC PeBePCHEBHBIX NCpeaatd):

s konec ANCIHHPHYECKIX IPAMOIYOEX. Hi[pS (H1/r6)
Toxe u HIJY6 (HT/56)

» KOHMeCK . . . . . HI/56 (H1/6)

> KOPoBoK Mepenay . . . HI/KG (H7/m6)

Jlnsi KOpriycoB, He MMEIOWMMX IUIOCKOCTH pasbemMa YO OCSAM BajloB (HADpPHMED,
Kopnyca Kopobok nepefad), BrGop Nocalok kostec 0bycIoBIeH TeXHONOTHEN COOPKH.
COopKy NpOU3BOAAT BHYTPYU KOPNyca B CTeCHEHHBIX ycnopnsx. IlosToMy mns Kormec
KOpobOoK Nepefay NPUMEHSIOT NEPEXO~
HbIe TTOCA/IKI.

Tpy ycraHoBKe 3yGuaThiX KOXec Ha
Ballbl ¢ HATATOM OMeHb TPYAHO GhiBact
COBMCCTHTb ITIOHOYHEIL! 1123 Kofeca ¢o
umoHko# Baia. s obneryerys cGopku
PeKO pai
JIIOUMHA EFUITHAPHYCCKRI] yYacTOK Bala
cnoneM fionycka dl1 (puc. 6.2, a). Uror-
I3 BMCCTO HaNpPABNCHMS O LMJIMHA-
pUHecKoil  TIOBEPXHOCTH  KOHUeBOH
YHACTOK Bafla [Ie/aloT Ha KOHYC.

Prc. 62 C 370 X LEIBIO TaM, EIE 3TO BO3-

MOXHO, BHINYCKAIOT ITIOHKY 33 Hpefenst

netamn (puc. 6.2, 6). Tlpu TakoM ncnon-

HOHUH COXpaHsieTcs JUTUHA FOCANOYHOTo yYacTKa Bana. [TosToMy BapuaHT 110 puc. 6.2,

& NpeNOYTHTENbHEE, XOTA M CIOXHEE B M3TOTORICHHH, TaK KAK HA CONPAMCHHOR
IeTANY HeOGXOMMMO BHINIONHATD 123 JUIA BRICTYTIAIONIEr0 KOHIA IITIOHKH.

B xaxaom 3 MBYX paccMOTPEHHMX BapHAHTOB BHAYANE TIYTEM CBOGOIHOTO TI0BO-
POTA KOTECH OTHOCHTEINLHO Balla COBMEIHAIOT LITIOHOYHDBIH MNa3 KONeca O IITIOHKOH,
2 32TeM HAMPeCCOBRBAIOT KOeCco Ha Ball.

TNocagoynkie MOBepXHOCTH mof 3yGuaThie M YepBaYHbe KONeca Yallle BCelo
wmdytor. Tloatomy nepe YIOPHEIMIE 3aILIEYHKAMM XKeAaTe bHO Ha Baly BHIIOTHATH
KaHABKY Jiifl BEiX0na IUTHMGoBATEHOT0 KpyTa. Popma K pasMepk KaHABOK NPHBCICHBI
B 10.1.

TMocanxku mmnonox periamMenTrpobadsl [OCT 23360—78 juts ipusMaTHYeckuX, 1
TOCT 24071—80 mrs cerMeHTHBIX wnoHoK. 1LMpuHy npusMarnyeckon ¥ TONILAHY
CETMCHTHOM LLTIOHOK Bb] Tio H9. P T TonA
JIOTTYCKOB Pa3MepoB:

9

B.HUrE

Winpwia nasa Baa A1 T wnowkn . P9
inpusa Taza Bana wia amowk . ... N9
WHpHHEA WITOHOTHOTO 11a33 OTBEPCTHA: . . . . -
oK 58
npu P9
rpy ma Do
I JUTSL HETIOOBIDKHOTO COEIMHEHMS C BAIOM,

TOMBKAHONO §63 HArPY3KH M TIOBMKHOTO NOJ Harpyskoi. Hanbonee pacripocTpaHeHs
o no TOCT 1139—80 (7abn. 24.31) c
8




Puc. 6.4

LIEHTPUPOBAHVEM [0 HapyxHoMy muametpy D (puc. 6.3, a) Wi ¢ LeHTpHpOBaHEEM 110
BHYTPCHHEMY JiMameTpy d (puc. 6.3,

CraHpapr npx TLL ¢ Tpex cepHii: JIETKOM, cpeHeil
v Taxenoil. [l OFHOTO ¥ TOTo Xe [uaMeTpa d ¢ TIepeXooM OT NETKol K cpeliHel K
TsKenol cepHsM BO3pacTaer Anametp D M yBeanmumpaeTcsi HUCIO 3y6beB, NOSTOMY
COCTMHEHNA CpeAHeli ¥ TAXENON cephit OTANYACT TIOBLILICHHAS HATPY304HAS CIOCO6-
HOCTb.

Bce Gonee LIMPOKOS HAXORAT THBIE 1L
10 FOCT 6033—80 (tabn. 24.32), KoTopble TEXHONOTHYHE! 1 06137a10T 0716€ BHICOKOH
Harpy3ouHOi criocob¥ocThio. LIeHTpHPOBaHKE B COSIMHEHMAX C 3BOJbBCHTHBIM
nipodEeM BHTIONHSIOT, KAK NPABANO. O GOKOBBIM NOBEPXHOCTAM 3yGren (prc. 6.4,
a), pexe MO HapyxHoMy anamerpy D (puc. 6.4, 6). 3a HOMMHANLHHH IMaMeTp

cc 0T €70 HADY uaverp D, B 3aBHCHMOCTH OT KOTOPOTO B
HA3HAYAI0T >

OTRa3k! MTALEBBIX COSIMHEHWH 06YCIOBICHbI NOBPEX/ICHUEM PabOdHX [IOBepX-
HOCTel: CMATHEM, Has HeobxommMoii patio-

TOCTOCOBHOCTH BHIONMHAOT FPOBEpOSHLIA pacver [7, 8, 12].
Luueptle COSAMHEHAS ABIAKICA OCHOBHBIM BHAOM COSMMHEHMI MOXBHXHBIX
BIIONH Baja, 2 TAKXe HeTIOBIXHEIX 3yGuaThiX Koliec Kopobok nepenad.
9



Tlocamm anemeHTOB per: YBAHEL

B
KYPCOBOM YIPOEKTE CIEAyeT PHMEHSTE HIOCAIKY TPAMOBOMHEIX LUTMHEB TIO Taby. 6.1
M 3BONBBEHTHEX 110 Ta6i1. 6.2.

Taénupa 61

Teimpuponamie m0 | Coommente Tepenasa Tocamn
‘mosoprtocTn -
Henomioxios | Hepenepounrian HT/j6 /5T
5 HIfr$ BT
Homssxtos Hepenepcunnan HfT /et
HJHT /r7
a Tlomioxios Hepenepcunriaz HIlfT DR
Penepeunnan HIfHT i !
Ta6nuna 62
Hewprposamienio | Cospmenne Tepensa Towzm
e
‘Henoggiokroe Heperepcrmrasn HIfis
Penepeusnas HI/n6
D Tlomsmemoe T — H/ss AL
PepepcHBHas HI/H6
Henomuxeoe | Hepesepoiad TH/n
78 D..HI6/H2
x M mpme
Topprxoe Hepepepcusnas SHf8f
Pesepounman 9H/%

Hpuvep 1. O s c no Mamerpy,
oM 3yGten 7=8, =62 D= 68 o, tupyzofi b= 12 wod,
OCATKAMH 110 HAYXHOMY Haverpy HT/js 6 1 = pimeny bDOGHT: A

D8 x62x 6BHI/i:6x1209/j7 TOCT 1139—30. i

OBosHAeKHe B STOM CoeAUHEHUT:

omeporma » rymate — D — 8x 62% 68H7x 12D3 FOCT 1139—80, |

— D — 8x62 X686 %1247 TOCT 1139—80.
umep 2. Of ip: c oo TEAMETDY,
SHCTOM 3ybbes 7= 8, d=62m D= 68 v, WHpHHOlt b= 12 Mo,

ToeTea Vit o s roe e aserys HO/1 & nl gkt b0/ 5
d—8 X 62HT/f7 x 68 x 12D9/f 8 TOCT 113980,

‘OGosHaveHHe B STOM COBIHHEHWR:

mepcm B crymae — d—8x 62H7 x 68 x 1209 TOCT 1139—80,
— d—Bx62/H68x12/8 FOCT 1139—80.

Hpumep 3. OGosHAEHPE SBOITEBEHTHOTO COSIMHEHMSA HOMUHaNbHOTe pasMepa D= 60 MM, m=2 MM
© DeHTPYPOBAHFEM 110 GOKOBMM CTOPOHaM 3yGheB OPH Nocaike SH/9g

602 x9H/9g FOCT 6033—80.
OBosHiatetie B STOM CORTRHERHH:

OTBepeTHA B cTyTIIe — 60 % 2 x 9H TOCT 6033—80,
Baja — 60 x 2x9¢ FOCT 6033—80.

Yipamep 4. pasmepa D=60 MM, m=2MM
c uempupoxa.ﬂmu TIO HapyXHOMy AHaMeTDy W ITOCATKOH 110 JMaMeTpy LieHTpHpoBanys H,
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60x H1/g6x2 FOCT 6033-—80.
OGOIHATeHNE B 3TOM COSIHHCHHM:
areepetHs B crymmme — 60—HIx2 TOCT 6033—80, W
Bala —60xgx2 TOCT 6033—380.

Coenanenas ¢ HATAIOM B NOCHGAHee BpeMs Bee yallle
NPYMEHSIOT A TIEpSAaty MOMEHTa ¢ Konleca Ha Bl Ylpn B
FIOCAKKAX C HATATOM JSHCTBYIOT HaNpsiXeHHUs], Pacrpeienen-
HBIE FIO v oy it cxeme, IOKa-

3aHHON Ha puc. 6.5. Je#icTeyiolye cO CTOPOHE Kojeca Ha
Ball OKPYXHas W CHIBL

JieTCHUE HATPMXeHMIL B LUTHHAPHTeCKMX KOCO3yObIX,
‘KOHMYECKUX 3yGHaTEIX 1 9ep! Tepenayax Prc. 65
pall — CTYNHLA HATPYXCeHb, KPOME TOTO0, M3rHbaroLIiM Mo-
MEHTOM OT OCEBOJ CHIIBI B JalICTUICHMM. DTOT MOMEHT TaKKe BBISHIBAST Tlepepacipe-
TleTieHHe HATIPSDREHM. TaKoro mep Ha TopHe AeTand
HATIDSDKSHUA B COBIMHEHUH Bl — CTyNMIA MOTYT OKAa3aThesl paBHbIMU Hymo. Toraa
npOU3OIIeT TAK HASKIBAEMOE PACK PHITHE CTHIKa, YTo HeztonyeTwvo. [ocajka ¢ HatArom
DOIDKHa BhITh BLIOPaHA U3 Yo 10612 HEPACKPHINUR CIbKA.

Bakl BpAINAKTCA OTHOCHTETBHO ASHCTBYIONIMX Ha HuX Harpysok. INosromy B
06Ol TOUKe TIOBSPXHOCTH KOHTAKTA 32 KaXIh o0OpoT Bala HATIPAXCHUA
IMKIAYeCKY U3MEHAIOTCA B HeKOTOphIX nipenenax. Iuknideckoe M3MEHERNE Hanpa-

KeHUI TIPUBOIUT K SIBNEHUIO YCTATOCTH IIC CTOSB na peranei, K
MMKPOCKONEKEHIO HOCAIOTHBIX. HOBEPXHDCTSﬂ M, KaK CJICJICTBAC, KMX
K TaK i KOHTAKTHOH KC Hamsr B B 9TOM Cliydae

MpPOTPEeCCHBHO YMEHBINASTCS M HACTYIIAET MOMEHT, KOMIAa KOJNEcO NpOBEPHETCH
OTHOCHUTSALHO Bala.

Jlnst npenoTBpallieHus KOHTAaKTHOM KOPPOSHY MM AN YMEHBIISHHS €6 BIHAHAL
B COBJJHHEHMAX C HATATOM CAETYET C 3ana
K, KOTOpBIi NPHHMMAIOT:

— A Kolec BHXOMHEIX BaioB PEIVKTODOB, Ha KORAX
KOTODHR YCTAHORICHEE

MyDT4 CORTMHUTENEHAL. - - o —aees K=3
SBEAIOUKA MEMTHOM TEPERasH . . - . k=35
WKHB PEMEHHOH Tepefiad . . . - K=4

— JUIA KoTlec NPOMEXYTOTHHIX BAIOB PEAYKIOPOB.

Hoxbop nocankm ¢ Harsrom. McxoaHBie HOaHHBIG: T — ppainatonmi
MOMeHT Ha Konece, H - M; d — famMeTp coemMHeHNs, MM; di — JIMaMeTp CTBEPCTHA
1MYCTOTENOrO Baa, MM; d; — YCIOBHBLA HADYXHEXH JMAMETP BTYIKH (CTYIHIT Kolicca,
BHeILUHMH IMaMeTp Gamiaka M Op.), MM; / — AmiHa CONPAXCHHUA, MM; Marepuaihl

IeTanei u )7

Tloabop nocafoK NPoU3BOIAT B CIEHYIOLIEM TIOpSIKe.

1. Cpednee xormarmmoe daanenue (MITa)

p=2 + 1CKT/@=3H,

e K —Kc T 3ariaca
Qcenyio cuny F,, DelCTBYIONYIO B 3allETUICHMH, B pacyeT HE NPUHKMAIOT: Kak
Tocne: cun Fiu F,x inaMeTpy dCOeIMHEHNS, BIMAHIS

OCERO CHIIBI OKAIHIBACTCA HESHAYUTENLHEIM (C YSeTOM CHIIh £, AaBIeHHE YBeIMTHBa-
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€Tcq I WWIMHAPWYECKIX ¥ 4epBAYHbX Konec B 1,005 pasa, a nas KOHHYeCKHX KONEC q
€ KpPYroBeIM 3y6om B 1,02 pasa).

S KOo3(drIUMEHT TpeHNs:
Matepuan FripH cSopxe
ABps; TIpeccoBaHHEM ‘HarpepoM |
crans — syt 0,08 0,14
crans —crais 0,08 0,14
CTans — Gpomsa (RaTyur) 0,05 0,07 |
9Ty — Gporaa (raTyHE) 0,05 0,07 |

2. Jledhopmanus demanei; (xm):

= 10pd(C/E; + C/By), |
e C;, €, — Ko3bOOUUMEHTS! KECTKOCTH:

G =+ @d/d/I1 - @/df] - py;
G =1+ (d/dYV/IL - (/D) + s,

E — mongyns YTPYTOCTH, MIla: 822 cmam —2,1 - 10°, eyna — 0,9 10> oncesn-
Hoif Gponze. — 0,8 - 10°, Gesoroammoil Gponsw w.namynu — 10%;
© ——xoa(bcbnunem Ilyaccona: das cmasu — 0,3, wyayna —0,25, Gponavi, namynu

3. Ik ua (M]Gvi) u=5 S(Ra, e Raz), rie Ray vt
Ray MECKHe OTK. Tipothu; Ra,
MEM GepyT uz qeprxe)xen neTaneil Win o -raﬁn 239

4, It (). Tpu no,uﬁope TIOCATKH
3y6HATHIX BeHIIOB qepmmm Konec, KOTophie Har npu paote Mep 5: )
OTHOCUTE/LHO BEICOKUX REMIICPATY D, VIHTHBAKT VpHBIE gedy TeHTpa
¥ BeHTa Kojieca, ocab/isioLue HaTaT,

= 10°}(8; - 200, (3 - 2094].
3nece fu b P 06 PaTypa COOTBETCTBEHHO 0boia LIEHTpa U
BeHIla Kolleca. 3naucHna KoapgulimeHToB o, 1/°C: drn emanu — 12 16°5; yyayua —
10-10°S; 6ponsss, aamynu — 19-10°°.
%, Muﬂwuanbuuu HamAz (MKM), HEOGXOIAMEIH JUIA TIepeaady BpAIUAIOIIET0 MOMEH-
Ta,

| Mo 28+ 0+ 8, ©.1)

6. Mc 7 (MKm), go ¥ TIPOYHOCTEIO OXBATHIBAIOILIEH AETATH
(cTymmibl, BeHIa 1 ap.), 1

I )inax < [B0uac + 22 62)

3nech [6lmex = [Plmad/p, MEM — npod-
HOCTEIO OXBATHIBAIONICH AeTaNH, THe [Dlme = 0,500[1—(d/db) 1, Ml'[a — MAKCUMGNE~
Hoe Oacaenue, [ONYCKAeMOE TPOYHOCTHIO OXBATHBAMLIEH HeTaM (Gy; — Tpeiel
TeKYIecT! MaTepHala OXBaThEaloMel Aetami, MITa).
7. Buiiop nocadxu. To 3HaYeHUAM [IV]min ¥ [ N] ey BuIEMpatoT ¥3 72611, 6.3 onny 13
6.2). ‘

XOCanoK, YAORIETBOPMIOLMX YeaorHaM (6.1) u (6.
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TaGnunga 63

FlirrepBamsl maameT- AN HATATOR N/ Noy WIOM FTA TIOCAR

B mig | ®s |\ bog g B E B BB
» [ Ed 56 ST B u8 ui X8 =% 2B
Co.30m040 | 7 | 15 | 13 [ 24 [ 25 ["29 32 | &2 ' 52 |8 | 120
36 44 59 53 61 58 83 78 108 140 175
Cz. 40 o 50 7 15 | 13 | 24 | 25 | 35 | 42 [ 52 | 69 [ 108 [ 152
36 % 5 3 61 & 58 B8 | i35 | 164 | 207
Cn.50mo65 | 9 | 18 | 18 | 30 | 12 1 45 | 55 [66 | s [ 140 | 13
44 53 72 65 74 78 119 108 134 | 204 258
Co65n080 | 9 1 20 [ 24 | 36 | 3 | 2 [ 7% [ 8 14|17 |20

44 55 78 71 80 &7 134 123 178 242 3
Ce.80u0100 | 10 | 24 | 20 | 44 [ 46 | 64 [ 86 | 99 | 140 | 20 | 297
51 65 9 &5 9% 105 162 149 216 | 2% 373
Cs. 100 o 120 16 27 37 52 54 2m 362

37 | 52| 54 77
51 | 68 | 101 | 93 | 104 | 108
Co. 12050140 | 12 | 32 | 43 [ 61 | 64 | o1 | 126 | 142 | 204 | 320 | 425
59 | 79 | i17 | §o% | i20 | 138 | 274 | 193 | 292 | @10 | 514
Co140m0160 [ 12 | 3¢ [ 51 | 60 | 72 [ 103 { 155 | 1;n | 236 | 3m0
59 | B | 125 | 136 | 128 | T50 | 243 | 227 | 324 | 360" | 579
Co.160m0180 | 12 | 37 | 59 [ 77 | 8o [ 115 | 166 | 182 | 266 | 420 | ss5
55 84 | 133 | 124 | i36 | 162 | 254 | 738 | 354 | 510 | 644

Cs 18050200 | 14 | 41 | 66 | 86 | 8 | 130 | 185 | 203 | 299 | 469 | 619
i52 | w0 | i55 | 184 | 287 | 269 | 01 | 571 | 71
Co.20070225 | 14 | a4 | 74 | 94 | 97 | fa4 | 207 | 225 | 334 | 524 | 689
65 | 98 | 160 | 148 | 163 | 198 | 309 | 291 | 336 | €26 | 1
Co.22500250 | 14 | 47 | 84 | 104 | 207 | 160 | 233 | 251 | 374 | 589 | 769
69 | 01 | i70 | 155 | 173 | 714 | 335 | 317 | 476 | €91 | 871

06 | 13 | m 362
182 169 248 348 438

Cp 25070280 | 15 | 33 | 95 | 117 | 121 | 177 | 258 | 278 | 418 | 653 | 863
77 | 135 | 191 | 179 | 95 | 139 | 372 | 3% | 332 | Fe7 | 977
C.280m0315 | 15 | &7 [ 107 | 129 | 133 733

371107 | 129 | 133 | 199 | 293 | 313 | 468 943
77 | 119 | 203 | L | 207 | 261 | 407 | 387 | 582 | 847 | 1057

Tlpuponumele B Ta61. 6.3 010 Npin 1 0 Noyax
BEPOATHOCTHBIX HATSIOB MONCYATAHEI MO (hopMynaM, YIUTHBAIOLIM PacCeMBAHHE
PasMepoB Bajla  OTBEPCTHUA M, KaK CIEACTBHe, PacCceMBAHUC HATATA.

. Hns TIoCAUKH cuy OBKH M Py
HarpeBa geTanm.
Cuna sanpeccooxu, H

Fy = ndlpan,

T0E Proay = (Nogax—1p/8, M2 — nasncrme oT Hatsra Ny, BrOpaHHoi nocame; f —
KOoxpMIMEHT cUeTenust (XPeHUs) TPH NpeccOBaHMM:

Marepuan naps 5
CIRIE — CTANE o et e m i 2 0,20
CTANb — YYTYH = 0,14

etans — 6ponza, naTyHL
SYIYH — GpORSa, NATYID . .

T Hazpesd i Qemanu, °C

1= 20° + (N + Zg)/(10°xy),
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a) nL

6) 16°42'

sl =] =] 4]
Puc. 6.6
I1e Z5 — 3230, MKM JUI YROGCTBA CHOPKM NPUHMMAIOT B 3aBMCHMOCTH OT JIAAMETPa
d Bana:
MM ... €5, 30 70 80 ©8.8070180  oB. 180 10 400
Zogy MEKM. . ... 10 15 20

Temlepm'ypa Harpesa HODKHA GBITh TAKOI, YT06b! He TIPOUCXOIWIO CTPYKTYDHBIX
VisMeHeHwui B Matepuane. Jaa cmamn [f] = 230—240"C daa Gponze: [1f] = 150—200°C.
@, @

e

TPUMEHAIOT U1 YCTAHOBKY Ha Bajiax Aetaneil TUIia 3yGYaThIX KOJec, MIKUBOB, FBe3-
DoYeK, noayMydT.

Coe/HEHN!S TIEPEAIOT MOMEHTH! ¥l OCEBBIE CMITHI 33 CYeT HCTIONBIOBAHEA CHI
TPEeHNs HA MOBEPXHOCTAX KOHTAKTA Bajia 1 CIYMIIb C TPYXMHHEIMA KOTbUaMHu (prc.
6.6). Kombua msrotoBigioT M3 npyxumuod cram (35IC, 60C2A u np.). Hlpn
SaTATHBAHUHM rakiky Ha Bany (pyc. 6.6, ) wiv BuHTa B cTyrme (puc. 6.6, 6) IpYxXiHHbe
KOTblLiA HABMIAKT OHO Ha Apyroe. HapyxHele KOJBUA IPH 3TOM PACTATHBAIOT M
FUIOTHO TIPIDKMMAIOT K CTYIINLIE, & BHYTPCHHEE KOMbA CXUMAIOT M IUIOTHO TIPUAUMAIOT
K Bajy-

Cc HOIIYCKAT Ha ean 6 nipboM YenosoM U OCesom
noaoxceruax, obeciedWBaloT Jerkylo cBopky, pasbopky, xopoilice GasupopaHMe W
TepMeTHYHOCTD, He OCNabiLAIOT CeCHIE Bajla T1a3aMy WY MPOTOYKAMU

Heobxomumyio mis cOOpKil CHIY 3aTsDKKH KOMIUIEKTa Konell BENHCIAIOT Io
COOTHOIEHUIO

Foar = Fani + Fan,

&

e B —cuna, st KOneIl NpH BRIGOPKe Nocanoy~
HEIX 3230p0B; Km0 — cHNa, Heoﬁ)ummazm A CO3NaHMsl TIOCAZOTHOTO JARIEHNS Ha
Bany, pasHoro 100 MIla.

B 1abn. 6.4 npuBeseHs! paiMephl KOEL, 3HaYeHUA OCeBBIX CHJ 3aTKKU Foay B
F.ur, NEPSIaBacMbIX BPAILAIOLIMK MOMEHTOB 7' M OceBbIX cvn F; Npu SaBICHHN B
KkoHTakTe p = 100 MITa. ITpu p = 200 M]'[a:«ﬂa'iem Tn F, ynpavmator, mipn p = 50 MIla
— YMEHBIIAIOT B HBa pasa. OCTH OT TIPOTHOCTH M
CONPOTMBIEHUS 3a8[aFHHI0 mmaxmpymumx nonep:u-xocwen. Npveegennbie B Ta6m.
6.4 3nasienns T'u F, coOTBETCTBYIOT KOM]UIMEHTY CleTUIeHNs (TPEHHA) Ha COTIpA-
TaeMblX NoBepXHOCTAX = 0,12,

Ilpy ycTaBOBKe HECKONBKUX KOMIUICKTOE KOTEL] CIEAYeT YIHTBIBATE, YTO MOMEHT
WM OceBasi CIUIA, NepeiaBaeMble BTODHIM KOMIVIEKTOM, COCTARISTIOT MpyyepHo 0,5,
TpeThM —— 0,25 B yerBeprsM — 0,125 0T Ho! v BTAbIL
64.
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Ta6amua 64

40 D L AT Fantll | Fppwll | TH-u o
30ET 357 63 53 8,50 27,0 %0 6,0
3267 3677 63 53 7,85 288 102 64
3557 a7 70 60 10,10 356 138 79
3657 a7 70 60 11,60 36,6 147 82
38E7 a4g7 70 60 11,00 387 163 86
40E8 45e8 80 66 13,80 450 199 9,95
258 48e8 80 66 15,60 470 29 104
45E8 5268 10,0 8,6 2820 650 28 14,6
a8ER S55e8 100 86 24,60 700 373 156
S0EB 57e8 100 86 23,50 73,0 405 162
SSER 62e8 10,0 86 21,80 80,0 450 178
S6EB 64e8 12,0 10,4 2940 99,0 615 220
608 68e8 120 10,4 2740 106,0 705 23,5
63EB T1e8 120 104 26,30 11,0 780 2438
65E8 73e8 120 10,4 25,40 1150 830 256
T0E8 79e8 140 122 31,00 1450 1120 32,0

Ilons AOMYCKOB MOCANOYHBIX NOBEPXHOCTEH:

Bana Orpeperna
D). ... <38 1 H7
D). . .. 240 L m

Tipumep. TMosoGpath NapaMeTphl COBNMMEHMUA KOHHYSCKUMH KONBLAMH BIA Mepelayy BpaldaloIiero
MoMera 7 “Mc IpAMOIYBOro 3yGUATOTo Kolleca Ha Bak IHAMETpOM S0 MM.

Pewenue. Via Ta61, 6.4 CREIVeT, STO OJMH KOMILIEKT KOMIEIL C IIMAMETPOM d = S0 MM MOXET NEpEliaTh
‘Epaniasonmmit noMesT 405 H - . BTOpOH KOMIUIEKT, YCTAHORGHHbH PAIOM ¢ NePERM, TIPERaeT IOIOBREY
warpyskit — 202,5 H+ M, Tpemii — 101,25 Hem. Tawin 06pasoM, TpM KOMIVICKTa KOJICI OOECNeHRAIOT
Tepenaty BPALIAOLLIET MoMeHTa: 405 + 202,5 + 101,25 = 708,75 H* M, 4T0 TapaHTHPYeT TIoPelaTy SATAH-
HOTO M0 YCTOBHIO BPALIIGIONIeT0 MOMEHTA.

CitNia 3aTKKR He SABHCHT OT WHC/A KOMATEKTOB | JUIR fdaMeTpa SO M (1abi. 6.4) coctanisier

Py = Fem + Foay = 23,5+ 73=96,5 kH.

6.2. OCHOBHBIE CTTOCOBBI OCEBOTO ®MKCHPOBAHHUA KOJEC

Ipy nepepade BPALIAIOIETD MOMEHTA COSIMHEHHCM C HATATOM KOJECO YcTa-
HABJMBAIOT HA rankoM Bany (puc. 6.7, &), ocepylo (HKcaUmio B 3TOM Clydae
©ofece MBAIOT CUAMIL IRPEHIUA.

OueHE 9aCTO B ¢ ©OCeBoro KoJleca Ha Baly H3TGTORISTIOT
3amieduK. BTO YOPOllaeT YeTaHOBKY Koneca Ha Ba — IpH cGopKe Kofeco JIOBOAST
O YTIOpa B Topel sarteduxa. Klpy Kopotkux (I;/d < 0,7) cTynuiax Topell 3a5ieyiKa
olpefie/fieT He TOMBKO TONOXCHHE KOJECa, HO M TOYHOCTh €ro pacrioiOXeHHs
OTHOCUTEIBHO Bana. JTo3ToMy M TpeGOBaHHS K TOYHOCTH MSTOTOBNEHNS 3aIIEYHKa B

3ITOM Cl1y4ae 3HaUMTeNLHO Bbiue. TIpa 0 MOMEHTA CC
© HaTsroM 3 KOpOTKOM cTymuiie YIIOpHOTO Ha Bany
(puc. 6.7, 6).

B pane cnydaer Koleca YCTaHaBIMBAIOT Ha Bal ¢ HeGOIBIMM HATATOM WM 0O
TiepexofHbIM NocaiKkaM. B aToM ciydae Koneca UKCHPYIOT HA Bally TaK, KAK TIOKA3AHO
Ha puc. 6.8.
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9 Ha puc. 6.8, @ nokasana ocepas ¢ukcanms
KOJeca yCTAHOBOIHLIM BMHTOM € LIVUIHHIPH-
YECKHM HIH KOHMYEeCKHM 'KOHLIOM, BXOASILIHM
B LNIHHIpHYECKOES OTBEPCTHE B INNOHKE.
Ilnonka nom¥Ha 6bLITH TOYHO NPHTHAHA MO
JUIMHE MMa3a. YCTaHOBOTHEI BUHT He clGAyeT
3aBMHYHMBATL A0 ‘ynopa. CTOﬂop}]T BHHT OT Ca-~
M i: Ha
'Y CTYTTHLB! TIPO T Y3KYIO Ka-
HABKY, HUTAL YFHOTO BUHTA CO)
€ HanpasleHWeM KaHABKW, 3aT¢M B KaHABKY
3aK T KONBHO, BHHT.

B paic cyuaes, HanpuMep, KOTIa IUMPHHA WITOHKH HEJOCTATOUHA, a TakKe FIPH
YCTAHOBKE KoJleCa Ha LUIMLICBRIA Y4acTOK Bajla IMIMHAPHYECKOE MHE30 IS YCTAHO-
'BOYHOIO BUHTA BHINONHAKIOT HENOCPEICTBEHHO Ha Bajy.

Ilpy Quxcamym Koeca 1o Bapuanty puc. 6.8, g 3anneunk Ha Bally BHIMOTHSIOT
TaK, 9TOObl OCeBas cuia, HeliCTBYIOMIAs €O CTOPOHM KoJjeca, ObLIa HanpapleHa Ha
samesk. [lpu oTcyTeTRIY OceBoll CHUTH YNOp B 3aTIGHNK B 9T0M BapHaHTe Heobs-
33TeNEH M Bal MOXeT OBITh BRIOTOJTHEH TNAIKUM.

Ocepas ¢ Konvyom 1 Ha pHc. 6.8, 6 Urobu

MOOT

Puc. 6.7

L] 8 12 4
[ ] A
——— -
3
C21
Prc. 6.8
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Puc. 6.9

3aKPETMTh KOJIeco Ha Baiy Gea OCeBOro 3a3opa, MeXy MPYXHHHEIM KOAEIOM B

crvnveii cTapsT KommercatopHoe Konblo K. Ilpu cBopke Xoneco MOMKHMMAIT K

3ATUIEYHKY Bana. YCTaHaBiMBaloT B KRHABKY Ha Bany IpyXiHHoe Koasno. Mamepsior

paccTosiHue MeXIOy TOpUAMH CTYTIMIE ¥ NpyXuHHOTO Konbha. Kloa ator pasMep
YT K K ypHoOE KoBLO K.

Ha puc. 6.8, e Koneco GUKCUPYIOT naankoii way waiiboif I, BXonameii B mas,
EBHITONHEHHHIT B 1moRKe. Th1aHKy Kperist BUHTOM 2K TOpIy Kolleca. LIINoHKa B 3T0M
CIIy4ac NOJXHA GEITH TOYHO YIPUTHAHA TIO JUTHHE TA3a.

B papuanTe, noKasaHHOM Ha puc. 6.8, 2, oceBoe ¢ ip Xorneca

Y
TBISOT sana, U MOpUOM BHYMPERNEZ0 KOAbYa

JUiA TapaHTul KOHTAKTA TOPIOB BIYAKH ¥ Koneca TpeNyCMATPHBAIOT
3a30p C Mexgiy YCTYTIOM Bafia M TOpIIOM CTYIHMIE KONeca.

Ha puc. 6.9, g, 6 oceBoe Koneca ¢ dayx.

I, 3ax B KOJ 0 BRITOUKY Balla. JIONyKONEIA YACPXHMBAIOT

OT BbINRNAHKA NPYXMHHEM KobuioM 2 (4) #m BuHTaMH (6). Heobxomumo yuuTsiBaTh,
YTO BHITOYKA BaTa ¥ KOHUCHTPALMIO HATPSXKeHMHA.

Tostomy cniocobrl GukcHpoBaHEs 1o puc. 6.9, a, 6 NPUMEHSIOT NpPH JOCTATOTHOM
3anace CONPOTHRIEHMIO YCTAIOCTH Bajia.

Criocobs1 oceBoit ¢ KoJlec Ha y BalioB Ha
puc. 6.9, g, 2 Konleco ycraHawmBaioT A0 YNiopa B ¥opell KonbLia. Ifepen apyriM TopuoM
Kojieca Ha Baly KaHapka. B oGonx p ¢

Koleca oBecneuMBalOT usuyéasim Koabyos 1. BT0 KONBUO HAREBAIOT Ha Ball ¥ IOBOAAT
70 yTopa B Topell CTYIHI Kofeca. 3aTeM NOBOPaYMBAKT B KAHABKE Ha TIONOBUHY
YIZIOBOTO HIAra AL H 3aKPelUISIoT BUHTOM Ha CTYIHLE KONECa (&) KM yCTAHOBOYERM
BUHTOM € LIWIMHAPHYECKUM KOHLIOM Ha Baiy (2).
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Puc. 6.10

Ci Ha sanax. Ecau Ha Bany He yae1cs co3nath
3arIeYuK }Iy)lG-lOﬁ BCIMYMHB], TO MOXHO YCTAHOBHTE JIOTIONHUTEIBHOE KONLLIO (pHC.
6.10, ). Minoraa Bakl 1o pasHbM NPUHHHAM AENAI0T IanKuM, 6e3 yerynios. Torna
JUT5 YTIOpa KONEC CO3AAI0T HCK] SATUIEYHKH, Ha puc. 6.10, 6...7¢.
VIOpHEM 3aTUIeSHIKOM MOXET CIIyXUTh, HAPHUMep, OPYXUHHOE Komblio {puc. 6.10, 6).
Jnay TiC TH KOHTAKTA B BapyakiTe 1o puc. 6.10, e nepe npyXuHHBM
KONBUOM NocTaBneHo Konsuo 1. B npyrnx Ha 3ToM KOHCT-
PDYKUMSIX YIOPHHI SaIUIEIUK CO3NAH 0GVMA NOAYICOTbYAMY, SATOXKEHHBIME B KAHABKY
saja. OT BHNATAHHA NONYKONBIIA YIEP>KMBAIOT TIOBEPXHOCTHLIO OTBEPCTHS Koneca (),
TIOBEPXHOCTBIO BHITOYKM B OTBEPCTHH Kolkca (0), MOBSPXHOCTBIO OTBEpCTUA BIVAKU
(€), IPYXHHABIM KONBLOM (34).

Henocratkom cnocobos — KOHIIeHT-
PaTOpa HAIPSKEHHH, CHIDKAIONEro CONPOTHRIACHHE YeTanocTh Bana. FloaroMy cedeHue
BaNa MO XaHABKe JOJDKHO GBITh HPOBEPEeHO PacyeToM.

Hys#o mMeTs B BULY, 410 Npd ,/d < 0,7 MCKyCCTREHHRIE 3aIUICHMKN CHEDKAIOT
TOYHOCTB GaEMPOBQI-Hdﬂ KoJec.

O 5

BaJIax, He Criocobe1 oceBoro
Koree, Ha prcC. 6.8 ¥ 6.9, MOXHO HCTIONB30BAThL U Ha
BaJIax, He ¥MeloLMX 3aieurka. B xoncTpyximm nio puc. 6.11, @ xoneco yeTaHORICHO
Ha Baiy ¢ GomsumM HatsroM. B s1oM ciyyae ¢ KoJteca of curamu
mpeius Ha NIOBCPXHOCTH KonTakTa. ITo puc. 6.11, 6 puxcuponanye Koleca OCyInecTB-
JSTOT auRmoM, HeCKHii KOHeH BXOIUT B OTBEPCTHE
B LIMOHKe 3K Ha Bany. Ilpn duxcammm Koneca waiiboil, BXoAAIESH B TONepesHEIE
TIa3, BHIMOMHEHHE B LmoHKe (pHc. 6.11, 6), of Tb B

HIAHGH ¢ ITa30M TNOCAIKY € MHHUMATLHEM 3330POM. DT0 Xe TpeBGoBaHHe HEOBXOIMMO
BEINONMHATH NIPA PUKCAIHH KOEC 10 BapuaHTaM puc. 6.11, 2, 4. Io puc. 6.11, zxoneco
(PHKCHPYIOT Ha FNafKoM BaNy 0gyMs HOAYKOAbHamY, TIOCTABIICHHBIME B KAHABKY Baja
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- HIfis 6

=

M 3aKPEIUICHHBIMA BIHTAMM Ha CTymHie Koneca. Ha mumiieBoM yJacTRe Bala (pHC.
6.11, 0) xoneco PUKCHPYIOT tuniileabm KoAbKoM, KOTOPOS TIOCHE AOBEJEHNA IO yNopa
B TOpeil CTYNMLE! NOBOPAYMBAIOT B KAHABKe HA IOJNOBMHY YIIOBOIO iuara uumu. B
TAKOM TTONOXEHAH €0 M 3aKPeIVIAOT ONHIM KUTH JBYMd BUHTAMH Ha CTyILe Koleca.

Duxcuposanne rpymm Koxec. MHorna (Hampumep, B Kopobikax epenat) Ha Bany
YCTAHABNHMBAIOT HEeCKOIbKO 3yGUaThix Konec. OceBoe ¢pHKCHpOBaHVE IDPYINIH Kolec
GCYIHECTRIAIOT YIIOPOM KONEC ¥ PACHIOPHHIX BTYNOK € OHOM CTOPOHBI B SAILIEYMK
BaJa, a ¢ APYrod — B Topell KOMbIia MOJHNHIKa (puc. 6.12, g). 3asop CBLIICIHSIOT
s ofecrieyer)sl KOHTaKTa Topuo jetaneit. Ilo puc. 6.12, 6 rpymna Kojec
3apUKCHMPOBAHA MEXTY TOPLAMHA NIOAHBATHMKOB.

Ha prc. 6.13 mokasaHO ¢UKCHpOBAaHWe IDYIIH KOJNEC, YCTAHABNIMBACMBIX Ha
NUTHLCBOM y4acTke Bana. Jaa 7 i u

Puc. 6.11

Kaaec <

ocegoii cuab. TIpy 3TOM 0O lieH ENAMETpY Heob: TIOCAAKA ¢ HATATOM.
Ocepag cyNa 3aTSKKH ACUCTBYET CO CTOPOHB! Taifki Ha Bech KOMILIEKT Koflec Yepes
BTYIKH (pHc. 6.13, 6) v gYepes BHYTpeHHee KOAbHO MOMLURIHWKA M BTYIKH (puc.

6.13, 6).

Ha puc. 6.13, 6 KoMIUIEKT KOJieC YCTAHOBISH MeXAY ABYMA TApaMBi 3aKIANHBIX
ToayKoell, or YIOPHEIMA KOTbLAMK. Pesb-
Gogoe )¢ YCTPOHCTBO IIp T COBOH 1D BTYJIKY, HA HapyXHOK

YIOBEPXHOCTH KOTCPOH Hapesana pesbba. [1pH 3aBHHYMBAHMH TalKH COIAIOT OCEBYIO
PACIIOPHYIO CHNY HEODXOMMMOM BeIHTHHEL

Kpensieade xonec 5a koEmax panos. Ha KoHIlax Banop vallle BCEro 3aKpelUIgior
LUKWBEL, 3B€3A0YKH, coepuuTentHbie MydTel. Ho B psaae cayaaes 6pBaet HeobXoquMo
YCTaHARNMBATE Ha KOHIIAX BaJlOB 3yGuaThle WIH YepBsuHbie Kojieca. KoHim! Banos
BLITOJTHSAIOT IWIMHAPHECCKUMA H KOHHHECKUMH.

Hetam, y Ha EORIAX BANOB, NOIKIMAIOT OO
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Pic. 6.16

yIopa B 3ATUICYMK Bana eaiikoli (pac. 6.14, a), mopyoeoii waiiboti 1 OByMA GonTamu
(prc. 6.14, 6) wm eurmon opuTHHATHHOH GopMEI (prc. 6.14, 6).

Ha pany 6e3 3amuiesiKa MOXHO COJIATh YTOP ¢ HOMOIIBIO CIICIMATEHO 06paGo-
TAHHOH Tpu3MaTIecKoit (puc. 6.14, 2) i cermermHol (puc. 6.14, ) mmonku. Bo
BCEX MOKASAHHEX HA 3TOM PUCYHKe KOHCTPYKIMMAX BPauiaionyii MOMEHT ¢ Bajla Ha
KOJIeCo Tiep IO Ha puc. 6.15, g, 6 MOKasapo 3aKpen-
JleHNe [eTATH HA Bany ¢ TIOMOIIE0 KOMIUIEKTa KOHMYeckux Konelt (e. 6.1). Tlpn
TaKOM criocobe cEOPKY BOSMOXHO 3aKpellIeHye JeTATH Ha Baly 6 AioGom Yano60m
RORONHCEHUL.

Ha pic. 6.15, 6, 2110Ka3aHEI cHiocobk! 3aK peTuieHys Kolec 3a c4eT AedhopMHpOBaHTLA
Baa. JleTaTh yCTaHaBAMBAIOT Ha KOHEL] Bana KO yiopa B 3arieynk. [lpa saBuHBarm
KOHE4ECKOH TIPo6KH (pHc. 6.15, 6) 1M 3anpeccoBKe CHELMANLHOH IIPoGKA BOTBEPCTHE
(puc. 6.15, 2) Ba1 feopMUPYIOT, YBEIWIHBAS €T0 AHAMETP, 1 HAICKHO YACPXUBAIOT
JeTallb OT OCeBIX NepeMemieruii. B papuarTe mo puc. 6.15, & Konmdeckas npodka
MOXeT GHITb BHITIONHEHa Kak ¢ BHeuniuM (Bapuaut 1), Tax ¥ ¢ BHyrpexrmM (II)
IecTHTpaHHKKoM. B Bapuante 110 pHc. 6.15, 2 HeOGXOMMMO TIPelycCMOTPeTh BO3MOX-
HOCTL BEIIPECCOBKY TIPOGKH M3 BHYTPEHHeH HonocTy Bata. [ sroro B npobke MokeT
©BITH BhI ), pesbh OTBEpCTHE TIOM CHEMHMK.

Cnocobbl 3aKpeTLieHEs KoJec TIo puc. 6.15, 6, 2 MOXHO IpHMeHATS IIPH Nepejaye:
BpANIAOIIETC MOMEHTA KaK IIUTHIeBEM (BapranT 1), Tak M umonouHsM (BapHant 1I)
COSTMHEHHUAMA.

IMpy 3aKpeneHuM Kolec HA KOHHYECKHX KOHUAX BANOB [l COIAHNS HATATA
obsiaaTenen NOIKAM B OceBoM HampaBneHwy (puc. 6.16). B JierkOHarpyXeHHHIX

TESIX OCEBOe it 1 (puc. 6.16, a,
6), BTXENOHATPYKeHHBIX — zaiikamy 7(puc. 6.16, 6, 2) ¢ prKcalyed HX CTONOPHLIMU
walibavu 3.

Tlo puc. 6.16, a cronoproi waiifol 3 GuKcKpyIoT GonT 20THOCHTEMLHO TOPLIOBOH
1WafiBb1, KOTOPYIO B CBOIO O4epe/h (HKCHPYIOT OTHOCHTETLHO Bajia 1uTuchToM 4. OvgeHb
MafiexHOe KpETUIeHHe AEYMs BHHTAMM T0Ka3aHo Ha puc. 6.16, 6. BuHTHI CTomOpsT
TIPOBONIOKOH 5 WUIM TUIAHKOM 6.

Taiiky 710 pEc. 6.16, & OT CAMOOTBMHYHBAHHSI CTOTIOPAT MHOTONIAMIATOH 1maiiGoi
3. BuyTpeHHMii BHCTYH IIAit0hl BEOMAT B 1123 Bana, a OJUH K3 HapYXHREIX BRICTYIIOB-
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Pyic. 6.17

ManoK orTHbaloT B UM rajiku. B Baprarte mo puc. 6.16, 2 BHCTYIIN CTONOPHON
nedopMUpyeMOR 1AKGH 3arnbaioT B IMINOHOYHEI Na3 B CTYITHIE Y Ha TPaHb Faiiki.

KOJIec, Banos Wi ocelr. CBoGoaHO yera-
HOBJIEHHBIE KOJECa MOTYT BPAlUaThesl OTHOCHTENHO BANOB M Ocell B NOMIMITHAKAX
CKOZBXCHHA WK KayeHuA. Takue Koneca MOIYT GBITh PaclioIOXEHB! MEXTY OBOpaMH
BaJia WM KOHCONBHO.

Puc. 6.17 WLTOCTPUPYET PasiHHe €IocoGH OceBoro (PHKCHPOBaHHA KOec,
BPALAIOLIMKCA B Tpocreii cxema Ha pHC.
6.17, a. Tlpu odeHb ManoM 0T Konb1o I co urmidrom,

MPeMATCTBYIOIMM €T0 TpoRopoTy (pHe. 6. l7 6). Hepellko HONOTHHTEIBHO yCTa-
HABNTUBAIOT BTYJIKY 2 ¢ 6opTiKoM (puc. 6.17, e) WM ETYNKY 3 ¥ OHO WM [(Ba KOMbLA
4 KOTOpHIE TIOMKMMAIOT K 3allleynKy Bata win ocu (puc. 6.17, 2). Eciu koneca
PACTIONIOXEHB] Ha KOHIIE Baja, TO KONbIIO 4 3aMeHAI0T KOHIeBOH 1iaiitol 5, KoTopyio
KpensT K Toply Bana (puc. 6.17, 0) u T OT IIPOBOP mHdToM.

Pue. 6.18 wumocTpupyet cnocobs! oceBoro ¢ P Korec,

B nodumnnuxax kasenus. Hanbornee npocroe pelleHue nokasaHo Ha puc. 6.18, a.
Paccrosmue I MeXy NONUATHIKAMA OpeAeIseT KOHCTPYKIHS 3y69aToro Koneca M
KOMTIOHOBKA Ya7ia.

YacTo MpUMEHSIOT CXeMy OceBoro (ukchpoBaHud mo puc. 6.18, 8 Hepemko
TOLIMITHAKY COIUKAIOT, M TOTIa BMECTO IBYX NPYXHHHBIX KOJel] B OTBEpCTHe Kojleca
CTaBAT OHO KOALUO. BTOT €Nocob HeCKQNBKO XyXe MPebIIyINero, TaK Kak TpeGyer
BLINO/IHEHNA KAHABOK B OTBEPCTHM Kojieca. MOXHO ONHO W3 MPYXUHHEIX KOIELt
3AMEHHTE PACTIOPHBIM KoblioM 1 (puc. 6.18, &).

CxeMa oceporo ¢HKCHpPoBaHuA NO puc. 6.18, 2 TaKKe HaXoIMT ILMPOKOE
npeMenerye. Ha puc. 6.18, ¢ naHa Taxasg Xe cxema (PUKCHPOBAHHY, 9TO W Ha PHC.
6.18, 2, HO C 30IUICYMKOM B OTBEPCTHY KOMeca. [l IOMySeHUA MAHMMATEHOTO OCEBOTO

3230pa MEXIY M H TIp KOJLHAME CTABAT KOMIICHCATOPHEIS
xoubiia K.
Puc. 6.18, e wumoctpupyer ciocob oceBoro ¢ p KoJiee,
B MTOQIIbYATBIX p TIPH MAalThiX iaMeTpax KoJec,
Koreca, pacrionc € OfTHOI CTOPOHBI 3AIVICYHKOM

Bama, ¢ _qpyroﬁ — KOHLIEBOil 1aiiboi (pnc. 6. 18 m) win rajikoit Jng noayueHns
MUHUMAJIBHOTO OCEBOro 3a30pa MeXIY NOAUMITHHKOM H 1aliGoii cTapsaT KOJILIIO K,
KOTOpOS NOAGHPAlOT WiIN NOMIUTPOBLIBAIOT IO MECTY.
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Pure. 6.13

CamMoycTaHOBKa 3y6uaThiX Kollec, ofecriesnpaiolas Gojie¢ paBHOMEPHOE pactty
JieNicHVe HArpyské B 3allelUIeHIH, BO3MOXHA TIPH MX YCTAHOBKE Ha cepHyecK
TomuMTHEKAX (puc. 6.18, 3).

6.3. PEIYJIHPOBAHHUE OCEBOI'0Q NOJOXKEHNS KONEC

TIorpeLIHOCTH M3FOTORICHNS NETATIEH N0 OCEBBIM JIMHEMHBIM PasMepiM M 1orpel
HOCTH CBOPKY IPHBOIAT K HETOMHOMY OTHOCHTEILHONMY TIOJOKEHHIO KOJIeC B 3y6uar
a TaKKe Hep! 0TO KONeca H HepBsKa B UePBIIHAIX TIepeaadax.
B mmMIPHYECKUX NepefadaX PEAYKTOPOB JUIA KOMITEHCALMH HETOYHOC
94




OTHOCHTC/BHOTO  OCEBOrO  HOJOKCHMA
KosieC HIMPUHY OfHOTC M3 HUX ODBIMHO

z\\“ N

b
ena10T GoMblle IMpHHLY ppyroro. Yale / N N
5cero wicCTepHA BMeeT Gosiee BHICOKYIO %’k\\\\\\
MOBEPXHOCTHYIO TEEDAOCTh 3YOBEB W, ’ £ !
g1o6bl  H36eXaTh  HCPaBHOMEPHOro ’ 7]
M3HALMBAHAA  COMPAXEHHOIO Koleca, A
TUCCTEPHIO BBIMONHAIOT TAKOH 1L ‘

4TO OB4 NEPEKPHBACT ¢ OOCHX CTOPOH 3y6-
HaTbil BSHCLL Koneca, Puc 619

Tpebyemylo pa3HOCTb IIMPHMBI Luec-
ICPHI U KOJlec Hanbolice TOTHO ONPSAICAIOT IO PESYTETATAM PACHCTA COOTBETCTEY-
folueil pasMepHoR L. TIPHEMIKCHHEE SHAYCHMS! LUMPHHBI LUECTEPCH MOXHO
NPHHEAMATE 10 COOTHOLICHIAIO b/ by, Tie by 1 b, — coOTBETCTBCHHO MpHHA LECTEPHH
1 Kosieca.

B, MM L <30 30—50 50—80 80—100
bi/by. ... 1.08 1,07 1,06 1,05
C uemso yM OCEBBIX P4 (3ybuatHe Koneca B

4
HHX OOBIYHO Cff\KMCH.H) LIMPHHY LIECTEPHHA M KONECH JETAIT OMMHAKOBOIL.
B M <

y P wis
NEPEMIN ONMHAKOBOH HATPY3KH 1O TIOTOKAM OIHH M3 BAIOB (UKCHPYIOT B OCCBOM
HATNPABIICHUL, NPYTO# JIeAl0T IUIABAIOLIM. B 3T0M Ciiydac oceBoe nonoxeHie Kojec
perviHpyeTcs apToMarnyecku. B KadecTse «i TIPOMEXYTOYHLIE
Bilibl PeAYKTOPOB (pHcC. 6.19, 7.49): OHM He CBI3aHBI COCAMHHTCTLHNMHE Mydrramu ¢
B:IaMH IPYTHX Y3JIOB M MMEIOT OTHOCHTENBHO HeGonbluyio Maccy. Ecnmn B Kasectse
«TIIABAOLIETO> 110 KAKUM-TMGO NPHYAHAaM DOMKeH GHITh BHIGPAH OMMH M3 BAIOB C
BBIXOIHEIM KOHLOM, To BHGHPAOT GLICTPOXOTHEI Ban (B ¢ MeHblucii Maccol), a
COCAMHUTEAbHYI0 MYdTY BHIGHPAIOT C BHICOKO} OCeBOIt KOMOEHCHPYIOILeH criocob-
HOCTBIO (eM. puc. 12.4).

Ha puc. 6.20, @ — ¢ MOKa3aHbI BOIMOXHBIE CYYaH OTHOCHTENBHOTO TOIOKEHIS
KOHHHECKHX KOJ€C 1 IVIOCKOCTH, MPOXOJLilelt Yepe3 OcH BATOB, U COOTBETCTBYIOLIME
M IATHA KOHTAKTa Ha 3y6e Koneca. Ha coBMelueHKe BepliMH KOMycoB ro amym

7]

KOOPAHHATHLIM OCSIM, Ha e OC M Ha YTOI MeXIy OcaMu
RAJIOB TIp OTPEHBL toerocs (TOCT 1758—81), Ho,
KilK FiC onkT poekns, QakTHyecKas ONMOKa OTHOCHTENHHOrO

TIOROXKEHMHs] KOHHYECKUX KONEC OOBIMHO SHARYMTENBHO IIPEBOCKOMMT JIOIYCKASMYIO.
Tloaromy cosnadenue sepus kowycos obecnewusaron  PECYRUPOGAHUEM OCEE020 HOROHCCHUR
Koiec npu cbopre nep . Cr yKazaHoO OCeBOTO

KO7eC TIPH PeTYIHPOBIHAN.

=l é"é& -

SRR S

Puc. 6.20
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TMpaBUILHEIN KOHTAKT BUTKOB
NEePBAKA C 3yOLAMH 9ePBAIHONO KOJIECA
TIONYYAIOT, €CIM TOYHO BBUICPXKAHE!
MEXOCCBOE PACCTOAHNE B YTOI MEXIY
ocsAMy 4YepBfKa M Koneca, obec-
TEUMBAEMbIE TOYHOCTHIO W3FOTOB-
JNeHMs, a TaKkKe ecliH TOYHO
COBMEIIEHA CPeIHAA TLIOCKOCTh 3y6-
YaTOro BeHIia NepBAYHOTO Koleca ¢
Ochi0 UepBsika. Hopmbl T0MHOCTH Ha
TIEpeYNCICHHbBIe BHILIEC NApaMeTpsl

1
‘ ‘ | npusefichl B TOCT  3675—81.
DEONTR_nAOCKOCTD @axTHyeckoe CMellleHHe cpeaHei
IyBunmezn Derya wepbry- TUIOCKOCTH 3y6UaTOro BeHLia Yepesid-

HO20 KONELa
HOIO KOJIECa OTHOCHTE/bHO OCH Hep-
BKA SHAYMTENBHO IPEBOCXOMHT
Pric. 620 HonyckaeMylo penmduHy. [lostomy

HO20 ROAOHCERUR HEPEAUHOZ0 Koneca
O ocesoz0 Koaeca npu cbopxe. Ha puc. 6.21, a —
& TOKA3GHEL BO3MOXHEIE CyJad OTHOCHTETBHOTO PACTIONOXEHHS OCH HepBiKa M
CpeiHeM TIOCKOCTH 3y6YaToro BeHla YepBSYHOro koNeca M COOTBETCTEYIONee MM
PAcTIOJiOXeHHe NISTTHA KOHTAKTa Ha 3ybe Kojieca. CTPENKaMH YKasaHO HanpapleHHe
OCEBOTO NepeMellicHNs YePBITHOIO KONECa TIPH Pery/IHPOBaHHIH.

Tounocts H gep AP OCTHTAIOT OCEBbIM NepeMe-
B © 3aKpeTL Ha HeM AMH WITH OCeRBIM Konec
Yo BaTly.
4
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Prc. 6.23

Per, 0CeBBIM Baya. Ecin H OTIOPHI pasMe-
LeHbI B CTaKaHe, TO PETYIHPOBAHNE OCCBOIO NONOKEHHS BATA OCYMIECTRISIOT:

— TOCTAHOBKOH Mo (hriakel cTakaHa KOMITeHCATOPHBIX TONyKoNer| J TOMUIHOH
a =0,5 Tompme ¢anna (puc. 6.22, @, 6). Iocne ycTaHOBKY Balla B TOYHOE OCEBOE
nc " 3a30pa Mexuy ¢ CTaKaHa M KOPNYCOM TMOJNYKO/IbLA
1MGYIOT O paiMepy 3a30pa M BCTABNSIOT C JIBYX CTOPOH 0/ (IaHell CTaKaHa TAKUM
0BpazoM, HTOBE OTBEPCTHS B NONYKONBIAX COBMNATA ¢ PeSHGOBHIME OTBEPCTHAMU B
xopnyce. IToeae 3T0ro cTakaH OKOHUATENEHO KPENAT K KOPIYcy BUHTaMH. Crieluanb-
Has pa3bopKa KOMILIEKTa [UIs TIOCTAHOBKH KOMIIEHCATOPHBIX MOJYKOJIeL! IIPH 3TOM He
TpebyercH;

— NOCTaHOBKOH TON ¢hnaHen cTakaHa HabBopa KOMIICHCATOPHBIX FIONYKOACL(
TomuHoi 0,1 MM s pasHbIx Tomps: 0,15 0,2; 0,4 1 0,8 M. CyMMapHYIo TOTIMHY
Hafopa NONYKoNeL; ONpeleNsioT npu cbopke.

Ecm onopwl Bana pacriofioXeHs! B PasHEIX CTEHKaX KOPIYCa, Pery/iHpoBaHHe
OCCBOTO NC Baja BISIOT:

1) nocmarosxcofi nop ¢naden] KphlllieK NOMUMITHUKOR Habopa ToHKHX ( ~0,1 MM)
Memannuseckio: nporagdox. VISBeCTHO, YTO OHM U Te e NPOKIAIKH HCYONB3YIOT IS
PETYZIMPOBAHMA KaK OCEBOTO NOJOXKCHMsA KOJEC, TAK M 3230pa B TIOMIUMITHMKAX.
I 0 TIPOHSBOAT PETYIUP 30 OB, B NPOLIECCE KOTOPOTo
ONpeASIIIOT CYMMAPHBI Habop NpoxIanoK, paBHbIA 10 TomuuHe 8 + 8, (puc. 6.23, a).
3aTeM TyTeM NepecTAHOBKM MPOKIANOK C OFHOH CTOPOHB! Ha APYIYIO PeryiupyIoT
OCeBoe NOTOXCHHE Koneca. KoHTPomMpyioT TOUHOCTh MONOXEHNHS KOHHYECKHX KOJlec
FO PACTIONOXEHHIO MATHA KOHTAKTa FIIH HO CC p zioTi¢
HBIX KOHYCOB LICCTCPHH H KOECa.
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Puc. 6.24

AHAJIOTHYHO PerynupyioT OceBoe TIONOKCHIe 4epBAYHOro Koseca. TogHocTs ero
TONOXeHHs KOHTPOIMPYIOT N0 TATHY KOHTakTa (pHc. 6.23, 6). OceBoe monoxeHHe
YEepBAYHOTO KoJeca MOXHO YCTAaHOBUTH CACAYIONEM OﬁpﬂﬁﬁM. Iocrme TOrO KAk

oTper TIC H U ©0buMit HFabop NPOKIAROK, MX BEIHMMAIOT
u3-nox ¢ KPhILEK CMelaT Bal © YepBAIHEIM KONeCoM 0
ynopa B YepBak. B atom 3230p MEXILY Kakoi-nubo

KPHIUKY TIOAIMITRNKA (HaTpivep, NeBoli Ha puc. 6.23, 6) u Kopiycom. 3atem Bai ©
NEePBSIHEIM KOJIECOM CMEIAKIT A0 YIICPa B 'ieplmx B TIPOTHBOLIONOXHYIO CTOPOHY M
CHOBa 3a30p MeX1Y KOpAycoM H ¢ TOU Xe KPBIUKY NOMIPTTHAKA.
1lon ¢aaHen 370l KPEILIKA CTABAT Habop MPOKAANOK, PABHBIH 10 TONLIHHE CpegHeMY
3as0py. OcTanbHble NPOKIATKA HaGopa crapat Noi (hraHel KKy DOAUIMITHIKA

JLpYTOii OTIOPBI;
2]

Burmos, Bo3] Ha ¥ Hepes Ha
wialiG1. S10T C110c06 NO3BONSET MPOBOMHTD TOHKYIO PEryIHPOBKY OCCBOTO HONOXCHHL
Kojleca, HEro ero 0T Ha MPAKTHXe.

Ha puc. 6.24, a BunTH 1 (B ofoux onopax) 6orLIoro pavMeTpa BOIACHCTBYIOT Ha
Kofblia Yepes TIpoMeXyrouHble Waiohl 2. LlenTpanbroe

TIPWIOXEHNE CHMbl TIDH PEryIMp u Hial6
KOJBIA TIC Ha prc. 6.24, 6 npuBeieH Takoil Xe

€nocob, Kak ¥ Ha puc. 6.24, a, HO J:um BBIXOAHOTO KOHIA Bala. B BepxHeit dactd
pricynka ([) gaHo MenonHeHue OiA TIPUBEPTHLIX KPHIUeK, a B HkHeit (IT) — it
SaKIIATHBIX.

Hns per OCEBOTO OTO WIH Hep! 0TO KOTCEa
yeTpoiicTea, NpHBefeHHE Ha prc. 6.24, fenalor Ha O0OHX KOHIaxX Bana. D1o faeT
‘BO3MOXHOCTb Th BaJ C Y« Ha HEM, B ofionx. aB-
nermax. [o OKOHYAHVH peryTMPOBAHIS BHHTH] FO/IKHLI GBITh 32CTONOPESHEL

Ha puc. 6. 25 a, 6 peTynups BUHT T 1, KOHL(bI KOTOPBIX
B OHO B3 U!'BEPCTKM WAH B OfH M3 NIa30B
BHH‘I‘a Hemyropoe Heynofierso sTOro crocoba 3aKMIOYEHO B TOM, YTO TEPeR
PerYIMpPOBAHUEM CTOTIOP NONXeH GLiTh chat. Ho peryniupopaHie NpousBoIAT Peiko,
TI03TOMY 3TOT HEIOCTATOK He TakoM YK CephesHbIii.

98




N

(73 W/////////////j

I 7%
% SN




Ha TOYHOCTH PET pe3pby BUHTOB CHIEAyeT
NIPYMEHATS © MeJIKMM LIATOM, @ YPCIO OTBepCTHil (11a30B) B HUX BO3MOXHO GOMBIIIM.
TouHOCTs PeryIMpoBanns MOXHO TOBBICMTh BABOC, ©CIH TIPHMEHATH cyxaph [ ¢
UKCATOPOM, CMELUCHHEM OTHOCHTENEHO OCH CUMMETpHH Ha 0,25 OKpyXHOro 1tara
Kynayxos (cMm. puc. 6.25, 6): A= 0,25zD/z.

Bee xe Gonee yuober crocob, nokasaHHbIA Ha puc. 6.25, 6. 3ziech CTONOPHbIH
PEINaXoK 7 Tepe/] peryIpoBaHUEM He CHIMAIOT, a IOBOPASHBAlOT HA HOKOTOPEIH YTon.

Per OCeBBIM Konec no Baxy. Cniocobhi peryMpoBaHus
OCEBOTO MONICKEHNA KOJEC TIEPEMELLIEHMEM MX N0 Bally HOKa3aHR! Ha puc. 6.26 1 6.27.

H: Iiée PacIIpc TIONYTIIO Per © TIOMOMNTHIO ABYX TaeK
(puc. 6.26, @). JloBoIbHO MIMPOKO 0T TAKXKe Per OIHOM TalKOH.
Korneco o o per T HEM BUHTOM {pHc. 6.26, 6).
WnTepecHa KOHCIPYKIMA ycTpolicTBa U1 per OCEROTO
KOHMYECKOTO Koleca, M306paxeHHad Ha puc. 6.26, 6. OceBoc IepeMellieHue Koneca
TIC BalTy NPOM3BOJAT BTYNKOH I, BBMHYMBaeMofi B pe3bBOBOi Y4acTOK B OTBEpPCTHH
Xoneca. Ha xoHne BTyIX¥ MMeeTcs WIecTh IpaHedt mna saxpata ee kmodom. flo
OKOHYaHMH per Brynxy 1 T radikoi 2. 3ateM ralikoi
J KoHMYECKOe KQJIECO 3aKPETUIAIOT Ha BTYIKe 1.

OceBoe MONOXeHKe 3y6YaToro BeHila YepBAYHOTO FIIH KOHIYeCKOTO KoJIeca MOXHO
PETYIIND b Hab: cx nipoxaanok I (puc. 6.27).




Fnaga 7
KOHCTPYMPOBAHME NOJHIAITHAKOBLIX V3JI0B

Ipy scxu3siom npoexTHposaHuy (1A 3) 6LUM BHGPAHE THII, KIaCC TOYHOCTH #
CXeMa YCTAHOBKE TOAUMITHUKOB. Hanee HyxXHO Th CWUIH, Har|
TOJITAITHAK, TIPOU3BECTH NOAGOP MOMIIMIHUAKA 10 CTATHYECKOH MIHA NMHAMUYECKOM
TPY30TIOTbEMHOCTH, OKOHYATeIbHO YCTAHOBHUTH TIC
KOHCTPYKTHEHO OQOPMUTE ONOPHL

7.1, ONNPEAETEHUAE CWJI, HATPYXAIOLIMX NOAIUAITHUKA

PATAANBHBIX i, P: 0 PEAKIMIO CYHTAIOT
NIPUIOXEHHOH K OCH Bala B TOUKE Iiep C Helt #, 1Ipc yepes
KC n s pao; 372 TOYKA -
JKeHa Ha cep oz p -YRopI
jpaccrogHpe @ MeXy 3Toli ToUKol ¥ TOPIOM TIONIATIHAKA MOXET ObITh OIIPERENeHO
rpadirseckn (puc. 7.1) wm aHaTATIYECKU:
TOMIMITHHKH 0-1 OIHOpsHbIE

a=0,5 [B+0,5d+ Dyteod;
MORUIAMHAKA POTMKOBES KOHWYECKHE OFOPSUIHEIC
a=0,5[T+ (d+ De/3].

i

Ilupuny B Konsia, MOHTAXHYIO Bhicoty T, b T € OCEeBOTo Har
YIoll 0. KOHTAKTa, & TaKxke juamerps! 4 B D npummMaior no Tabn. 24.15—24.18.
Brrep! BHYTpeHHeH 1M TIOMIIMTIHIKA cM. 7.12.
Paccrodnue MeXITy TOYKaMH TIDWIOXEHNS PaTHalLHbI Peakiii TpY YCTaHOBKE
-YTIOPHBIX iC TIO CXeMe:
«xpacriops (puc. 7.2, 6) - I=t—2a;
«wpacTIRKYs (UG- 72, 6). . 1=l +2q,
1ae [ — paccTogHue Mexay KOJely TiC 0B, @ —CMe-
IeHUe TONKY TIPUIOXKECHHA PaaiaIbHOR OT TOplAa
Peaxyuu onop O u3 CYyMMa MOMEHTOE BHELIHWX

CHJI OTHOCHTEIIEHO PAcCMATPMBAEMON OTIODH ¥ MOMCHTA peaklM B [pyToli onope

PaBHa HYMO.
Ha BLixofHEie KOHITH! BATOB CO CTOPOHBI COSAVHHTENBHON MY(]TH, PeMEHHOMH WK
LenHOH nepeiady AcHCTBYeT KOHCONBHAA cuna F, OB~

JIeHHe IOTIONHUTENbHBIX peakiui onop. Tak, co cTopoHE! My(dTH Ha Bal AelicTByeT

PaguanpHas cuna F = F,, BosHMKAOINas M3-3a TIOTPEIIHOCTEH MOHTaXa, OLMBOK

Mare H 0 aneMeHToB Mydre. Jlns mpen-
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BUPHTENHHBIX PACHETOB MOXHO TIPHHATE
EK,=50 WIT e 7 — spaw@onmin Mo-
MEeHT Ha Bany, Hem. B mocaemyroinem
IHaYeHRe F,, cleliyeT YIOUHUTD © yueToM
THNA MyGTEL B OXWIAEMOTO CMeIleHHs
BAJIOB.

Ecm npoeKTHpyIoT penyKTop MHOro-
LEJeBOFO HATHAYCHNS, TO PACCIHTRBAIOT
Ha ieHCTBie KOHCOMBHON HArPYSKH:

1o GricTpoxomsoro pana F = 125 T

JUTA THROXORHOTO BaTki OAHOCTYNIEHYAaTOro
PpenyRTopa F=125F;

M1 TAXOKOIHOTO BATA OCTAMBHHIX PEyK~
Puc. 71 TOPOB F=250 VT,
rae 75 B Tp — COOTBETCTBCHHO Bpailia~
¥WILHE MOMEHTEI Ha GLICTPOXONHOM ¥ THXOXOIHOM Baiax, Hem.
Peaxuun orop B coorBeTcTBUE cO cxeMoi (puc. 7.3):

Fi = BdJ/h Fo= RO+ L1

Tpy ycTaHOBKe Ha KOHLiL! BAIOB COSOMHHTEIBHBIX My(T HanpaBiesye cinbl Fy
HEM3BECTHO, TOSTOMY TPH pactiere NPMHUMAIOT, 9TO 3TH PeAKIMH COBNATAIOT 10
HANPaBJCHUIO C CYMMADHBIMY PEAKIFSMHU ONOP OT AeHCTBHS CIIT H3BECTHOFO HANIPAB-
Jiermst (HanpuMep, OKPYKHOH, 0ceBoil M patHanbBOil CHI B 3alEIUICHIN)

Onpenenenne ocesbix peakumii. [Tpy ycTaHOBKe Baia Ha [BYX paIHATLHBIX
LIAPHKOBBIX WIH PAIMATLHO-YIIOPHBX TONUNITHUKAX HEPCoYILPYeMbIX MUNOE OCEBAs
cuna F,, Harpyxaiollas NOUNITHAK, paBHa BHELIHeH ocenoii cuule £, ne¥crsyioweit

-
\ ] 1

a I 4
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nasal Cany F TOTTIC KOTOpBIA
OrpaRUHBAET OCEBOE NEPeMelleHYe BAA TOR AelicTBreM
2TOH CUTBL

Hpu ONpefcicHUH OCEBHX CWJ, HATPYXAIOWMX
p (O-YNIOPHbIC W p i munos,
CHEAYCT YUMTBIBATL OCEGhE CUbl, GOIHUKAIOWME Nod
egicmeuenm paduatenod nazpysxu F, u3-3a maxiona konmar-
mbix Aupwi. 3HANEHWS 3ITUX CHI 3aBUCAT OT THNA
MOANIMTIHMKA, Y2 KOHTAKTa. 3HaMCHUil PAIVAaIbHBIX CHI. 4 TAKKC OF TOro. Kak
OTPETYAMPOBAH TIOAWHIHKK.

O6BMHO NOMUMITHHKY PETYIHPYIOT 13K, YTOBB! OCEBOM 3a30p TIPH YCTAHOBHBILEMCA
TemrepatypHoM pexmve Obui Gansok K Hymo. B 3ToM cnyyae moxm pmelicTBueM
PAmMATBHON HATPY3KU £, HAXOZUTCH OKONO TIONOBUHBI TeJl KaYeHHs, 8 CYMMUPHAR 1O
Geent HAZPYIHCEHNIM MEAaM KAHEHHS 0Ceeds COCMAG IR U3-30 HAKAONA KOHMOKMIGX

sunuti papHa € Fr ¥ npenctaBuser coboi

m

Puc. 7.3

oL=15° MH}-IHMB)ILH}"IO OCEBYIO CHITY, KOTOpas AOIXHA
i neicTBoBaTe  Ha pafma.nbﬂo»yn?pﬂuﬁ
L TIPH 3204HHOU palHaIbHOM CUnRe:
i e Fouy = ¢F,
Has Pajua.
o B C yerom <18

[ Foin = € F,, To¢ € — koadpuimeHT MUHH-

MaILHON OceBOM HArpyskn. B momummHvkax
TAKOTO TUOA ACHCTBATENLHBIN Yo KOHTAKTa
62 0% 08 08 Fr/E,,r OTIEMYaeTcs OT HAaYAIBHOTO W 3aBHCUT OT
pagvanpHOil Harpyskm F, u  Gasopoii
cTaTHCTHYecKol TpyaonoxseMuoctd (. To-
3TOMY KO3(XPHLMEHT € TIPHHIMAIOT TTO Tpach Ky pHC. 7.4 B 3aBHCHMOCTH OT OTHOLICHHA

Puc. 7.4

F/ Cor

Has panua, € YI10M KOHTaKTa o. > 18° €=
=eu F,=cF, ko3 TA € OCeBOTO Harp! o
a6, 7.1.

Jns wosmiecknx pomakosbix: ¢ =0,83e B Fp;, = 0,83¢F,. 3Havenms xoad-
¢duLHcHTa e NpHHIMaloT No Tabn. 24.16—24.18.

JList HOpMaTbHOM paboThl paiasIbHO-YNIOPHEIX FiC B 0, 9TOBBI
B KaxIoil Onope oceBas CHA4, HArpYXaliias TONUMIHUK, ObLla He MEHBIIC
MUHHMAJTEHOM:

Cxemo «Bpacnapr

F
fay . fy o -4 5
1 2 2 7
Lxena «bpacmsxk
/] o !I"z)

Far Faz

=

_—

&

1 2

Puc. 7.5
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Fox 2 Fogun ¥ Fip 2 Fpnin.

KDOMS TOro, AOJIXKHO GrITE BLHIOJIHBHO yCJlOBPle paBHOBECPlX Bajla — paBeHCTBO
HYJIKO CyMMb! BCEX OCEBRIX CHII, Bal. 1A CXeMbl IO pHC,
7.5, a mmeem:

Fq+ E—Fp=0.

Jaa HOPMAITEHOM pabaThl MO, YTOGRE
B I(AX(I((]H onope OCepas cuia, Harpyxamlasa TIOMUNNHUK, Onlla He MEHBblIle
mﬂ]]/lMaJ[bHOPl'

For 2 Fymin ¥ B 2 Fpmi:

Ta6anua 7.1

Tomt ommamxa o | G .
BB > e E/VR) se E{VE)>e
x ¥ | x Yy | x ¥

0,014 230 230 [ 019
0,028 199 199 | 022
0,056 17 171 | 026
Parnansuii 6 |0084) 056 [ 155 | 1,0 | o [ 05 | 155 | 028
0,110 145 135 | 030
0,170 131 131 | 03¢
0,280 1,15 115 | 038
0,420 1,04 104 | 042

0,560 1,00 100 | o,
0,014 1,81 2,08 294 | 030
0,029 1,62 1,84 263 | 034
0,057 1,46 1,69 237 | 037
0,086 1,34 1,52 218 | 041
12 | 0110 ) 045 [ 122 | 1,0 | 1,39 | 074 | 198 | 045
0,170 113 1,30 184 { 0,48
0,290 1,04 1,20 169 | 0,52
0,430 1,01 1,16 164 | 0,54
0,570 1,00 116 162 | 034
0,015 1,47 1,65 239 | 0,38
0,029 1,40 1,57 2,28 | 040
0,058 130 1,46 211 | 043
0,087 123 1,38 2,00 | 046
15 | 0114 [ 044 | 1,19 | 1,0 | 1,34 | 072 | 193 | 047
PRmarbAo-yIOpHRK 0,176 1,12 1,26 1,82 | 0,50
0,290 1,02 1,14 166 | 055
0,440 1,00 1,12 163 | 0,56
0,580 1,00 L1z 163 | 0356
25 | — [om [os7 | 1 [o92 |06 | Le1 |06

2%

36 | — [o037 (o066 | 1 | 066|060 | 1,07 | 095
9 | — {03 [os7| 1 [o55 [057 |09 | 1,4

Tpusenanun. 1. 3naterat % ¥, e o mpoucxyrowtux ausserask mocmwmmﬁ f s e
KOHTGkTa OMDe AT Miiclinol HuTepronmmich. 2. B Hacrommee 1 HHOCT: TEPEXOIMT Ha BRIIYCK
Yriavm KouTakTs 15, 25 M w’ (mm-o 2. zs R 16"). m 10].

B 7abn. 7.2 il 1 Ais ocepbiX cun Fy u Fp B
OTAENBHEIX YaCTHBIX CAYYAdX. Oﬁoanaqermn 1 1 2 onop B cooTBeTCTBIM €O CXeMaMH
puc. 7.5, a—e.
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Ta6nnua 72

Vetonns

Ocerue s

Foimin 2 Faamin; F42 0
Forgin < Foomin; F4> Femier—Fatin

Foy = Fama; Fp = Far + 4

Famia < Fain; 4 < Feomin—Fatmin

Fiy = Fpmin; Fin = Fo—Fy

7.2. NIOABOP NOAMMITHUKOB

)COGHOCTH ¥ TOPSIOK
xonpra. I 1} T Ho
P ecli OHM HArpy3Ky B
BeMOBIKHOM COCTOSHUM WIM NPH MCLeHHOM ppawennn (n <10 muH?).
MomimHyKy, paGoraioime ipy # > 10 v, nod . do
@yHoCHIL, PACCHUTEIBAS HIX pecype npy TpebyeMoli HanexHocT). Iommmixu, pabo-
TAIOLLME TIDH YacTeTe Bpaliens # > 10 Mun™! M pesko MepeMeHHON HarpyIKe, Takke
cliedyeT NPOBEPATh Ha CTATHYECKYIO IPY30NOLBEMHOCTD.
1lpedsapumenshio Haznaxawm mun U cxemy noduainsixos (cM. 3.3).
TMox6op TONUBATHAKOB NMPOK3BOAAT J/ig oberx onop Bana. B HEKOTOPEIX M3jensx,
HAIPUMED B PEIYKTOPAX, M1 OfeHX OTOp NPUMEHSAOT NOMUVITHAKY ORHOTO THIla H
oHoTe pasMepa. Torna nodtop no i onope. ViHorya
13 COOTHOILIEHWS! PATMATBHBIX M OCEBBIX CHUI HEJIE3S 3apaHee C YBepeHHOCTBIO CRA3aTh,
xaKas onopa 6onee HarpyxeHa. Tora pacueT BeJIyT IapaJUIeNbHO Uid obexx onop Ao
TIONyYeHys SHANeHUH SKBHBMIEHTHBIX HACPYSOK, IO KOTOPEIM ¥ Olipefensmior 6onec

OCHOBHOM KpHTepHid
32BHCHT OT HacTOThl

HaTPYXeHHYIO ONopy.
'acyer Ha CTAT r b, Jna ]
TIOFLIUIEHVKA BRITHCHIBAIOT CACAYIOINE NaHHBIC,
a 2 u paoi yropub — A3 Ta61. 24.10—24.12, 24.15

ot rpysonogteMHocTl Gy

GasoBoi crar
O 0 yropraox (KOHM9ECKIX) — W3 7201, 24.13,

# up

24.14, 24.16—24.18 sHaverve G

Q48 wapUKOROOUURKLKOG YHOPHbX — 13 Ta0x. 24.19 anagenne 6a30BoH CTATHICC-
Koil oceBoii rpysonambeMuocT Cha.

Iipa pacueTe Ha CTaTHYECKYH0 YPY3ONOALEMHOCTbH TIPOREpPAIOT, HE Gymer nu

pamiaibtag F, wnd ocepas F, Harpyska Ha p T CTAT Y
TPY30TIOXbEMHOCTE, YKa3aHHYIO B KaTaNlore:
F <G F,< G,

Ecmu cTaTiyeckas Harp! TOHT meHoi F, 1 ocepoil F,
0 yro pad 2pyaxy Fo -

s padu u pad -ynopi d 0P
DORUKONOIUURILIOE:

Py = XF, + KF,.
TaXp ol i1 Harpy3kn M Koad Ta

¥y ocepoit crar i HACPY3KH B Tabn. 7.3

Dxousarenmuas Hazpyska ne Moxcem Obimb menbwe paduasbnoli. Ecmu YIpH
BEIMHCIEHAN Nonydaor Py, < F, To Ans pacyeta npuEuMalotr £y = F.
CraTnyeckas POdHOCTh 00CCTIeYeHa, €CITH BHINOHEHO YCIOBHE

P2 Gy,

Tne (, — craTHyecKas IPY3C eMHOCTD
Pacuer NOAHORKEOB 1A 3ananupi pecype. McxonHbie nanume: Fy, Fp
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— pamManEHas Harpyska (panmanbHas peakifnd omnophl), H, Fj — BHemmsas ocepas
cuIa, AeHcTRYIoNas Ha Baa, H; n — yacrota BPAILEHIS KOJBIA {KaK paBuIIo, IaCTOTa
BpALIEHNA Bana), MUH '; d — IHaMeTp IOCATOTHON TIOBEPXHOCTU Balla, KOTOPEIA Gepyr
¥3 KOMIIOHOBOYHOH cxeMu mM; L gq, I o5 — TPeByeMELit pecype (uc]lrose‘mom) npu
Heoﬁxommon BEPOATHOCTH Be3oTRAsHON paﬁm‘bl TIOHLUMITHHKA COOTBETCTBEHHO B MITH,
O6. WM B Y; PeXUM HATPYXCHWS; YCIOBHA 3KCILIyaTalliy TOFUIMTTHHKOBOTO yXna
(Bo3MOXHas Teperpyska, paboyas TeMIIEpaTypa ¥ p.).

TaGnuua 7.3
Tlommaronns [
X /] 2.4 14
1k BN PAIHATLHEE 06 05 06 05
IapHKOBHE PATHATEHO-YIIOPHEIES © 12 0,47 0,94
HOMFHATHHEDSR YITaMH KOHTAKTA o,” 15 046 0,92
25 0,5 0,38 1 0,76
26 0,37 0,74
4 36 0,23 0,56
40 0,26 052
I 05 0,221g o 1 044clg @
1mpecs (o 0°%), KOHMYECKHe PATHATEHO-YTIOPHbIE
IMon6op nc KaYeHUs HpC T B TaKol OCTHL.
1. 10 TeJHHO [ATOT THI ¥ CXEMY ¥ (oM. §3.3).
2. lna 0r0 JaHHEIE:
— /A IIAPUKOBEIX PaLHAILHEIX M PARNATLHO-YTIOPHBIX C YENOM KonrakTa
o < 18° us 12611 24.10—24.12, 24.15 oii C, 1 cTaTHYeC-

xoit Gy, paHaTbHBIX rpyaononwmnccmﬁ,

— A9 INAPHKOBIX PaIHATEHO- ynopuux € yIJIOM KOHTaKTa o > 18° u3 7abn. 24.15
sHavenue C, a u3 1abn 7.1 T0B X asHOM, ¥ oceBol
HarpysoK, ¢ TA € OCEBOTO H

— DB KOHWYECKVX POTTMKOBBIX M3 'mﬁn. 24.16—24.18 sHavenun C,, Yu e aTaxke
npuHIMaloT X = 0,4.

3. U3 ycnosns pam-xcmcnﬂ BaJa ¥ YCIOBUA orpaﬂn'iel-mx MMHUMAIBHOIO YPOBHSA
OCeBBIX HATPY30K Ha PAIHATbHO-YIIOP OCEBHIE CHUIBT £y
u Fy.

4. ind nopuATHHKOR 1APHKOBBIX PATMANEHHIX, 2 TAKXS LIAPHKOBHIX PAIMATEHO-
YTIOPHBIX € YTIOM KOHTakTa o < 18° 5o 1a6y1. 7.1 B 3apMcumocty ot otHowerma F,/ Gy,
Haxomar sHayeHvs X, Yu e

5. Cpasuuparor OTHOWEHHE E/VE) ¢ ke

T 3HAYCHYS ToB XA 1 Y npu F/( VF) <e npm-muam X= 1
n Y=0, npu F,/(VF) > e jan 1x¢c
YTIOPHBIX OKOHYATEMHHO TMPHHUMAIOT 3alMCaHHble padee (B 1L 2 M 4) 3HaueHUd
xoa¢pdmmentos Xn Y.

3pech ¥V — koadduIMeHT Bpaenns Xonbra: V= 1 Npu BpameHuy BRYTPEHHETO
KOMbLIA NOMIMITHAKA OTHOCHTEILHO HAaNpasleHNs paivalbHol Harpysku B V= 1,2
TIpH BpalieHuH Hapy»moro KOJLHA.

Jas X X = 1,5tgo; mpu FL/(VF)=
=e Koo GULIHEHTE X = 1u Y=045ctge, anpu F,/(VE) > exmq)qmunem X=10,67
n ¥=0,67ctgo.

6. B

;i THYIO VIO HATPY3KY:
— wist 4 " uig p IX
PAMANLHO-YIIOPHBIX

.= (VAF+ YF)KoK;
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— paduarsiyro LIS NONUKIIHAKOR ¢ KOPOTKHMY IIHIHHIPIIECKHMU POTMKAMI:

P - FEGK:;
— 0cegyio SIS YTIOPHBIX TIOUATTHIKOR:
P, = Rk,
b ta Ks U TIo Tabn. 7.4, a TeMmepa-

TypHOro Kospdunuenta K —5 3aBucUMOCTH OT paboueil TEMNEPaTYPHl fus
TIOMHUIATIHMKA;

Les,°C... .. <100 125 150 175 200 225 250
K.... . 10 105 L0 115 125 1,35 14
Tabnauna 74
Kapaicrep HATPYSH X O67acrs

CriokofiHas Harpyexa 6es TOIKOE 1,0 B
npHBoTL. MeXaRHIME PYSHEIX KpaHOB, Gnoxos. Tam,

Koum, pyyrsie JieGenkn. [PHBOIH yNpaBTespt

Tletxwe TomaEs; 1,012 | In ayGuaTe mepesaun. Mertamto-
Teperpysku io 125 % HoMWHambHOH| 'PCXYIUHE CTAHKH (KPOMe CTPOTANEHBIX, ONGeXHAX B
HATPY3KH )- T ToABEMA

Rpafos. SHEKTPOTANY M MOHODETECOBHE TeNexi.
IeBeIKY © MeXaHFiecKiM TpABoJoM, JIeTKHe BeH-
[ TATSTTOpEL %

‘VMepeHHEe TN KY; BAGpan#ontai| 1,3..1,5 3ybuate nepepaun. PelyKTOpH BCeX THOOB.
HaIPY3Ka; KPaTKOBPeMeHNbe Ieper- Tenexek
pyakn go 150 % moMuHanbHOH Ha- TIOROPUTA KPaHOB. BYKCH PelbcOBOrO MORBFKHOO
TpysKH coctana

To Xe, B YGIOBHAX 15..1,8 BLUIETA CIpSibl KDaHOB.
RAIEKHOCTA CTAHKOB.

nenn

Haipyaki ¢o SREHTEHAEMY Tomd-| 1,8..2,5 3Bybuathe mepenaun JpoGimku B KonpH. Kpuso-
XaMu ¥ Banku

WeE  meperpyikm  go 200 % CTaHOB. MOUHEE BEHTIITTOPH

BOMUHATHHON HAIPY3IH
Harpyaka ¢ cwibHbBME ymapamy;| 2,5..3,0 | Tsaxenwe MAITHEEL P

KpaTKoBpeMeRHble Teperpysxy 1o 300 Paboyne i

% HOMEHANEHON HATPYSKH CTanoB, B

oBopysosanie

Jna paborhl NpH TNOBBIEHHBIX TeMle-  p

pPaTypax TIPHMCHAIOT NOXIUMIHUKH CO

01 © TepMoo6-

paboTROM MM MSTOTOBISHHEIC M3 TEILIOC-
TOMKIX cTaleh.

JIns TOANMIMKKOB, pafoTalolmx TpH
HepeMEHHBIX PEXMMAX RATPYXCHIM, SalaBa-
EMbIX IPKJIOTPAMMO} HAIpysoK M COOTBETCT- ¥
BYIOIIMMK 3THM Harpy3kaM 4acToTamu ':.; :"1

(puc. 7.6), 0T
THYIO PATHANEHYIO AXHAMITIECKYIO HaIpyaKy Ly | Lgg
TpK OM PeXFIME Har

Px=3\/ e L'+PI—L +F; L Prc. 7.6
L+Lt.+L, '
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1he Pu L — THAA HATPY3Ka (I M oceBast) Ha -TOM

PEXUME B CTh €6 B MIH. 06. Ecm L; sanavia B 4 — Ly, 10
€€ NIEPECYNTRIBAIT HA MIH. O6. C y4eTOM SACTOTEI BPAUIeHUA 7, MAH '

L= 60n;1,,/105.

Tl wc 3B, pabi YIDH TUIOBHIX Har {cm. puc. 2.3),
pacyeThl yIo6HO BECTH € IOMOLIBIO b Ta 9K tHocTH K
Pexsmpabori... 0 1 D om vV
1.9 et e 10 08 06 05 05 04

TTpu 3T0M N0 M3BECTHBHIM MAKCHMATEHEM JUTHTETLHO IGHCTBYIOM CHIIAM Fyimay,
Forasxs Fanax (COOTBETCTBYIONIMM MAKCHMANBHOMY M3 JUIMTCABHO IEHCTBYIOLIMX MO~
MeHTY 7= T} HaXoNAT SKBHBANEHTHEIE HArpy3kd [13]:

B = KeFrimax, Fp = KeFpmax, Fa = KpFana,

X0 KOTOPHIM B COOTBeTCTBMHM ¢ M. 2.6 BeiyT pacde? MONMMITHMKOB KakK TPY
TIOCTOAHHOH HaTpy3Ke.

7.0 )T GKOPPeKTHp TIO YPOBHIO HaJeXHOCTH M YCIOBHAM
TIpUMEHEHHS packemnbiii pecype (DOATOBEYHOCTS) NOAUIATHAKA, %

E s
= 10
Loy = 2123 [_P on ?

1ae C — Gasopas MMHAMIECKas TPY3OTIONbeMHOCTh HOMIIMIIHNIKS (pamnantHas G
ocepast C;), H, P— sksupaneHTHas AVHAMMYecKas Harpyska (pamiamsHas P, wm
ocepas Py, a npu nep PeXUME HaY] Pg.ynn Pgy), H; k — nokazatess
creneHn; k=3 pna mapkosbX M k= 10/3 juid poNMKOBEIX MONUBIIIHUKOB; B —
4acToTa BpAleHNA KONbIla, MUH'; gy — KoaddbuImenT fonToseTHOCTH B dyHKIIHT
i1 il T 110 Tabin 7.5; ay; — KoahdUIMeHT, Xapak-
TepU3yIOLi COBMECTHOe BIHMAHHE HA JOJTOBEYHOCTH OCODBIX CBOHCTB Metamia
Derajeil NOJIUIIHIKA ¥ YCTIOBUH €10 SKCTUTyaTAIH.
Bmecto 5 B 0bO: pecypea wudpy s = 100—P,, rae
P, —HajiexXHocTs NpH onpefeneHym pecypea. Tak, npu 90 %-Hoit HAEKHOCTH —
Lyos, ipu 95 %-Hoilt — Ls,, npa 97 %-voii — L,

Tabanuua 75
poo P, % | 90 | 95 | 9 [ 971 [ o8 | 9
‘O6osHaueRne pecypea Lwe | Lsg | Lsa | Lia Do | Lia
KOS OHMINEHT BAIEXHOSTE a1 1 {062]05 044033 |02
57 YcoBmii @ 1 OBBIYHOM ILIABKH,
Ham4Me TOPSKOCOB KOMEI, OTCYTCTBHE THAp Ol TUICHKH
Macna) 35a¥eHHs KosbdunyenTa a;:
Mg (icpome et 07..0,8
Han pomaconodumnruicos KoRUReCKX 0,6..0,7
0,5..0,6
03..0.4

D 0, npu ceviue 10 mus do npedensivix no
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xamanozy, a maxwe ecau P, (wm P, a npu
F
1 @i

nepemerHbex HaepyaKax Py, (W Prro,) re npessi-  p
waom 0,5C, (wm 0,5C,). N
8. OucHMBAIOT NPHIONHOCT, HAMEYCHHOTO ./

TI

2
Frz-f

npyu- .
ro):leH ©CIiH PACIeTHEIHA pecype GoMbIie MK paBeH s
PEbyEHON Puc. 77
3 Lo S d SOOR

B HeKOTOPBIX CITyIasX B ONHOH OXIOpe TiBa §s JHBIX
I Palmamsﬂo -YTIOPHBIX OOHOPANHBIX OfiuH
HIKOBbIA ysen. TIpy 9TOM mapy TIOMMIMITHMKOR PacCMATPUBAIOT KAK OUH mayxpam-mﬁ

Tipn onp pecypca no dopmyne 11. 7 BMecTo €, HOICTARIAIOT

6a30ByI0 }Im;aamqecxym PAIMARBHYIO TPY3ONOAEEMHOCTE Cieypy KOMIUIEKTA H3 ABYX

s B Croyy = 1,625 €, 1A poTVKONONILATI-
HIKOB Gy = 1 714C,. Baaonan CTATHHECKAA PAIMATLHAS TPYSONOEEMHOCTE TAKOTO
KOMIVIEKTa pama # HO T OJIHOTO T0

HoMINITHIKA Cpyope = ZCOF
Tpu onpene/eHyy IKBABATEHTHO Harpysku P, sHaverus koabdumpertos Xu ¥
OT KaK ISl B: 11 B — IO
1a62. 7.1; A8 PONMKONOAIURTTHUKOB — MO I 5.

Tlpumep 1. KAYEHHUA IS OTIOp AT
DeRyKIOpa OBHIero BasHaverus (puc. 7.7). HacToTa BpalIeHRs Bana s = 120 mm | TpeSyemnifi pecypc IIpH.
BEPOATHOCTH Be30TKASHOM paGOTH 90 %: L1005 = 25 000 . luaMeTD TIOCAROMEIX FOBEPXHOCTell BATA

=60 s o Fymae=6400 H, Figmax= 6400 H, Fansx =
=2900 H. Pexan — 1l {cpenmut
710 150 % HOMBATSHOH HAIPYIKH. VETOSHT 6 . O Teu-
FepATYPA PABOTH fras = 50°C.

Pewerue. 1. L5 TATIOBOTO pexansa Kz=0,63,

BHUHCIAEM OXBEBATOHTHNE Harpyskwm: Fi= Kzl'}\mn 0,63-6400 =4032 H; F2= Fomax =0,63%
X5400 = 4032" Fy = KgFmax =0,63-2900=1827 H

2. T nierkoft cepit 212. Cxema
YCTAHOBKH TIONIIMIEAKOB — BPACTIop.

3. Jlns TPUEATEX NOJUIMTIHKEOS M3 Ta0lL. 24.10 Haxomms: €= 52000 H, Cor= 31000 H.

4. s M3 YCIOBHS Bana cienyer: Fa = Fi=1827H,
pacyer 1nn Gonee OnopH 7.
5. Oreomresne i/ Cor= 1+ 1827/3100 = 0,059, Usra6n. 7.1 sumucsmacu X = 0,56, Y= 1,69, e = 0,262,
6. OtHonrerue Fof(VE)=1827/(1-4032) = 0,453, uro Gomsite e=0262 (V=1 npn BpameHyt

KoTa). O X=0,56, Y=1,69.

7 HATDYIKE

= (VX + YF)Kokn.
Fipusiniaen K5 =1,4 (oM. a6, 74); Kx=1 (fpas < 100°C)
Pr=(1-0,564032 + 1,69 -1827) 1,4- 1= 7484 H.

Fo

paboTe

90 % 4575, 71 0.7 (0B setto yonoBIvA HpmseRomTs, ot . 108), = 3 (IapyXoB I TOMTHITHAR)

* 108
Lo =mas (%J L (52000] e
2

60n 7484 | 60-120
9, Tag Kak. pecyp Lioan> oah (32609 > 15000), A
212 nprronen. Tipn pecypee

Kipsvep 2. TIOH050STS NOIITHIEO 101 OTIOP Baia POIYKIOPA TPHBOLA HOMORD KojBefiepa (DA, 73)
Yacrora Bpailionns Bata 1 =200 MYH L. TpeGyeMBiii pecype TIDH BEPOSTHOCTH Ge30TKASEOK
toan = 20000 4. JIBaMeTp TIOCAIONHEX TOBepKHOCTER Bana d=45 MM. Maxcmmamsrie mmun
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Helicmyionmie cHT: Fiimec™ 9820 H, Fiomax = 8040 H, Famax=3210 H.
Pexun narpyskexia — [ (cpemmik HopyansHmt). BoaoXHH Kpar-

! B 2
] | £ Ko 150% taTboH TG Y08

.

TOAITTIKH NerKoH cepr — T209A. A FCTAHOBKH TIOAUIHIIHHKOB
3. JU13t MpH T HOMMAT OB ¥ AN, 2416 Naxomne: Gy 62,700 H, =0, ¥=1,5.
4 o & paioTn oconse
o

sxpmeancHTHOCTH KE = 0,56.
SKBUBATCHTHEE HAPYSKR: Fr1 = KgFrimax = 0,56 - 9820=
=5499 H; Fo= KeFranax=0,56-8040=4502 H: Er= KpFimax=0,56%
Puc. 7.8 "3210 1798 H.

PaboTH fus = 45°C.
Pewenue. 1. [na Tvmopore pexvmMa Harpyxkenns I Kosdduiment
Fre

Fotmm = 0,83eFr; = 0,83 - 0,4 - 5499 = 1826 H, Fomin = 0,83eF2= 0,83+ 0,4-4502=1495 H.

Haxomim c. 7.5, 8. Tak
XaK Fatnu > Famin 7 F4> 0, 'ro 10 10011, 7.2 Fal = Faimin = 1826H; FnZ—Eﬂ“ Fap=1826+ 1798 3624 H.

S. Otromenme Fat/(VE) = 1826/(1 5499 ,33, 40 Memvie e = 0,4 (V= 1 K BpALICHH BHYTDER-
Hero konplia). Torna mis onopw |- X =

Otrowmenre Fo/(Vi) = 3624/(1 4501)
Y=15.

803, o Goxsine e = 0,4. Torna /v onopt 2: X= 0,4,

% HATPYIKA I npu Ks>= 1,4 (oM. Tabn.
7.4) ¥ K =1 (fpas < 100°C) B omopax J u 2:
Pry= FaXokr=5499+1,4-1=7699 H.
Pry= (VXFrz+ YFn)Kok: = (1+0,4-4502 + 1,5-324)-1,4-1 =10 132 H.

7. s
WpH a1 = 1 (BepostTHOCTS Ge30TKAIHOH paboT 90 %, Tabn. 7.5), m1 = 0,6 (OBLMHKe yerosns npuueﬂem,
cIp. 108) m k= 10/3 = 3,33 (poMHKOBHH NONIHITHAK)

x
£ (o 62700 106
Lioak = man [P,] GwR-1"06 (10132] -0 = 21622

8. Tax Kax pacverHHi pecypo Ganpte Tpehiyenoro: Lioan > L10as (21622 > 20000), T0 TpemBapuTesHo

‘HasHaveHHEH HOBHAK 7209A npHroled. Ipk: pecypce Bre 90 %.
Nipamep 3. KaYeHAA 1A OMOPH Bada qepnm(z {puc. 7.9).
Yacrora BpaieRws Baxa # =970 MU' TpeGyeMHIl pecypC NpH BEPOSTHOCTH Be3OTKAAHOR paboTel 90 %:
I’ jaar = 12500 4. JIRaMeTp NOCANONHON NOBepXHOCTH Bana d = 40 MM. MaXCUMANEHEE HIHTSNEHO Heler-
Bywmge cnhl: Fnax = 3500 H, Fomax = 5400 H. Pexuy —1 KPaTKOB-
o 150 % HarpyokH. Yeaopusi 3KCIUIYaTAURE TOAUMITHUKOE —
OOLMHNE. OXHUNAEMAs TeMIEPaTyPa PAGITH fus = 80“ s
Peuenue 1. [inA THTIOBOTO peXHMa Ke=08.

BHupcAfeM SKBHBaNCHTHEE Harpyakn: Fr= Kmem =
=D,8 = 3500 = 2800 H; £4= KgFamax= 0,8+ 5400 = 4320 H.

ynopuue TMOMIHITHAKY Nerkoll cepu 36208 c yiioM XORTaKTa
o=12°
3. Jlnsa STHX MOMUMIHHKOS Mo Tabi. 24.15 Cor=23 200 H.
C,=38900 H.
4. I

yaer oTioph YepBAKa
ofpasyloT mpa YIOD!
XoTopRe T KaK OIHH
cupamy Fr it Fo=

T w3 JEVX uMeen:
Croyae = 1,625%C-= 1,625 38900 = 63212 H; Coroyne=2 xCor=
=2 x 23200 = 46400 H.

5. Onpenensien OTHOMERHe iFy/Chy = 2+ 4320746400 = 0,186
H 00 7261 7.1 HaxoawM e = 0,485,
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6. Omnomentie Fuf(VF) = 4320/(1 - 2800) =1,543, wrro Gomsine e = 0,485, Flo261. 7.1 npionises s
ABYAPANEOS HoHiKa X= 0,74 # ¥=1,

7.8); Fa=1(4s6 < 100°C).
Pre (VAF:+ VE)KsKi = (10,74 + 2800 + 1,82-4320) - 1,41 = 13908 H.

HATPY3RA [y MOMURTHEKOR Np K6 = 1,4 (eM. Tabn.

8.F =
90 %, Ta6n 7.5), a3 =0,7 yeroBRL cp. 108), k=3 )
& 3
Cr 63212 10
= (Ce) 10° _ 4, -
Lyoan aum( 7 ] won 1+0,7 [13908] -970 1129 4.

9. T2K KaK paceTHEH pecype Membie Tpebyemoro: Lias < Li0ax(1129 < 12500), T0 TpeBapHTENEHO
HasHAMeHENY MOATHITHEK 36208 He MPUIOASH.

TlpobepM, He Nomoimer I yTOpHES Jerkol cepHd 46208 ¢
YIT0M KOHTAKTA G =

l. Hna s1or0 nomummm no 7abn. 24.15 Cr= 36800 H.

2. D 3 [BYX mmeeM: Cropu = 1,625C-=1,625+36300 = 59800 H.

3. To Tafin. 7.1 2712 TOMOHIHUKA © YITOM o = 26° HaxomuM ¢ = 0,68.

4, Orrowtenne Fof(VE) =4320/(1 2800) = 1,543, yro Gogbie e =0,68. Tlo Tabi. 7.1 NpMHAMAEM o1
BYXpARHOFO TIOITENKa X = 0,67 1 ¥~ 1,41.

5.

Rarpyska npH Kg=1.4; Kr =1
= (VXF+ ¥F)Kskr=(1-0,67-2800 + 1,41 4320) *1,4* 1 = 11154 H.
6. PacueTHHI CXOPPEKTHPOBAHAKF Pecype mpu ar =1, @3 =0,7, k=3

W &
Lioah= a3 (c%] 6’%— 107 [59800] SO
2

11154) 60-970

7. Tax PECYPC MeHBIEE Lygan < L'10ah (1853 < 12500), To HaoHauensait
TIO/MUATHAK 46108 He TpHTONEN.

_AHAIOTTHEM PACYETOM MOXHO YOeMHTECA B TOM, WFO He IPHTONEH ¥ nomumHyk 46308 cpemmeli
cepuy ¢ YIHOM KDHTAKTA o = Z6°, Tax Kak IIA 57010 nopnmmnurka G = 50800 H %, cnefopatento, p
KoMIUIEKTA B3 HBYX TIOTUIRITHIKOB Crop = 82500 H; pacueTHAIH pecype B Yacax Li0s = 4874, WT0 MeHnIne
peByemoro L'igar = 12500,

Tlposepum, He NoROKAET A c yrior =36"
Is d=40 MM BHEOYCKAIOT HNOAWRIMHAEE 3TOI0 THIIA TOEBKO 1umcn CepHA —66408 JHna sroro
nomarmrAKa C-= 72200 H [10]

1. dna 3 BYX umeen: Crope = 1,625C,= 1,625 72200 = 117325 H.

2. Flo a6, 7.1 K14 MOANIIHARE © YITIOM 0. = 36° naxonmM e = 0,95.

3. Omontenne Fof(VF) = 4310/(1 2800) = 1,543, uro Gonsiie .95, Flo TaGn. 7.1 npyHmMaey g
BYXPAIHOTO BOMUMAITHRMKA X =

4.

sarpyaka ipa Ko = 1,4; Ko =1
Pr= (VAFs+ YE)KoK: = (1-0,6-2800 + 1,07+4320)- 1,4+ 1 = 8823 H.
5. PacuerHitli CKOPPOXTHPOBAHREH pecype npH @) =1, g =0,7 n k=3

'3 ¢
(o 10 umsy _10°
- e =28280
£ ”‘"1’[ P ) @ ( 8823 ] S 2 R0%

6. Tax Kax pacderasti pecype Gonbie TpeByeMoro: L1044 > L'10ax (28280 > 12500), 70 ApSABAPATENLHO
Ha3HAYEHHBH TONMHITHAK 66408 NprroleH.

TouIAmiyK TEkenok ceprr 66408 uMeeT cpaprenbHo Gopurye rabaputst (d = 40 vy, D= 110 2,
B=127 y). TlooTomMy NpOBepIM, He TONOWIET I POTVKONOMUIIGHHK KOHHIeCKyH € GONIUM YEIOM
KOHYCHOCTH — Ye/loHO® oGoaHaverne 1027308A (d=40 sy, D= 50 My, T = 25,5 Mu)-

l. B stor0 no):m.wm-um o Tatin. 24.17 C;$69300 H,e=083.

2. I M Crey = 1,714C,= 1,714 - 69300 = 118780 H.

3. Otrousenye F,./(Vr) 4320/(1-2800) 1,543, m &m,m =083,

OnpejenuyM SHaueHHEe YA

.= arclg(e/1,5) = arctg(0,83/1,5) = 28,96,
Torma mia yrop:
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X=0,67; Y=0,6Tctga = 0,67c1228.96" =1.21.
4, Halpysxa mpH Ks=1,4; Kz =1
= {(VAF, + YF)Kokr=1+0,67+2800+ 1,21 -4320) *1,4-1=9945 H.
5. PacueTHHN CROPpeKTHpOBAHHEA Pecype 1p a1 = 1, @23 = 0,6 1 £ = 3,33 (PONHKOEAE HOMIIHTHAK)

& 6 CEE .
o) 10 118780 10
= = = 39820
Lioah maz:( 2| G106 (”ﬁ) Go-g75 = 980 %
6. Tax Kax pacteTRH ZLagas > I'i0ai (39820 > 12500), T0 TIpeIBapHTENEHO

et i o e 10 e npmrozer. TIpK TpefyeMoM pecypee HAIGKHOCT: BEILe 90
POTAXOMOIBATAHK EOR3ecKrit 1027308A ¢ GOTHIIM YIIOM KORYOHOCTH KMEeT MeHbUIHe asMepH)
“eM napExOBBI TOTIETHRAK 66408. Kpowe Toro, yrop Hopoxe
KOHMIECKYX POTHKOTIOIATHAKOB.
OKOFryaTeNbHO DPUREMAEM JUIS YCI0RHH TPEMeDa 3 POTHKOTOMIIITHAK Kommdeckui 10273084,

7.3. BBIBOP ITOCAZIOK JIOAINHIIHHKOB

Pasmiryaior Tpu cyHas HarpyXeHHS KO/eL! NONIHUITHIKOB:

— KOJIBLO BpAUIACTCS OTHOCHTELHO DARiANEHOM HATPY3KM, TOZBEPIradch Tak
HA3BIBACMOMY LUPKYAAKUOHHOMY HAr DYXCHUIO;

— KONBUO HENONBIDKHO OTHOCHTSNBHO PANMANLHON HATPYSKM M TONBEpraeTca
MECHHOM) HATPYXKEHIIO;

— KORbLO HaTpyXeHo i OF HATPY3KOH, pasg He
COBEpLIAeT TOMHOro obopoTa, a KonlebjieTcs Ha ONPeJeieHHOM YYacTKe KONbila,
TIOHBEPIas €r0 K04e6amenbroMy HAIDYKSHHIO.

M#HorozeTHell TIpaKTVKON YCTAHOBNIEHO, o € 840K UAK KO
Koney,
I3 HCK] ¥ obKaTHBaHNE KONBLIOM CONPSKEHHOM
JeTATH M, KaK CICICTBBHE, OBKY HOCATIOYHBIX i1 1 ROHTAKTHYIO
KOPDO3HIO.

Hocadxu Je BEX Koney bonee ceobod-
HbiML, [IO 6 0T 3230p3, TAK KaK OOKATHBAHNE KOMBLAMY

COMPAXeHHLIX fleTalcii BSTOM ClIydae He IPOHCXOIUT. HeperyspHoe IpoBopadiBaHye
HEBPAWAIIIETOCS KONBIA TMONS3HO, TAK KAK IPH STOM M3MEHSeTCR TONOKEHHe €50
30HH HarpyxeHusA. Kpome Toro, TaKoe CONPDXeHNe OB/IeTaeT OCeBEIe NiepeMellieHIA
Kollel] IPA MOHTAXe, NPH PeTyIMPOBAHIY Sa30poB B TIOMIIAITHIKAX ¥ TIPH TeMIlepa-
TYPHBIX AedopMalMAX BaJOB.

TlomummnHuk ARNseTcs OCHOBHLIM KOMIUTEKTYIOUAM M3/IeNIMeM, He TIOMIeXALIM
B Opouecce c6opku nomomHuTeNsHoH fosonke. TpefyeMbie HOCATKN B COSAVHEHIN
T TIONyYaloT COOTBETCT Hojiell AOIYCKOB
HA [INaMeTphl BAIA ¥ OTBSPCTHS B Kopryce. Jlis NOMNMITHUKOB KAYeHHs NPUHSITO
creayolee ODIYHE OT OOHYHOH B
MAIIHHOCTPOSHUM CHCTCME! JONYCKOB:
TI0/Ie AOTIYCKA Ha IUAMETp OTBEPCTHA BHY T-
PEHHETO KOMbIA NomuuniHUKa (puc. 7.10)
PAcrIoVIoXEHO He BBEPX OT HyleBoll IMHUN
(«8 1wmoc»), a BHE3 (B MUMYc»). BTuM
FapaHTHPYIOT TICAyYeHHE HATATOB B
COBMHEHMAX BHYTDCHHErO KOJIblia ©
BalAMA, MMEIOLMMH TIONA JIOTYCKOB <k,
«my, <. Tlone nonycka Ha OMAMETp Ha-
PYKHOTO KONIBIA paclojiaraloT Kak 00kMHO
Pac. 7.10 — «B MMHYC> HIM <8 Teno netam. Tlos-
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TOMY H XapaKTep CONPIXeHHA HAPYXHOTO KOJNBLA € KOPIYCOM TakoH Xe, Kak B
OBBIYHOM CHCTEME JAOTIYCKOB.

Jns paubonee pacHpOCTPaHEHHOTO B OOlIeM MAIIMHOCTPOSHMH Crhy4Yas
NpYIMEHEHHs HOUIMTHMKOB Kiacca ToTHoctd { YIomA JOMYycKoB Bala M OTBEpCTAS
KOpITyca MOXHO Bbibyparh 1o Tabn 7.6 m 7.7 (8 Tabiumax P, — sKeuBajeHTHAS
JMHAMMYecKas Harpyska, C, —6ajopad AMHAMHYECKAs PATMANBHAS TPY3ONONbEM-
HOCTDH TIOMIMITIHKA 10 KaTaloTy).

TaGnuna 7.6
‘BAA HATDYXCHER BRYT- PexM PABOTH TIOMIIIAES Tloste ZIOMyoKa Bas TPK
PEHHEIO KOMBLA /CTAMOBKe MOMMAIHMKOR
TpeGyeTcsi epeMellieHe BHYTPEHHEr0 KOMHIA|
|_a pany: P $0,07G,
Mectroe He 1pebiyerca mepemellenyie KoNblla Ha Bany: M
0,07G< P <0,15C,
Bricokne TpebOBAHRA K TOUROCTH XONa: Pr < s kS
1 <0,07G,
0,07C, < B <0,15C 56, &6 k6, m6
Viaphtie Harpysku: P> 0,15C — £
007G < Pr<0,15C, K6 "
‘Vnaprie Barpysia: P> 0,15C, — "o
Ha uep B MecTax KaueHus ¥ TOCATKH

TIOJIUMITHAKOB B COOTBETCTBAM € l'OCT 3325—85. Tlong monycKoB Ha AWAMETP
OTBEPCTHA MOAUIMIHAKA obosuasator L0, L6, L5, L4, L2 (B 33BUCHMOCTH OT KJacca
Tounoctn 0, 6, 5, 4, 2); nond JONYCKOB Ha Hapyxcl-rbm )maMeTp TIO/UIMITHIKA
obosHayalT cootserctsenHo N, 16, 15, M,
TIOMUHITHUKOR: Ha Ban ~— 50 L0/k6; Bopryc —(390 H1/l0. Ha CcBOPOTHBIX YepTeXax
IX Y3JIOB JIOIT b TOJBKO 1IO7Ie AONYyCKa Ha JUaMeTp
CONPSIXEHHOH € TIC M feTam Ge3 TIONA JOTyCKa Ha TIOCaloHEIS
JMAMeTPEI KoJiell IONUMITHIKa: 950 k6; & 90H7.

TaGnuna 7.7
Bu HaTpyXeHHs HapyX- Pexwus paSOTH NOMITMITHIS Tone ponycxa
HOTO KOMLNA orepona
Mectroe HapyxHoe KO/Iblo MMeeT BOSMOKHOCTD NepeMellieHEs B H
|oceBoM Ha) : 0,07C <Fr<0,15C,
HurpxyammorHoe HapyXHOe KOMBLUO Ke &epeMellaeTcsi B  OCEBOM N7
s 0,07G-< P 50,15,
HapyxHOe KOWBIO He IEPEeMOl[ETcSs B OCEBOM 4
KoneGarenspoe | mam| ai: 0,07C, < £, £0,15G
HapyxHOe KONBIO IIeTK0 TiepeMelliseTci B OCeBOM H6
| ManipagTeHtH, BHCOKAs TOYHOCTH Xofa: Pr£0,15C,
IIpsmep. BEOPATS IONA IOTYCKOB BATA B
QIACPTHOTC HOMLMIHMK 212 (cM. 1puMep 1, c. 109).
Pewenve. KONBIO BMeCTe C BaJIOM OTHOCHTENHO feHCTBYIOmEH
HaTPY3Ke HHMELT, O
FATPYIKH K PyfCr=T74R4{52. 000 = 0,144. Tlo Ta6n. 7.6

BHGUpaeM TIoNe fOTycKa Bana k6.

QN0 HATPYIKE B
MecTHOMY Harpyxerymo. flo Tafi. 7.7 BRGHpacM mone JOMycKa oTBepeTas H7.
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7.4. MOHTAX M IEMOHTAX NOJAMHITHUKOB

Tipu ycTaHOBKe (MM CLCMe) MOMUUVIHEKOB Ha BAT M B KOPNYC 0BA3aTeNbHEIM
SIBISETCS] BHITIONHEHAE VCIOBHS: OCCBYIO CHITY HeOBXOMMMO TIPHKIAIRBATE HEToCpe -
CTBCHHO K TOMY xom.uy. KOTOPOS. HAVIPECCOBHBAOT (a1 crumalor). Hedonycmumo
cuay npy. Hepes mera Kavenus
iy pomikn). B npoTMBHOM CHEyYae Ha BOPOXKKAX M TeNaX KaueHWs MOTYT NOABHTHCS
BMSITURLL

Ha puc. 7.11 A33HBI BOSMOXKHbIE YCTAHORKH TIC B HA Bal
(puc. 7.11, g}, 5 xopriye (pyc. 7.11, 6), omHOBpeMeHHO Ha Ball 1 B Xoprye (pue. 7.11, 8)
obLIA NC HMETOT 10 KeCTKOCTE. JIIfl MPABHIIBHOR YCTAHOBKH

KOTBUO YIOAMIIHUKE CeAyeT HOBCCTH JIO YNopa B 3alNIeWHK. BricoTy f 3arieymkoB
Ha BalaX M 13 OTBCPCTRAX KOPIYCOB WAH CTaKaHoB (pyc. 7.11, 7.12) onpenensict pasvep
racku (Tabm. 24.10—24 19), BricoTa 3armiewika No/DKHa. oﬁpnom;mzm, JOCTATOYHYIO
ONOPHYK TOBEPXHOCTb 1A TOPLOB KOJel MONUMNHYKOB HawMeHbuyio Boicoty t
SATICYHKOB TIPULHMAIOT:

T, MM, S 05 1,0 1.5 20 s 30 35 40
LEMMe coinnnen 10 1.8 25 30 40 4.8 55 6.5

Puc. 712

////////////////,
l
\\\\\\\\\\\\\\\\V/

i

«\\\\\\\\\\ //’/

////,,,,/////

Puc 7.11 Puc. 7.13
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Puc. 7.14

Puc. 7.15

OBBMHO BBICOTY 3aITIEYHKa IPHHWMAIOT PABHOH NONOBYHE TONMHBI KONBLA.

OrsepeTna B Mormaycibix cmakanax (prc. 7.11, ¢, 6) npeHa3sHaueHH 1A BEXOIA
BO3AYX4 M3 BHYTPEHHEl TIOJIOCTH CTaKaHa TIPH 3alIpeccoBKe MOUMITHHKA Ha Ball.

Cuity 3a0PecCcOBKH MOXHO CYIIGCTBHHO CHWSNTH MPUMEHEHNCM THAPOPAcIiopa.
Ha puc. 7.13 npusenieHa cxema YCTAHOBKM NOTUIMITHHKA C KOHYCHEIM OTBEPCTHEM HA

Bal © ap pa. Macio moa TIONAIOT IUIYHKEPHEM

HACOCOM Hepe3 OTBEPCTHE B KAHABKY BATA MOA BHYTPeHHEe KOMBLO NOMIMITHUKA ¥
ero. B Tk TC B OCEBOM

IO MecTa ye u. Tak xe yo 1I¢ c KIM

orpepeTreM. OXHAKO TIPH MOHTaXe NMOJIMITHEKOB HA LIVINHAPHYCCKOM YIACTKe MX
00A3aTeTEHO IOBOAAT 0O YTIOPa B SATUICYHK Baja.
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Kax prnaous TIPM MOHTaxXe c VAP
B KOHCTPYKIIMH Bana JODKHE OBITh IPSTYCMOTPEHE: pesbOoBOl Y4aCcTOK TIOI TakKy,
pe3sboBOe OTBEpCTHE 1A LITYLEpa MACKONpPOBOia, OTBEPCTHE Y KAHABKA JUIS TIOAATH
Macia.

Hns peMoHTaXa HCTIONBIYIOT
7.14, @) vnu ¢ TpeMs OTKMEHSIMK TTaMH {pHc. 7.14, 6, 6).

CreMHEK TIO pHc. 7.14, ¢ No3poNgeT HCTIONL30BATh JUIS ICMOHTAXA TAKXe U fIBe
TAYM, KOTOPHC YCTAHAWINBAKOT B JBYX OONBINMX TpHiIMBaX. Mecra ycTaHOBKH
TIOAINTIHIKOB JOIDKHE] 6bITh KOHCTPYKTHBHO Pa3pabOTaHb! TaK, YTo6bl MOXHO G110
YEOOHO paboTaTh ChHEMHHMKAMH.

Mpy yaaneH¥y GOFUMITHHKA M3 KODHYCa €10 HYXHO 3aXBaThiBaTh 33 HADYXHOS
xomblio {(puc. 7.15, 6), a IpH CHATHHM ¢ Bala — 32 BHyTpeHHee (puc. 7.15, 6). Yrobn
MOXHO ObUIO 3aXBaTHTb TAraMu A KOTBLIO 1C BhiCOTa {

(puc. 7.15, 4) He momxHa ObTe YpesMepHo Gojpiioll. MuHMMATEHED pasMep 4
BHYTPSHHETO H f, HAPYXHOTO BLICTYIAIOIICFO TOPLA KOBLA FIOMIUEITHHAKS, NpeHas-
Ha4YCHHOTO JULA IeMOHTAXA:

< gByma (pHc.

JluaMeTp Bata 4, M. 1015 ©B. 157050 ©B. 50 110 100
1 2 35
I[1pyi BHICOKHX SAILI€YMKAX HYXHO IPEIyc! Th Ta3bl QIS THT

cremumKa (puc. 7.15, 6 — BbiHOCHOM ameMeHT I).

Jlns pasMellsHMS TAT ¢beMHEKa (pHc. 7.15, 4) NpH yAaneHm HAPYXHOTO KOTbia
TIOMITUITHAKA K3 TIYXOT0 OTBEpCTHA NP )T 1t TP a =
= (0,4...0,5)C, 1ae C — ImHpHHa KOJb1[a HORLUKITHIKA.

7.5. KOHCTPYKIIMH ITOJIMMITHUKOBLIX Y310B

Ha pyc. 3.9 @ 3) ! CXeMH OB,
KOHCTPYKIME MOMIVITHUKOBHX Y308 YIoOHee paccMaTpHBaTh AT KAXKIOH cXeMbl,

> U ML omop.

@urcupylomas onopa B cxeme la. I[Tpy oce-
BOM (hMKCHpOBaHMN BanoB IO cxeme la (cM.
puc. 3.9) B onopax
THITBL B, TIC Hapuc. 7.16.

Kpennenne NOJMUNBAEOB HaA
sanax. Ha puc. 7.17 npuseseHn cnocober
KpeTUieHrs TIOMIMITHUKOB Ha Baly, KOTOPHIE
TPVIMEHSTIOT TPH HATPY)KSHIM BAJA SHATMTCIb-
HOH oceBoil cuoil B 06OKX HAIIPaRCHUAX.

H X ocy-
IWeCTBAAIT Kpy2aoli wauyesoi eatikod (pHc.
7.17, @), KoTOpyid OT CaMOTIPOM3EOJIbHOTO
OTBUHYMBAHUA CTOTIOPAT MHOTOJIAITYATOM IIaii-
Goii. CronopHas Iaiifa #MeeT OTMH BHYT-
peHHMIT BHICTYI M ILieCTh HapyXHBIX
BHICTYIIOB-NIATOK. BHYTpeHHIiA BEICTYII 11aHGHT
3aXOJUT B CIIELMANbHO BEINOMHEHHbIH Nas Ha
Baly, a8 OIMH H3 €¢ HAPYXHBIX BBICTYIIOB
©oTrHGaoT B WIMI raiki. Pasmepsl raek B
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2

Puc. 7.18

CTOTIOPHbBIX MHOTO/IAIMYATHIX INAH6 NpHBeNcHH B Tabn. 24.22, 24.23. Kanasku mog
A3BHOK WANGH — cM. Tabo. 24.24.

TpocTo M HaNeXHO KpeIUleHNe Konyesoil waiibod (prc, 7.17, 6). B sToM crysae
nrmudT drkcnpyeT 1Ay OT IOBOPOTA OTHOCHTEIBHO Baia. Y100 KOHUEeBbIc Al
NpY BHICOKUX YACTOTAX BpAllicHHs He BHISHBATH mMcOaNianca, WX LEHTPHPYIOT DO
OTBEPCTHIO nom.u‘mmxa (puc 7.17, 6) w1 no Banty (puc. 7.17, 2). Bo BceX BapuaHTax

HeC p BHHTOB, 1waiGy K Topiy Baia,
OT CAMOOTBEHYMEAHAA. Ha puc 7.17, 6, e cronop BHHTA ¢ HafGoit
CTOTIOPHOMU € HOCKOM, a Ha pHc. 7.17, 2 — nedy it ma#boit, y

nion oba BUHTa cpasy. KoHIH 1maii6bi OTTHGaioT Ha rpaHH TONOROK BUHTOB. PasMepnt
KOHIIEBbIX Luaiff npuBeeHs! B Tabi. 24.30,

Bce 6Gonbiuee NMpuMeHeHHe HAXOMWT Kpervienie NOMLIITHHKOB MPYICUHRbIM YRop-
oM naockum Koavyoxm (pac. 7.18, 6). PasMeph IpyXIHHBIX KONell M KaHaBOK J7i HHX
TpHUBeAcHD! B Tabn. 24.20.

Komsua e KaUeHUS MaT T IO b (puc. 7.18, @) ¢
JOBOJEHO OTK Tak, ipu cbize 30 1o 50 Mm
JIOMycK Ha IMpuHY cocTarer 0,12 MM, a mpn auaMeTpe csbite 50 o 80 MM — 0,15 My,
Pasmep e Bajia BHIIOAHAKT APUMEPHO € TAKOH Xe TOYHOCTBIO. Tospzy npyRMHHOTO
KOJbIa § BHITOMHAIOT © poiyckoM 0,12 MM. 3asop 2 MEXAY YNOPHBLIM KOJNBLIOM M
TOJUMITHAKOM: 7= e——s—>b.
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Prc. 7.19

Hanuuye 3asopa z, KOTODHM [Ud MOJIUMTIHAKOB € HHAMETPOM OTBEpCTHs,
HanpuMep, cpbtie 50 10 80 MM MoxeT KonteGaTkea Bripeaenax ot 010 0,3 M, snseTcst
HE/JOCTATEOM JAHHOTO KpemieHusa. JUis ero ycrpaHeHus LeaecoobpasHO MexXIy
TIONUIMITHEKOM ¥ TIPYXXHHHbBIM YHOPHEIM KONBIOM 7 CTARNTH KOMNEHCATOPHOE KOABLIO
2 (puc. 7.18, 6). NonfopoM s70ro KoMblA HO TONIMHE WK AONONHUTENLHOR €ro
0bpaboTroil IO PesyNETATAM M3MepeHHHl Ha cOOpKe 3a30p CBOLAT K MHHUMYMY-

B oteepcTH NPYXMHRBIX Kofell (puc. 7.18, 6) 1Py MX CHATHHA ¢ Bajia BCTABARIOT
KOHIIBL MATLOB, KOTOP Kombua Te
Kosel] HeGonbltas, NO3ToMY LIMITIEL BROAAT B OTBEPCTHS HETNyGOKO ¥ YaCTO CPhiBa-~
forcsi. Bo mzbexaHue sroro Ha Topue Komsna 2 dipesepyior nas (puc. 7.18, 6).

Crellyer TaKKe MMETh B BYY, 4TO NPYKUHHOE YIIOPHOE KOJIBIO BEICTYNAST Haj
10 SCTHIO Bana TembHO. Tak, KOS KOJALLO TIEPEKPHIBACT
dacky NoUMIHNKA IMIIB TI0 HeGONBIIOH MOBEPXHOCTH (3aYepHeHO Ha pHc. 7.18, #).
Ha Gombieit wacTa OKPY:KHOCTH NMPYAHHHOE TUIOCKOe KONBLO BOOBINE He COTpPHKA-
CaeTCs € TOPLUOM KONbLA TIO3TOMY KC P, KOJIBIO HE TOIEKO
YMCHBIUAST OCeBOM 3a30p, HO M YIyUIaeT KOHTAKT NOMUMITHUKA € IPYXMHHEIM
KOJILLIOM.

@Pupva «SEEGER» (T ) M npyrae JanyaThe
xonbia (puc. 7.18, 2), KOTOpBIS MMEIOT KOHTAKT € KOIBLOM HOJUMITHAKA B LIECTH
TOYKAX. D14 XKe (UpMa, Kak M APYIHe, MCHONbayeT [ MOIKMMa NOMUHITHAKOB K
TOpIY 3AIVICIVK4 Bala M3OTHYTHIe TIPYXHHHBIC YNOPHHe Koisla (prc. 7.18, @),
HCKIIOYAIOUIAE  HeObXOAMMOCTh APYTHX KO P Kom-
TICHCHPYIOHIHE CTIOCOGHOCTH TaKuX Kollell XapaKTepH3YIOT CICHYIOINE JaHHBIE, MM:

d 2 m Wy w1
40..100 1,75.3.0 34.63 3,5.69 21t 3iat
Chefyer TaKKe MMETh B BUJTY, Y10 NPYXMHHHE YIOPHHE IIIOCKHE KOTBLA MOTYT
Tiepenanath SHAYNTEABHBIC OceBble CIUIEL TaK, HAIprMep, TIpH fraMeTpe Bana 30 MM
OITyCKAeMAA OCeBas CHIIA T IPYXHHHOTO YIOPHOIO IUIOCKOTO KOJBLA COCTARISET
17 xH (1261 24.20).
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Puc. 7.20

Cosdanue ynoprvix 14 eany. O y
KaueHUd ABNACTCH TO, YTO €r0 BHYTpPeHHee KONBIO MABNAETCS BechbMa INONATNHBON
BeTanbio. YrobH BHYTPCHHEE KONBHO OBUIO YCTAHOBIEHO Ha Bally TouHO, 6e3 nepekoca,
€ro HeobXOMMMO TOKUMATE TNpH cBOpKe K 3AIICWKY Bala MM K TopUy HeTand,
YCTAHOBIEHHOH Ma Baty. Komblio MOMIIMITHWKA MOMKHO TIPHNETaTh K YNODHOMY
SAMIEYHKY CBOSH TIIOCKOfi TOPLOBOH MOBepKHOCTHI. C OZHOM CTOpOHH! BHICOTZ
3aTICIRKA BANA JOIDKHA Obirb Goikime Bl (hacky < apyroi —
JIOIDKHA BHITE © Y4eTOM )CTH CHATUA < panra. Heob-
XOJMMEIE CREAEHHA 1O BbIGOPY BRHICOTH! 3AIUICYUKA Bala MPUBEAeHH BhIle B 7.5.

Ecau 1o xakum-Ji6o NpHtvHAM He yaeTcd Co3laTh SaIUiedrK Bala Tpefiyemoi
BBICOTH], TO MCTIOL3YICT OIMH M3 CHeYIOIHX BAPHAHTOB:

— MEXNY 3allICYMKOM Bala M KOJMbLOM MOMIIMITHHKA CTABAT IIPOMEXYTOYHOE
KoJbI0 HeobxomiMoil Beicoihl (puc. 7.19, a);

— CO3MAKT 3AICIHK il TIpy: P TIOCKOFO KONBIA B
KaHaBKy Baa (puc. 7.19, 6);
— yo Teaboe KONbLO [, yNydwaoliee KOHTPAKT

TIOMIUMNHAKA © TIPYXUHHRM KoasloM (puc. 7.19, 6);

— B KaHaBKy Ha BaJly YCTAHARTMBAIOT fBa MO/yKombla '-obpasHoro wim npsamo-
YTONBHOTO CedeHUs, KOTOpEIe OT BBHITANAHWA YAePXWBAeT BHYTPeHHEe KOJNBLO
noammrEnka (puc. 7.19, 2), npyxiHHoe Komsie (pric. 7.19, 0), HepasseMHOS KONBLO
2 (puc. 7.19, e,

ern.uenne NOIMHEOHEWKOR B Kopuyce. Hapuc 7.20 niokasaHu
Havfonee CHOCOGE!

Hupoko NPUMEHSAIOT TIPOCTOH M HAlleKHbIHA CHOcob 3a|<pem|enm NOMIMTTHAKA B
KOPIIVCE KpbitKoil: npmcp'n-xoﬂ (pyic. 7.20, a) mim saknamHOM (puc. 7.20, 6). Haubonee
TIPOCTO KPETTHTE. KaHaBKH Ha Konple (Tabn. 24.11).
B xaHaBky y JuiocKoe Koo (puc. 7.20, &) wim
JiBa monykoneua (pue. 7. 20 o), xo-mpme 3aKpensIoT Ha KOpIyce BHHTAMU.
JIOCTOMHCTBOM STHX CTIOCOGOB ABNAETCA TO, YTO OTBEPCTNE KOPIyca He MMeeT YCTya,
YCIOXHSIOWIETO eTo 0OpaboTky.

Ha puc. 7.20. 2 nc 3aKperuieH Konvtiom 1.
PasMepbl NIPYKUHHBIX Kollel, # KAHABOK JUTSL HHX TIPHBCAeHB! B Tabn. 24.21. YTobbl
3aKpEeMNATH KOALO NOMIMITHAKA B Kopnyce Ge3 3a30pa, MeXAy CTOTIOPHEIM KONBLOM
A MHOIA D >pHOE KombUo K. JIa yIyHiicHIs KOHTAKTa

ng
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Puc. 721
© KONBLOM TIaTYATHIE 1e Xoablia (puc. 7.20, d).

KomreHcatop He HyxXeH, eclM KPenTh OMUKIHAK NPYXHUHHbIM H30THY ThIM CTOTIOP-
AV KoIbLOM (puc. 7.20, €), NOIKMMAlOHMM HApYXHOC KOMBLO NOALIMITHUKA K
3ANCYHKY KOPIIyca.

Ha puc. 7.20, 3 nokaszalo KpenneHye MOMIUMITHAKA B KOPYCe ¢ MOMOILIO TPex
yemanogounbx eunmos i Kolibla 1. Jlna npuveHeHHs 3Toro crlocoba HeoBXonMo HME T
BO3MOXHOCTb PacIOIOXHUTh TPH BHHTA PaBHOMEPHO MO OXPYKHOCTH Kopiiyca. BuaTsl
OT CAMOOTBMHHHEBAA YIEPXKHBACT 3aMKOBOE KOMbUO 2.

B flerko HArpyxeHHbIX OTIOPaX IPH OTCYTCTBHM OCEBbIX CII TIPHMEHSIOT KpeTUIeHHe
€ NOMOILBLIO Rtacmun ¢ paseodnsiy Koryamu (puc. 7.20, ). O6bINHO TPUMEHSIOT fBe
TJIaCTHHEL, YCTaHaB:kBas MX Yepes 180° 110 okpyxHocTH. [InacTUHB BBOAAT B OCEBbIE
KAHBBKH Hi MOCAI0MHOM OTBEPCTHH KOpTIyca. KOHIb IIACTHH OTTHGAI0T IONAapHoO Ha
KOPIIyC M Ha HAPYXHOE KOMBLIO NOMUMITHAKA.

Bce paccMOTpeHHBIe criocofbl Kp B KOp! Gonee win
MEHEC PABHOHEHHBL.

Coadanue ynoprrix aanneusos 6 xopnyce. JIlsi TOUHON YCTAHOBKH HAPYXHBbie KOIbUA
TIOALIMITHHKOB TIODXHMAIOT K 34I51e4HKy KoprycHol getan. IMo prc. 7.21, a ynopHsiit
3AMNEYVIK CO3AaH HETIOCPENICTEEHHO B Kopryce. ONHAKO HAIVMHE YCTYRA B OTBePCTHH
KODIYCHOR AETANH COINAET ONpefie/eHHbIE TPYTHOCTH NPH PACTAYIBAHHY OTBepCTHA.
O6paboTKy OTBepCTHA KOPNYCHOM JeTajii MOXHO YIIPOCTHTD, €CIU 3aTUTeUMK CAENaTh
6 cmaxane (puc. 7.21, 6). Ho BBeAeHHe NONONHVTEIBHOR TPYACEMKOM M TOYHOMN AeTANA
— cTaKkaHa — MOXeT GLITE ONpaBAHO TONLKO B TOM Clyyae, ecliii CTaKaH NO3BOISET
PeLMTH KAKYKO-THO0 APYTYIO KOHCTPYKTOPCKYIO 3a1a4y: yIpoliteHue cGopku, cojnarme
CAMOCTOSITEIBHOM COOPOYHOMN €MUHNLILL.

Boree NpocThIM OKA3BIBACTCA BLITIONHEHHE 32TLIEMMKA TIOCTAHOBKOMN Npyasauasozo
ynoprozo koasya (pac. 7.21, ). Cregyet UMETE B BUIY, Y10 NPYXUHHbIE KOJIbHA MOTYT
TiepeaaBaTh 3HAYUTEBHLIE OceBhle cunbl. Tak, HANPHMeEp, TIPH IVAMETPE OTBEPCTHA
62 MM JOIyCKacMas OCEBad CHIa AN TPYXWHHOTO YIOPHOIO IUIOCKOTO KOJbLA
coctarnsier 74 KH (rabn. 24.21).
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Pic 7.22

B kopiyce ¢ pazbeMOM 110 OCH Balla YNODHELH SAIUIEMHK MOXHO COIIATD Heibhbub
KOLKOM, 3ATOXEHHBIM B KAHABKY OTBepCTHA Koplryea (pyc. 7.21, 2).

Ha puc. 7.21, 0 ynopuuiii sanieunx coanax deyma norykonvyamu T-oBpasHoro
cevenns. Monykonblia 3aN0XeHE B KaHABKY OTREPCTHS Kopryca. CKOCEI Ha TOJIYKOMb-
TAX JIENAIOT BOSMOXGHLIM X YCTAHOBKY B KAHABKY OTBEPCTHA HEpAIbeMHOTO KOPIYCa.
HapyHoe KOBIO NIOMUHITHIK, yIePXHBAST HOAYKONELA OT BENATAHMS, 3arlIeqnK
1o puc. 7.21, e cosnan IByMA NONYKOMbLaMH 1, KOTOPEIE YICPXMBAET OT BEMATAHNAS
43 KAHABKH KOPIyCa NPYAMHHOE YTiopHO® Konbuo. Jipa nonykomsna 1, obpasyionme
YTIOPHBIH 3alieNK B BaphaHTe puc. 7.21, e, yIepXuBaeT OT BHTIANAHMA WCIBHOS
xomeuo [-06pastoro cevenma.

Bce ynopHEIe 3aILIcumKy, BLINOTHEHHHIE 11O PHC. 7.21, cnocobHLl BocTpHHUMATE
SHaYMTEALHBIE OCEBRIC CIUIEL U MOTYT 6BITh NMPUMEHEHB! MW JHOBOM M3 criocobon
KpeIUIEHH TIOMUHITHHKOE, TIOKASAHHBIX Ha prc. 7.20.

Peryninporanmne ocermx 3a30pos B nopwxoRukax. Hpu
(PMKCHPOBAHMM Baja B OIHOH ONOPe OTHMM TOILIMITHHKOM (cxema Ia wa puc. 3.9)
perymipopanve He mpouspofiar. Ocenofl 3a3op cO3MaH NPH  WSFOTOBASHMM
TOAILATHYK .

Punxcupyiomas onopa e cxeme 16. IIpu ocesom GUKCHPOBAHMH BAIOE MO cXeMe 16
(puc. 3.9) B PuxcHpyrowyx onopax ng TULEL T
Ha puc. 7.22, a —u.

VIiopHbie 3afieYukn Ha Balax ¥ B OTBEPCTHSIX KOPIYCHBIX IETANCH KOHCTPYUPYIOT
TIo OOHOMY M3 BAPHAHTOB, NOKA3aHHBX Ha puc. 7.19, 7.20 u 7.21

VIIoBas KecTKoCTh PUKCHPYIOLINX OTIOP, B KOTOPHIX NOIMNIHUKY PACTIONOKEHb
o BapyanTaM puc. 7.22, 6, 2, e, 3, Bbllie, YeM ONOP € PACTIONOKEHHEM TOAIHITHUKOS
1O BapuaHTam puc. 7.22, g, ¢, @, sic.

Perynuposaume ocesoro 3aszopa B monmunumxax. B
HCKOTOPEIX THNIZX HOMIUMITHUKOB (HANPUMEP, PAmualbHEX H PATUATBHO-YIIOPHBIX
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IUAPHKOBBIX, PATHATEHHX CepHYeCKX IHAPUKOBHX H PONMKOBBIX) OCERbIE 3a30Pbl
MeX[Y KONbLAMM M TeJaMH KaYCHHS CO3AAHBI TIPU H3TOTOBNEHMM TIONIANHAKOB. B

APYTUX (KOHMYeCKIX POTHKOBBIX) OCEBbIE 3330kl V 11pu cBopke

Hanmuupe 3a30poB B 1 ofec Terkoe Bana, a
OTCYTCTBUE MXY TCompc ), HO TIOBBIIIAST KECTKOCTD OFIOp
M TOHHOCTD Baja, 2 TAKKS YIyact HATPY3KH MEXKIY TEIAMU

" MOBBALAS XCTh TIC

B magenusx, B KOTOpHX BaXHO NONYINTH BEICOKYIO KECTKOCTD OO MIIH BBICOKYIO

TOYHOCTh WAMHICTH METALIOPEXYILMX CTAHKOE), 3230PH B
YCTPAHSIOT, HATAY.

Ipn koHCTp! TiC )BOTO Y314 Fip TPUBAIOT paan
€N0coBb! CO3AHMA B NONLIIIHAKAX 3330POB ONTUMAIBHON Be/DTAHbL. @ FIpM Heob-
XOAMMOCTH H TFaK Oro np > HaTsIa.

B P: OT i ¥ OCcuOil 330Pbi, KOTOPEIC CBA3ZAHBL
Mexny coboii 7} octeio. Tpu 3330pa B OIHOM Ha-~
TpaBAeHHY (HAPHMED, B OCCBOM) M3MEHACICH 3a30p M B APYIOM (DalBaibHOM)

3asoph! B CO3AAI0T Y H: npy cbopKe uz3fems

Halye BCero OCCBBIM CMELLCHHEM KONl WM (SHAYHTEMLHO PeXe) 3a CIT PANHANEHOR
AebopMALNK BHYTPEHHENO KOIbila NPH €10 NOCaAKe Ha TIIKAAPUYeCKYIO W KOHyC-
HYIO [IOBEPXHOCTS Bana.

Per 3230pOB WM PATRATEHO-YTIOPHBIX FOMIIHIHAKOB
uKcHpylolleii oropbl B cxeMe 6 BRINOIHAIOT OCeBbiM NepeMelleHHeN HAPYXHBIX HIH
BHYTPCHHHYX KoJlell.

Pezyaup ocesbin rapyxervix Koiey, Ha pre. 7.23, @
> per NpoKIAaoK 7, <1100 GrraHen KpHOIKA
nomuuremkos. Jng 910l Lenn NpUMeHsIOT Habop TOHKMX (TomumHoit ~ 0,1 MM)
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MCTAUIHHCCKMX NPOKNIAIOK. VIobHO Taxke
FIPOM3BOINTE  PEryNUpoBaHue  HabopoM
FIPOKMAKOK paHOM TomumabL. Tak, dupma
<TuMKeR» (CLLIA) TIOCTapIseT A 3700
cnc.qymmmx KOMITIEKT NPOKIAIOK (e )z
gouianoi 0,127 vv — 3, romupsoi 0,179 v
— 3, TomimmHoit 0,508 mm — 1. JoctarouHo
TOMHYIO PErITMPOBKY MOXKHO NOMAYYHTb COC~
Tapass HA0OP MPOKIAIOK N3 S TOMLIMH:
0,05; 0,1; 0.2; 0,4; 0,8 mm. VHorma BmecTo
KOMIUILKTA MPOKIANIOK PCrYAHPOBEHHC
NPOU3BOIAT ABYMS NIOTYKOABLIAMH, KOTOPhie
VCTAHABIMBAIOT Yon ¢aaHcy 6e3 cHsTHs
KPBILLIKAL.

PerynmpoBahye TIOQUIMIIHIKOB MOXHO APOMIBOIHTL BHHTOM. BBOPAYMBAEMBIM B
kopnyc (puc. 7.23, 6). Hyxuo MMETb B BRJY, 9O TOYHOCTb Ga01POBaHHs NO/ILIETHIKA
B 3TOM CTy4ae OKASHBAETCS NOHMKCHHON. TIOBBICHTL TOHOCTL GasHPOBaHYS MOXHO
RosjekcTBYS BRETOM 1 Ha wajiby 2 (puc 7.23, ). [aiiba caMoycTaHaBNMBACTES TI0
TOPLlY HapYAHOro KOTbila TONIMIBMKA 61arofapa Harimo cdhepuyeckoll Nobepx-
HOCTH Ha Topue BiHTa I [Ipy XoHCTpynpopalny wialiby 2 HyXHO BenaTh KecTKOM, a
[IRAMETp Pery:IMPOBOMHOTO BUHTA BOSMOXHO Gonbiiero pazMepa. ITpn Manbix auamet-
paX BAKTON HaGAt0JaI¥Ch CIYH4H BRIPHIBA BHUHIOB M3 KPBILKK NOMLMYIARKA FOX
fieficTBHeM oceBbIX cil. TOYHOCTD PEry;IMpOBaRuA Mo PHC. 7.23, 6 MOXHO TIOBLICHTE
yMCHBLLUAs AT pesstbl. Flo3ToMY B TaKiMX KOHCTPYKIMAX IIPUMEBSIIOT PesbBh! € MeJKIM
UArOM.

"A

o
Niowvazonesz: “\\\\\\\ %

Puc. 7.25

ocesbim 1P xoney. Ha puc.
i3 24 a perymlpom.l-me TIOALIMITHUKOB nponown" TIOIXMMOM TOPLIOBOI 1waiith 1.
Me)xny TOpUIAMH Bala M 1Uaiifbl yCTaHABAMBAIOT HabOp TOHKMX METULIMYCCKHX
ripoxaazok 2. Ilaiby Kperr K Topity Bala BHHTOM H CIOTIOPST.

Ha puc. 7.24, 6 nokasaHo perynHpoBaHyie NOILMAHAKOB rafikoil. Mocre COIIAHNS
I TIOTUMITHAKAX TpeGycMOro 3330pa raifiky PAT MHOTO.
wakioit. 1 31010 raifky HeoBXoNMMO YCTAHOBUTD T2k, YTOOBI ML HA Heif coBrial
1O PACTIONIONREHIIO € OQHHM 3 OTTMGHLIX BLICTYNOB-NANIOK CTONOPHON Miailh. B
HEKOTOPHIX CIY9ASX BHIIONHCHHE 3TOTO YCNOBHA BPMBOMHT K HAPYILCHUIO TOHHOCTH
peryanpoBatns. TaKOro HEAOCTATKA MAIICHO PEryNIPOBIHHE FAAKOH CO COELMATLHEIM
konueBuM gedopmupyeMbiM GopTiKoM, puc. 7.24, 6. Ha pesbbosoM yuactke sata
BLIIOTHAIOT fBa Dasa (depes 180°). IMocie cosmanus B NOMHMIHKKAX Tpebvemoro
3130pa rAfiKy CTONOPST, BIARIMBas Kpas fedopMHpyeMOro BopTHKa B J1asbl BAia.

KoK moKashlpaeT NpAKTHKa, OCHabisTh MOCATKY WOL [lepeMewaeMbiM TIpu
PETYIMPOBAHMH BHYTPEHHMM KOJLLOM TOAUWMITHUKA He Tpebyetcs. PerysupoBanue
TIOMLIATIHAKA ~— OTBCTCTBCHHAL Kauectso per 2 3ABHCHT OT
K argu c6opumxa. e MOXHO JIEYKO HCAOTAHYT) WIH TICPCTAHY Th.
MosToMy Ha HeKOTODBIX 3aBOAaX Onopsl TpeByeMoil kecTroeTy coznator nonbopom 1
nomuudoBKol pacnopHbiX Konell / M 2, KOTOPHIC YCTAHaBAMBAKOT MeXAy
FOAIMITBMKAMY Ha Baly U B Kopnyee (puc. 7.25). Hocne 3Toro Kak BHYTpeHHUE, TaK
# KOJNBUA TiC OB 3aKPEILSTIOT Ha Baly ¥l B Xophyce. D10T cnocob
OYCHb HALCKEH, HO TpebyeT TOUHbBIX i pasMepOB TC OB I TINATETE-
HOI NPHroHKH KOJewl.

Tinasaonse onopss B cxemax Jawu 16. ITpy oceBoM (PUKCHPOBA HUK BATOK [T0 CXEMAM

lgw I6 (puc. 3.9) B 114 onopax T THNEI 1IC OB, NPEACTAB-
NeHHbie Ha puc. 7.26, ¢ — . Mexay TOpUaMB HapyXHOTO KOJbla TIOMUAIHUKA ¥
KPSIIKH B TABAKOIEH onope p TPUBAIOT 3230D b. Y $450pa B OIOPaK,
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Puc. 7.26

BEITIONHEHHEIX 11O PHcC. 7.26, & — 6, MOXHO TIpnHAMaTh b = 0,0k, rae § — paccTodHe
MEXIY TOPLIAMK KOJEL TIOMIUIHUKOB, MM (cM. pyc. 3.9). B-onopax, BEITONTHEHHBIX
10 puc. 7.26, d, 3¢, 3a30p NPUHUMAIOT pasHsM b~ 0,5—0,8 MM,
Jlnst KperieRust Konell MOAUIMITHHKOB Ha BaJiaX MM B KOPIYCHBIX AETAHX MOXHO
HCTIONB3OBATH PHEMH, KOTOPhIe GbUIN NpyBeAeHE Ha puc. 7.17—7.21.
PerynnpoBanye NOAMANHHUKOB. JKeCcTKOCTh IUIABAIOWIEH ONOPH
MOXHO YBEMMYWUTh CHCLWATBBHMH KOHCTPYKTOPCKUMH mpueMamu. Ha puc. 7.27

TIpHBe/IeHB] TLTABAIONINE OMOPHI, B KOTOPHIX T HATAT O 0T ycTa-
HOBKO# Koxeil { ¢ GoBIIIM YMCTIOM NPYXUH, PACTIONOXEHHBIX N0 OKPYXHOCTH.
@upma «SKF» (Lserpin) yeT b HATAT B KaK
1K, MM, TaK M TapehyaThIMU TIpyxiHaMu (puc. 7.27, g, 6). B nocaennem
cnydae NpyXHbl 06ecNeYHBaioT NOCTOAHHYIO CILTY.
Heobxomumas HKECTKOCTD TL i1 onopsl B NPOJONLHO-pesep-

HoM cTaHke (puc. 7.27, 6) nony4eHa AedopMIpoBaHyeM Ha KOHYCE BHYTPEHHEr 0 KObLa
TIONMIKITHMKA.

Onopn ¢ npeapapurenbabm HaTarom. Xectkoers onop Ha
TIONUMITHAKAX KaYEHNA MOXKeT ObiTh 3HAYMTE/IBHO MOBbULEHa TIPH CO3IAHMH Npell-
BADMTENBHOTO HaTAra. B OBGEMHO OTperymipoBaHHBIX NOAIHITHUKAX OTHOCUTSIBHOS
oceBoe KOJen no):( ¥ it oceBoH CWIBI CRIATHBAETCA M3

o HMEIOLLErocs B IIOMIMITHHKE OCEBOTO 3a30pa
¥ ynpyro# aepopvaipn B MECTAX KOHTAKTa T¢Il KAHeHHS C KONbIIAMH TIOIMITHHKA.
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Puc. 7.27

CYIHOCTb NPEIBAPUTENBHOIO HATSTa 3aKMOYAETCs B TOM, YTO Mapy TOAUHIHHKOB
MPEABAPATCIILHO HATPYXAOT OccBoil cynoll. BTa chla He TONBKO YCTRAHACT OCCBOM
3230p B TAPHOM KOMIUICKTe MOJUMITHHKOB, HO M CO3NAET HAYIBHYIO YIPYTYIO
ehOPMALIAIO B WECTAX KOHTAKTa KOMC ¢ TeaM KaycHHA. Ecau 3aTeM NOMUMITHUK
HATPY3UTE paboyeii OCeBOl CHNION, TO OTHOCHTENBHOC TICPEMEIMCHHE eFo KOojell Tof,
IefCTBICM 3TOH CHUTL GYACT SHAMMTSABHO MEHDILE, YeM [0 CO3IAHNS TIPeABApUTENb-
HOTO HaTAra. YeM MCHBINE OTHOCHTENBHOC epeMeltieHye KOJell, TeM BBILLE XECTKOCTD,
yoma.
¥/

FHBLE RS2 TIC OOBIYHO OCY ocesbim
cvewenten Koael (CXeMaTIIHO MOKA3AHO HA pHC. 7.28). AHalOIMyHa cxeMa ofpazo-
BaHYs NPEABAPHTCABHOIO HATATA B CIYSA¢ YCTAHODKH HPOKAGOOK, HPYHCUR MIM KoAel,

O % II G il BaTAr IPYMCHAIOT 11 NOBBILLICHNSA JXec-
TKOCTH KaK (PHKCHPYIOLMX, TaK H IUIABAIOLIX OTIOP.

Ip i namse nook onop. Ha prc. 7.29 nokazaHbl
OCHOBHBIE MCTOfBl COSJAHHSI TIPCABAPHTENBHOTO HaTAra ¥ NOMIMMIHMKAX
dukcupyloumx orop cxembl J6. TlpeApapiTeNbHEI HATAT COSNAIOT COMALPOGKOLE
mopios enympennux koaey; (puc. 7.29, ) Ha BCTMNHHY, HEOOXOMIMY'O JUTA NONYUCHUS
3AGAHHOTO HATAra FIOCAS OCCBOTO CHATHS APYT € APYTOM HAPYXHBIX M BHYTPEHHMX
XOAET; € TIOMOLLBIO FPOKanok. (prc. 7.29, 6) niv Kollel pasHoli ToLkHE (puc. 7.29, 6),
4 TAKKe TpYxuHaMu (puc. 7.29, 2).

1ped ii hamaz naa-
eaiowi: onop MOXeT GhITh CO3AaN OPYXKUHAME
cxatust (puc. 7.30, @), NpuMeHEHMEM BTYNOK
pasHoi mmanbl (puc. 7.30, 6), coulmdoBKoi
TOPLIOB BHYTPCHHHX KOJIeLl TIOMUMIIHYKOB (PHc.
7.30, 6), crieLuanbHO NOJOGPAHHBIM KOTbLoM |
{puc. 7.30, 2).

Onopoi no cxeme 2a — «spacyiops. Ipu oce-
BoM (PHKCHPOBAHIH BajlOB NO cxeMe 2a (puC.
3.9) obe onopsl KCHCTPYUPYIOT OIMHaKoBo. Ha
125
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Puc. 7.30

puc. 7.31, @ — 3 NpuBeJeHE! NPUMEPS! KOHCTPYKTURHOTO O OPMICHIA OTHOH ONOpH ]

Bala, APYTYIO ONOPY BEIIOMHAIT AHATOTHHHO.

Peryninposanne 3a30P0B B NOXMBNHEKAX NPOBONAT 0CequiM

nepemewgeruern Hapyxcnux xosey. Ha puc. 7.32 é ) per

TOHKVX METAIUIHYECKHX MPOKNANOK J, YCTaHARIMBACMBIX TOA (IaHIb npmae[m-mx o
KPBUILEK xoB. JL1 per 8 HA60P IPOKIANOK MOXHO
YCTaHOBHTE oA (navel; omHOM M3 Ecmn 0 TP

PeryIMpoBaTh OCEEOe MONOXEHHE Baka, o6l Habop NMPpoKIajoK pasfensioT Ha JIBa,

a sareM KaXIRH U3 HAX YCTAHABIMBAIOT TN (aHel| COOTBETCTBYIONIEH KpHILIKH.

Perymapomasie HabopoM MeTATUTHYECKIX IIPOKIANOK OBECTIeEAET JOCTATOYHO BH-
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Prc. 7.31

COKYIO TOUHOCTS, €10 IPHMCHSIOT NPH YCTAHOBKE KAK PAIMATEHBIX, TaK M PamualbHO-
YTIOPHBIX MOJIMHITHUKOB.

B ciyuae npumenenus SaKIATHBIX KPHIUEK PETyINpOBAHUE DPAIMATBHBIX
TOMUHIHUKOB MOXHO BHIONHATb YCTAHOBKOH KOMIICHCATOPHOTO Kombla § MexXay
TOpUAMH HAPYAHOTO KOJNbLA NOMUMIHUKA B Kprmndi (puc. 7.33, 6). s yaobeisa
cGOPKI KOMTIEHCARTOPHOE KOMBLO HYXHO YCTAHABIUBATS €O CTOPOHH FIYXOH KPBIHKU
nomupnHnKa. Tpn yoTaHOBKe pamamkHBIX HMIapUKONOMIHMIHAKOR MeXTy TOPLOM
HAPYXHOTO KOJbLIA YIOMIKITHAKA M TOPIOM KPHILIKH NOMITHITHIKA OCTARILIOT 3330

a=02..0,5 Mmm mna TEILIOBBIX it (pric. 7.32 n 7.33, a). Bror
3a30p Ha SepTexax c6OPOUHRIX eAMHAL, BEIUTY €10 OCTH, HE TIO)
PerymipoBanve O-YIIOPHEIX B HpH 3:
KPBULEK BLITOAHIIOT 10 pHc. 7.33, 6, BosnelcToys BUHTOM I HA COMOYCTAHABNHBAIO-
uyoca wak6y 2. Mg TOYHOCTH per peskbil ©
MenKuM 1aroM. Perynsposanue 10-) B p-
HbIM KONLIOM Y10 THIIY pHC. 7.33, 4 TpyNoeMKo, H €ro NOSTOMY NPAMEHSIOT OYeHb
PEAKO.
ITpn M3MeHeHHY pexuMa paboTsr era paTypa, a cacao-
BATEIIbHO, 3a30p B NOAUMIHAKAX U MX XKeCTKOCT, C. M

npy cbopke per ip; TCS BCICICTRBUE
¥ OBMSTHS MIK] P Tloaomy HeoBxoanMO HepromNecKoe
TOETOPHOE PETYIMPOBAHYE NIONIMIHRHKOB.

Boree wim MeHee TIOCTOSMHHYIO XKeCTKOCTS OTIOp CO3ART TIPAMEHEHHE YIPYTHX
9MeMEHTOR (pHc. 7.34), KoMIeHCHPYIOMKX H3HOC. TIpyXUHET pacTioNnaraior no OKPYK-~
HOCTH M YCTAHABIHBAIOT B Kombliax I (puc. 7.34, g, §). B nomummuke dupver «Fave»
(Dparms), a Takke B OTeHECTBEHHBIX TOMUHNHEKAX Tura 17000 (puc. 7.34, 6)
HapyxHoe Konklio ofbenuneHo ¢ xonbuom I Lilmpnea HapyxHoro konsua

v Ha, YTO TOMHOCTE Ga3nMpOBAHMA HOINDMIHMKA N0

OTBEPCTHIO KOPITYCHOMN HeTalik.
Vnpyrue anemenT BeT B OHOpY, Ha PYIO He [eHCTBYeT OceBas CHIla
(o e Cuna TIPYXHH HOIKHA HpeBOCXOIUT: B
p 0-) CYMMY OCEBOH COCTARISHOILEN OT panvaigbHOM

HArpyskm ¥ BHELHeH OCER0il CIUTHL.
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Onopw nio cxeme 26 Ipu ocesom & BAllOB TIO CXeMe
26 (puc. 3.9) 06¢ ONOPEI KOHCTPYHPYIOT OAWHAKOBBIMH 110 PHC. 7.35, 2 — €.
Ocesoe & Bajla BIISTION 34T Kopiryca, B KOTOPHE
YNUPAT TOPLL KoJen 3annewnku pus ynopa
MOTYT GhiTH TI0 ONHOMY M3 BapHaHTOB puc. 7.21.
H: yIagHOE P Ha puc. 7.35, 4. B aT0M BapuaHTe B
Kopnyce OTCYTCTBYIOT KaK YCTYNE, TaK W KaHaBKH. KoHMdYecKue poNmMKOBHIS
TIONUMITHUKRY ¢ GopToM Ha KOJBIIE B BpeMsI MCKIIOYHTEIIEHO

UWHPOKO MPUMEHAIOT B MAlTHHOCTPOSHVH.
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PerynapoBafHe 3a30p0B

B NOAMHNHHKAX NIPOBOJST OCeabiM

GHYMPEHNUX Koney TI0 BATY
niocpencTBom Taek. Ocnabnaate Miocanky
TION MEpPeMENIAeMEIM BHYTPEHHIM KOMb~
oM TMOMUMMHMKA He Tpebyerca. [na
peryaMpoBaHusd IONUKITHUKOB ROCTATOY-
HO OHOM ralKy Ha OTHOM 13 KOHIIOB BaJia
(puc. 7.36, ). Ecnu DONOAHUTE/LHO Tpe-
Gyercs peryanp B OCEBOE
BaJIa, TaHKN TIPEAYCMATPMBAIOT Ha 0BomX
ero KoHuax (puc. 7.36, 6).

Toynocts GasMpobaHHs BHYTPSHHHX
KoJiell TOAUMIHAKOB 3aBHCHT OT TOY-
HOCTH H3TOTOBJICHNS Pedsbbl Bana ¥ Taiki

Prc. 7.38 ¥ OT CTCTICHN TepNCHIMKYIAPHOCTH 6a30-~

BOTO TOpLIA Taifky. 11 NOBHIUEHNS TO%~

HoctH 6asupobaHMd TIOAUINIIHMKOR,

dmcupyeMLX 1o cxeMe 26, B OTBETCTBEHHBIX MIICTHAX pessby Bana IUmMGYIOT, a
i Topell TakKky b Ha pe3nGoBOi OnpaBKe.

@upma «TUMKeH»> DEKOMEHIYeT WIS STol LeNn PETYTMPOBOTHYIO rafixy 1
HABMHYMBATb Ha peably BaJa M CTOTIOPUTH B ONpPefie/IeHHOM IO/ICKEHIH (puc. 7.37).
Tlpu uomd Bana " 1t Topew! Taiiku 1.

H 3aBOJTBE TG ©OCeBOJi HATAT B KOHUMECKHMX
PONMKOBRIX HOMUMIBHKAX ycTaHOBKOH Kozienl 7 ¢ GonslmyM YACAoM TIPYXHH, pactio-
JIOXEHHBIX Y10 OKpYxHOCTH (pHc. 7.38, 4). Takoe xe pelncHHe peKOMCHIYET H dupma
«Fame» (puc. 7.38, 6).

VcTaHOBKA YTIPYTHX S1EMEHTOB YTy TUIACT YCHOBAS paboTHI HOMIMITHAKOB, TaK KAK.
JlaKe TP OTHOCHTENEHO HETOUHOM MX PeryTMpOBaHHMH MpH MOGOM TETLIOBOM
VIUIVHEHMM Bafla YCTpaHeH OceBol 3330p B TIOAUMITHUKAX.

Vnpyrye SneMEHTH MOXHO BCTpaneaTh B OTOPbl HE TOMBKO € KOHHIECKMMH
Pe MM, HO B € panuamsHEMA (pyic. 7.38, 6) M paTHANBHO-YTIOP-
HuME (prc. 7.38, 2) noauIAAKAMH

7.6. KOHCTPYHPOBAHHE OIIOP
BAJIOB KOHHYECKHX INECTEPEH

Cxenmbt 0ceBoro PMKCUPOBAHAS BATOB KOHIYECKIX LICCTEPCH TNPHUBE/ICHE] Ha PHC.
7.39. B yanax KOHMYECKHX Tiepesad Iup e

Bana-mectephu (puc. 7.39, @ — 6). KoHCTpyKinaa yania B 9TOM CiyHas ToXyIaeTC
TIPOCTON, KOMNIAKTHOM # yEOGHOMU 1171 COOPKH M peTy/IpOBAHMA. HepocTraTok KOH-
CONBHOTO [X *PHH — T1O] KOHHEHTPAAS HATPY3KH X0
JumHe 3y6a 1ecTepHy. Eciu miecTepHIO pacllofoXuTh MEXIY ollopaMy (puc. 7.39, 2),
70 KOHHEHTpAMA HATPYSKH HWXE BCTELCTBHE YMCHBIICHMS niporuba pana ¥ yra

TIOBOPOTA B MCCTe Y M KOHICCKOH OIHAKO
ornop Y10 3Tol cxeMe T K SHAYH MY KOpITyc-
HLDC fleTaneli, 3y0YATOro KoNeca, U TI03ToMY Ha NIPaKTHKe TIPHMCHAIT CPaBHUTENILHO
penxo. 1T BEHHOO ¥MeeT cxeMa Tio pHc. 7.39, a (cxema 20 Ha
puc. 3.9).

BaJinl KOHM4ECKHX K ypHHe oceBre nedop-

Mal[iM He MIpAIOT Takol ponH, Kak NMpA IIHHHBEX Baiax. Paccrominig MeXIy¥
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TIOAUIHITHUKAMHA CPABHUTEILHO Mamel, a

CITH, HeHCTRYIONE Ha B M ero oniops, &) o)
penpki. KonnesTpamvo Harpysxu npm e 2 K
e e Hi n
CTPEMATCA YMEHBILMTH FIOBEIIEHUEM XKec- g

2

TKOCTH yana. [ospnuenHKe TpeGosanms K 8
KECTKOCTH JIMKTYeT ¥ Heobxomumad 1o

YCIOBUSM  PaGoTE KOHMYECKOTO 3alierl- == = =
JIeHKA BHICOKas TOYHOCTb OCEBOTO TIONI0- ST S
KEHAA KOHNIECKOH LieCTepHHU.
Ipii IpOCKTHPOBAHAH y/1a BHIGHpAIOT Prc. 7.39
HafpaBNieHVe HAKIOHA 3yObeB M HATIpAB-
neHue PHH C 4yTobhl Ocepas CHNA B JaLEIUIEHAN GhUia

HANPABEHA OT BePIIMHE ACTHTeHHOTO KOHYca. B KOHCTPYKIMAX Y3/0B KOHHYECKHX
LIECTEPEH NIPAMEHAIOT PaaHAlbHO-YIIOPHbe DORUMIHAKY, INABHHEIM 06pazoM
KOHITCCKHE PONMKOBEIE, KaK 6oiee FpyscliombeMHEIE M MCHee JOporHe, obec-
neYuBalonye GOMIy0 KecTKocTh ofiop. IIpH OTHOCHTENEHO BBICOKHMX 4acTOTax
ppamieH#d (7> 1500 M) s cHKerus NoTeps B Onopax, a Takxe ApH Heob-
XORUMOCTH BBHICOKOH TOTHOCTH BpalUCHWA NPHMEHTIOT Gonee Aoporue 1apHKOBEIe

Kax yxe oTMevanoch, B CHIOBBIX KOHHYECKMX TIEPENayaX NPeHMYIICCTBERHOS

p HaXOIHT Y TI0 cXeMe «BpacTIXKy» (pHc. 739, a).
‘TrrnoBas KOHCTPYKLNA Balla KOHH4eCKOH WeCTepHH, UKCHPOBAHEOTO 10 3Tl CcXeMe,
npuBeieHa Ha pHc. 7.40. Cymi, fedCTBYIONIHE B KOHYECKOM SALETUICHHY, BHI3EBAIOT
TosARIEHHE paMATTHLHEIX peakiii onop. P: CYMTAIOT H
K BATy B TOYKe Iicp €TI0 OCH € Ip yepe3
KOHTAKTHBIX IIOMAKOK Ha KOJABLAX NoMumMmHMKa. OGosHaumm: b — paccrossme
MEXIY TOYKAMY TIPWIOKeHUS peakumii; 2 — pa3Mep KOHCONY; d — AHaMeTp Bala B
MecTe w — O IENATEILHORO KOHYca
(cm. puc. 3.2). Ipu koHCTP! caenyet =d>1,3a8 b—
Gonblliee M3 ABYX b ~ 2,5 uny b = 0,6/, KoHCIpyKTOp CTpeMUTCS TIONYIUTS pasMep &
MWHHMaMbHBIM 1 HIr MOMEHTa, '0 Ha BaL
Ilocne TOro Kax OMNpeneleH STOT pasMep, HO coot
RpUHUMaloT paccTofHne b. IIpd aToM y3en NOTYYAcTCH BEChMa KOMITAKTHRIM.

TNomummHAK, pacTionoXeHHBIH 6/ke K KOHMHECKOH TecTepe, HarpyxeH 6oxs-
liicH pamMaNbHON CHIOH M, KpOMe TOTo, BOCIIDHHAMAET H OCeBYIo CHy. Tlo3ToMy B
PsIe KOBCTPYKLMI 3TOT eeT i JINAMETP OTBEPCTHSA BHYTPEHHETO
KOJBA.

Tunosas KOHCTPYKIMS Bana P P TIO cXeMe
«spacriop» (puc. 7.39, 6), nipuBesieHa Ha puc. 7.41. DTa cXeMa YCTAHOBKY MONIUMITHUKOB
pH 0 X0 i H COO Mexay b u
@ UMeST SHauNTeAbHbIC pasMephl yana B OCCBOM HanpaBieHHH. IlpaMeHsTh ee B
CHNIOBBIX Nepefayax He peKOMeHIYIOT.

Korcrpyrims Baja KOHUYeCKOH 1uecTepHH, (HKCHPORAHHOTO K10 CXOMe puc. 7.39, 8,
TIOKa3aHa Ha pHc. 7.42. Jlna ynobetsa per ©CEBOTO P!
(uKcHpyomas onopa sakmoYeHa B crakad. B X P
YCTAHOBJIEH HEMOCPEACTBEHHO B OTBCPCTHM KOpnyca. BTO MOBHILAET TOYHOCTh
PamHAIBHOTO NOJOXCHHSA WIeCTepHU.

Tlpr pacrionoxeHimy KOHNECKOH IIECTEPHY MeXZy OOpaMIi 1o cXeMe prc. 7.39,
TIaBaYOLLY}0 ONOPY MOXHO pasMelliath B cTakaHe (puc. 7.43). HenocratkoM Koner-
PYKLMHA, 110 310} CXeMe, opmer 0
© LieCTepHeH KOHMYECKOIO Kolleca.
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Puc. 741

Pre. 742

Ip# KOHCTPYHpOBAHMH Y37IOB BAJIOB KOHWIECKWX IUECTEPEH IIPEAYCMATPHABAIOT

per 3a30pOB X ONOp M per
KOHHECKOTO 3aUenieHusi (OCSROro MOJOKEHHS Bana-IlecTepHy).

Ilo puc. 7.40 3a30pH B IIC PEIYAHD i raiixoii I,
0CeBOE NONOXeHHUE BaJla-LISCTEPHH —Ha60p0M TOHKMX MeTALIMYECKUX TIPOKIAIOK
2. Tlo puc. 7.41—7.43 per 3330pOB B
HabGopoM NpoKIanoK 1, a 3auermennx —HaﬁopoM TIPOKJIANOK 2.

C nenvio o B iprrOro (TOCT 16984—
79) xmoya s lgpymax rafika nomKHa ObITh BEIHECECHA 33
mpegeist draHna crarkaHa (puc. 7.43), 910 yBeMIMBAeT OCEBHIS PasMCDH yana M
YyonoxHsAeT (hopMy KPHILIKHM Tlpu OTO KITH04A

3T HeIOCTATKH MOXHO YCTPaHTS (prc. 7.40—7.42).
HprMeps! KOHCTPYKTABHOIO O(QOPMIEHNHS YIIOB BalOB KOHWIECKHX IUecTEpeH
TpuBecHE! TakXke B OL 12 (puc. 12.5—12.9).

7.7. KOHCT! PYPIPOBAHI([’E OHOP BAJIOB-9YEPBAKOB

CxeMmbl oceBoro ¢ p BAJIOB-" Ha puc. 7.4
D) OT OCOBBLIX o cxeMe «Bpacnop» (puc. 7.4, a; puc. 7.45)
# pasHocTH P YepBSKa M Kopryca o 20°C K

pu

OTHOCHTE/IBHO KOPOTKMX BajlaX. TaK,npuycranonxemad 30...50 MM Ha LIIAPHKOBHIX
OTHO-
wenre J/d He Oonee 8, Ha KOHHYECKHMX

,_ E:'_ ' E : j_/\ POIMKOBEIX /d He Bonee 6.
== Tag KaK Ha JepBsK feHCTByeT 3HaTUTe -~
‘Has oceBasd CHJIA, TO BONCpaXycTaHaBNHBAI0T
Prc. 744 y. Mpen-
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Puc. 746 Puc. 747

MYIUCCTBCHHO TIPHMEHAIOT KOHUYECKHe PONMKOBHIE NOMWHIHYKY, (puc. 7.45, g).
Ilapixobrie pamiansHo- 144 TIpH JUTHTe THHOM Henpe-
PHBHOH pabote nep € LeIBI0 NoTeps H M TeTUIC
B OOpaX, 8 TAKXKe [ CHIDKCHHS TPeGOBAHMI K TOTHOCTH H3TOTORNEHUSA fleTanei yina
(puc. 7.45, 6). Omuaxko onop, c -
BCIICICTEHE MX MCHBLUEH YDY3ONORBEMHOCTH, GoTh-
Lie, HeM TPH KOHWYECKUX P TToaromy okor i BEIGOp
OTlop Baa 4epBAKa MHOTA NENIAl0T TIOCE CPABHUTETHHAIX PACYETOR ¥ TIpOePYHBAHMI.
Creayer umers B By, 9TO §IO cxeMe P> He i3
pamy ¥ C GOIILIINM YINOM KOHTAKTa (ct > 18°). TTpn HeoB-
U ICHAS TAKUX B, 2 TAKXKe MpH GONBIIIX OXUmAEMEIX
TeMITCPATYDHBIX AehOPMALMAX Bana JUA 3aKpeIIeHHsi B KOpHyce Balia-YepBiaka
HCTIONb3YIOT CXEMY ¢ OQHOM ¢ it M onHo#M I H P (cxema mo
puc. 7.44, 6).
Ha puc. 7.46 BapUaHT
©ONOPE] Bana-vyepeaka. Bonenctaue Gonsuiol ocenoi CHIIE], eHCTBYIO-
et Ba Ban MepBAKa, B (PUKCHpyIoniei Onope NPUMEHIIOT paiHaTbHO-YHOPHbIS
c 6

TIOJUIMITHIKY: KOHHYECKHe POTHKOBbIE WK yrioM
Tax xax PAIHAREHO-YIIOPHEIE B( 1y
TONBKO GOHOro TO Ang @ Bana B OBOMX HanparneHuax B
[ it orope JIBA TAKUX IIC :

3a30psl B NOMIIMIHUKAX UKCHpPYIOmIEil ONoph PErympyior HabopoM TOHKMX
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Prc. 7.48

METANIHYSCKUX TPOKNAoK 1, KOTOphle cTaBAT moA dnanell KPHIUKH MOTUMITHAKA,

Bumecro PeryIipoBOMHEIX TIPOKIaAoK HHOTrAa MeXOy HapyXHbIMH KOIbLAMH

TOALMITHHKOB YCTAHABNABAIOT TOWHO [PUTHAHHOE 1o ITHHE Kombo K (na puc. 7.46

TIOKA3aHO LITPEXOBOH JVHHEH).
Koy

HCTPYKTHBHEHIC i1 OrOpEI P!
TaKcke B 1. 12 (puc. 12.13).
Ilpy sHauMTeNBLHEIX OCEBHX HArpyskax B it onope

i HHOM B c Hexoto-
pHie KOHCTPYKLMM TAKMX OHOP MPHBEJCHS1 HA PHC. 7.47, a, 6. YcTaHOBKA YTIIOPHEIX
TIC Ha TOPU3OH Basax no np .
Ocepasi cHa HarpyXaeT OFHO M3 KpalHuX Konell ¥ pasrpyxaeT Apyroe. B koRTaxTe ¢
pAsTPYXEHHBIM KONLLOM TIOR cHI r cult addexT)
HIApHKU 0T, BTO0 T K HAarpeBy "
K Bonec GHICTpOMY ero Yrobn 0 Tp
BaHRA, KOTbLA TIOMKMMAIOT 11D (puc. 747, 6).

Ocepyo uKcanuio 1o cxeme Jg (cM. puc. 3.9) mpumersmor penxo. Ha pue. 7.48
TOKA3AHA KOHCTPYKIA ONOp Baia-Sepeska, paspabotaHmas dupMoi «SKF». B

(1) inY ofope ©OYeHb B MIT ¥ JOpOroH
IUADHKOEHI] paIianbHO-YTIOPHEIN ABYXPSSHEI NOMIHATTHAK.
Y7065 KOMILIEKT pBAKA BMECTE C© MOXHO GBUIO BCTABUTD

B CTAKaH WM B KOPNYC, MPeaycMaTprBaior 3asop C= 1.2 MM (pHc, 7.47, 7.48).

7.8. OTIOPHI ILTABAIOINIHX BATTOB

FInaBAIOLHMA HA3KBAKT BAJEL, Obe Onopb! KOTOPEIX YUlaBatomme. B aroM ciysas
ofecrneyeHa BOMOXHOCTh CAMOYCTAHOBKH ILIABAIOWIErO Baa OTHOCHTCIBHO APYTOTo
Bana, 3apUKCHPOBAHHOTC OT OCEBBIX i Takan Y BKa Heob-
XomiMa, B WUTH KO 3ybYATRIX
Ioux coGoll pasnenerHbi eEpoH. [lpn M3roTOBJICHMM KOJeC TAKAX Ileperad
HeMabexHa TIOFPEIHOCTL YITIOBOTO PacIONOXEHHA 3y6a OXHOTO NONYIISBPOHA
OTHOCUTEJIbHO 3y6a Apyroro Wz-3a F10it IOT H
B 3alerICHUe BXOIAT 3}65}{ TOABKO OFHOTO MONYIICBPOHA. BospdKalolagd B 3aleT-
JIEHVH OCEeBag CHIa CTPEMHUTCA CMeCTATh KONECo BMECTE C BAJIOM BJIOJIbL OCH Bala. Ecm
JIO3BOJAIOT OINOpHI, TO Bal Iiep B Takoe TIC mpH KOTOpoM B
3aLeIVIeHHe BXOAAT 3y0bsi 0BOHX NOMYIEBPOHOB, & OCeBHE CHIIb, BOSHUKAIOLME B

, YPABHOBEIICHEL.
Ocenyio GUKCALMIO BATa B STOM CIIy4ae OCYUISCTRAAIOT He B ONOPAX, a Sy6bAMU
ILHEBPOHHBIX KONEC.
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fivid MMH PC F
pBCﬂpOCTPaHeHH ClIeAyolie KOHCTPYK-
THBHHIBE CXeMHl (puic. 7.49).

Cxema 1o puc. 7.49, a, BHyTpeHHue Koib-
1a NOMIUMIHEKOB 3aKPeIUiCHH Ha Baly, a g
HapyXHble B Kopnyce. OceBoe NUlaBaHUe Bana LS L
obecTIeYNBAIOT TeM, IO BHYTpeHHUE Koibiia (7] r—¢
TIOMIATIHUKOB € KOMTLIEKTOM PONMKOB MOTYT ""1
CMEIIATECA B OCEBOM HANpPABICHHE OT-

HO X Xonel
(cM. Tabn. 24.13). Ocepoc niaBaHme Bana
T B ero pn

3TOM CHJIA, IIC A ero
OYeHb Malla, 910 ABNACTCA IOCTOHHCTBOM 3Toil )
CKEMEL x

HeocTaTky CXeMbL:

— HeobXoHMOCTE IpUMeHeHys OuYeHb
JKECTKUX BAJIOB ¥ oBecIieteHHA BRICOKOH CTe- L
NEHY COOCHOCTH TMOCANIOUHBIX NIOBCPXHOCTEH
Bala M XOpfyca BCIEACTBHE BHICOKO#T
YYBCTBUTEABHOCTH TAKMX TOJUMITHHUKOB K
nepeKocaM Kolexy; Puc. 7.49

— BOSMOXHOCTh 3HAMHTENBHOTO HaYAb-

Horo (nocie c6OpKM) OCEBOTO CMEILEHAS S

B KavyecTBe ONOp NJABAOIWMX BAIOB a)
! A r———
BCETO UCTIONBYIOT uc
)

‘“ler%

F1

x

KOTIeIl, HUYEM B it He KO] Teq. B 0T 5TO
NOTPEIITHOCTH pasMepoB I I; by 1 b, a Taxxe 10, 4TO 0CeBOE NIONIOXEHNE BANA 3ABUCHT
OT OCEBOTO 3alerL KaJlec, P yHaiHO W HMeeT GonbLioi

pasbpoc O BeMMHHE;
— HeoGXOmMMOCTh CPABHHTENLHO TOYHOIO M3TOTORNEHHS HeTasell o pasMepaM
L . 5111 pasMepbl, Kak BHIHO 43 PHC. 7.49, a, BMecTe ¢ APYTHMH pa3MepaMu oBpasyioT

nens. [or M OIpA HeTanefi Mo STHM pasMepaM
TIPMBOZAT K OCCBOMY Kofiell
—_— b YTopa B OT KOPITyca, Y10 HeCKOMBKO Yc-

JOXHAET MX 06paGoTKy.
Cxema no pre. 7.49, 6. Hapyxueie Kombija FMeIOT HEKOTOPYIO CBOGOIY OCEBOFG
P BHYTPh KOpIIyca OTpaHu4eHO 6 ofiorx konen
TIOMUHTIHENKOB, B CTOPOHY KPRIIEK — z 3asopa
z=10,5...0,8 MM 3aB}CHT OT PasMEpPOB y3la M TOYHOCTH H3TOTORIEHHS Sy6LeB conps-—
KEHHBIX IIEBPOHHBIX KONEC, TOUHOCTA MX CGOPKH.
Tlpy oceBoM IUIaBaHiM Bajia BHYTPEHHHE KONBIA NOMIUAIHNKOB € KOMIUIGKTAMH
0 Kozl (cM. 7267, 24.14). B HauambHEH
MOMEHT OCEBOro Bala POMKN KOJIbHa
Ha P Iy B CIOPOHY , KOJIbIIa HAXOIAT TAKMM 00pasoM CBoe
UB i KHEIMH.
JOCTOMHCTBA STOM CXEMBE
-— Jerkoe IUIaBaHHe Bajla NPH BeGOMNHINCH OCeBO CHIe;
—_ per i S oceBoro cMeleHua
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KONeH [0 MEHHMYMA. STOro AOCTHFAI0T TOA60POM KOMITEHCATOPHBIX TPOKIANoK K,
YCTaHABITHBAEMBIX TIO (IAHIEI O6eHX KPHLlleK NMOMIMIIHUKOR;
—— MITOTOBNeHWe jeTaneil mo pasMepaM J, L ¥ k mo cBOGOOHRIM ROTyCKaM

(nanpumep, 14-ro KpamireTa). Bosmoxasie Tor
TIpoK! 3

— OICYTCTBHE YTIOPOB JIst Koyien B OTBEPCTHAX KOP-
yca, 4ro obnerdact MX obpaboTky.

HenoctatkoM OaHHO#N CXeMEI, KaK H TIp i ee B
TONBKO TIPH KECTKHX Balax M TOUHOCTH M3 Kax Balop, TaK W
OTBepCTHH Kopryca.

11 [PYKTHBHOTO O ¥3I0B MO CxemaMm pHc. 7.49, a, 6
npeJicTaBNeHB! HyKe {cM. puc. 12.4).

Cxema no puc. 7.49, e. B onopax ie -
HBIE, i cibep 1. BuGop
TOT0 ¥WUIM APYIoro THna rpet: TPYIOTIONEEMHOCTD ¥
KECTKOCTh Bana

BHyTpeHHVe KOAblla 3aK] Ha Baly, Hapy "
'MOIYT IEP BCS BIUOAD OT xopmyca. B orp:

Z, KOTOpHie 1ipH c6opke P )PHEIX TIPOK~

nanox K. OceBoe IiaRaHWe Bana, eCAM OHO HO BeMHYAHE He Golee oceBoro 3a3opa B
TOALUMITHUKAX, MPOUCXOMHT 33 CYET JTOrO 3a30pa OTHOCHTEIBLHO HEMOABKHBIX Ha~

PYXHBIX KOJEIL TKC Ecm ocesoe Bana YT OCEBOH
3a30p B T0 NpH Bana Hap KONELIA
CKOJNb3AT B OTBEPCTHSX KOPNyca, YTO NPUBOSHT K HMSHALIMBAHIIO IOBEPXHOCTH
oT . Jna HHOIJ2 B OTBEPCTHS KOpIyca CTAaBAT
CTANbHBIC 3aKaAIeHHEIE BTYIIKH.

JIOCTOMHCTBO CXEMBI — BO3M! b €¢ npu Banax ¥
TP¥ HeBRICOKOM W NIOCRAO0THBIX il Bana B

JIOCTOHHCTBAM MOXHO OTHeCTH TAKXE OTCYICTBHE YIIOPOB JUIH HADYXHBIX KOJEI
TIOXUATIHKKOB B OTBEPCTHAX KOPHYCa.

Henocrarku  cXeMbl: TpeHus BHapyXHBIX Koel
B TIO C o HeoBX0ANMOCTD NPHIOKEHF SHAYHTETEHOR
©OceBOH CHIIBI JUIA BIEHUA Bana; CTAJILHBIX
BTYIOK YAOD onopHl ¥ TOYHOCTH 1 Bana,

7.9. OIIOPbl COOCHO PACIIOJIOKEHHBIX BATOB

Taxue onopsl T JBYXCTY 5170
KOM pefykTope pHc. 7.50, a Takke B MHOTONOTOYHGLIX Tepeiavax. Ilpu stoM Ha
BHYTpeHHeH CTeHKe KOPIYCa PAAOM Paclonaralor pasHble o rabapiTaM NOTIIHITHAKA

coocHbIX Banos Iy 2. Omis U3 HUX onopol 0, a JIpyrol
TUXOXOHOro Bana. Camu Babt T, KaK 1o cxeme Ha
puc. 7.51 BAPUAHTE! OHOPHI COOCHO PacHONOXCHHLIX BAIOB
(sumocHo# anemenT I, puc. 7.50).

Ha puc. 7.51, a orsepeTin noa P 'BEHHO BO
BHYTpeHHeli CTeHKe Kopriyca. O it BeIyT C OBYX CTOPOH, ofpasyd

BATUICYHKH JUIS B 0GOUX C B10 CO3MACT ONPENEICHHBIO
TpymHOCTH PR 06paGoTke. OIHAKO NPV TaKOM HMCTIONHEHMH MOXET GbITh IOCTHIHYTA
BanGonee BHICOKas TOUHOCTh YCTAHOBKY NOJIIKITHHKOB.
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PacTouKy OTBEpCTHA MOXHO YIIPOCTHTB, ©CIH Th
&ro CKBOSHEIM auameTpoM D, (1o HapyxXHOMY suaMeTpy 6o~
nero TOAUMNEMKa, puc. 7.51, 6). Ho pna ycrasopku P n

c HnamMeTpoM D nprMens-

10T ACHONHUTENLHYIO AeTans —Konsno 3. Konsio dukcrpyor Q
KOJIBLIEBBIM BEICTYIIOM Ha HapyXHOH NOBEPXHOCTH, BXONAIINM H TS
B KAHABKY oro kopnyca. Il ZLOBOJAT fi0
yIopa B TOPHOBBIE NOBSPXHOCTH KOMBLA 3, 103T0MY TOYHOCTE
W3TOTOBJICHHA KONbIA IOJKHA BHITE BRICOKOH. TakaM ofpazom,
HEKOTOPOS YIIPOMIEHHE pACTOYKHA OTBEPCTHH AOCTHTAIOT
Ip Konbia J, KaHABKHA B KOp u

HEOOXOMMMBIM MPUMEHCHNEM CHOMHON KPBIIKH BO BHYTpeHHell CTeHKe Kopriyca.

B ucnionHeHnu no puc. 7.51, € Koneno 3 He mMeer duKcupyIoLero BHCTYTIA, A
cnesc 0, He TP b s Hero B Kopryce. Korcrpykima xompna
npoue, obpaboTka oTBepeTHA KOpHyca Takke mpome. Ho mpu stom panm I 2
06pasyloT OBy cHcTeMy. Perynpopanme oceBoro 3asopa JIs SeThIpex

©0BOMX BAIOB TIx IT cpa3y. OceBble CHIEL ACHCTBYIOMKE Ha ONHOM
BaJly, HATPYXAIOT NONUATIHIXH APYTOIO BANA, YTO KOM
970TO HCTIONHEHHUS.

Prc. 7.50

q By g Bg %) b...Hfnn )]

Puc. 7.51

Tlpu BriGope MOXHO BCS M:

~~ TIpY MCHOJHEBHH 110 BAPHAHTY pHc. 7.51, & T09HOCTS GapoBatys Bhimre, TAK
KaK 3lech HeT JONONHWTENEHOM ACTATH €O CBOMMH NOIPEIHOCTAMH M HET RO-
TONHUTELHEIX CONPDKCHUH e € KOPIycoM; .

— IIP¥ DOCTaHOBKE KONBIA 3IE <ay4ae TIpUMCHEHHA B Onopax pagHabHRX
LIApHKOBBIX NO[IIMITHAKOR BAPHAHT MO pyc. 7.51, & CreiyeT NpenouecTs BapuaHTy
o puc. 7.51, 6 Kak Gollee IIPOCTOR M SKOHOMMYHEIA. CaMo coboit pasyMeeTcs, 210
TipH 110A60pe HOJIMITHHKOB CIS/YET VIMTHIBATE OCeEble CHIH, [IelCTRYIONME KaK Ha
Ban I, Tak ¥ Ha Ban 2.

B

or HarpysoK oce-

BHIE CHUIHL, TEJEHO HATp: HukH. TlostoMy B cayuae
TIDUMEHEHHA B ONOPax BajloB TaKHX NMOMUIMIHHKOR HANIO PACYETOM ONPEfeiHTh, He
GYIyT 1 NOMIMIHHKY Bana ] NeperpyXeH cHtaMy, fei co
CTOPOHHI EBana 2. flpu THOM PacyeTa ONOPH BaIOB
€aeAyeT NPOEKTMPORATH MO puc. 7.51, 6. Ecim Xe oceBHe CHIE cO CTOPOHE! BaTa 2
pa3mepa Bana I, onophl BanoB

ip 2
CleayeT IIpOCKTUPOBATE o puc. 7.51, 6.
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7.10. OITOPHI BAJIOB, PACTIOJIOKEHHBIX
B PASHBIX KOPITYCAX

Yacto onopsl BanoB pasMenialorT He B OFHOM, a B pasHeIX Kophycax. K Taiamy
CIyIagM MOXHO OTHECTH, HAIIPHMEP, ONOPE! BANOB Y HATAXHBIX
kongeiiepos. Kopryca, B T 1. Ha paMe
NPpHBOJA WM HA paMe K TIOT) H3IC Hetanei
H cBopku T K TIep " ocelt NOCATOYHBIX OTBEPCTHH KOPITYCOR
TOMUNIHUKOB OTHOCHTEABHO JPYT /IDYTa.

N

hin
[

Prc. 7.52
K norp 3T OTHOCAT: TIOT or ocn
TIOCAZI0MHON0 OTBEPCTHA Jio 6a30BOM IUIOCKOCTH OJHOTO M APYIOTO KOpPHYCOB
; OTK. or CTH OCeHl TIOCANOYHBIX OFBEpCTHH 110

OTHOINEHKIO K 6a30B0# MLIOCKOCTH 060MX Kopiycon TIOMMHAKOR; TIOTPElIHOCTA B

JCTel TUUTH (paMnl), TIpeIHasHaYeHHBIX WISt YCTa-
HOBKY KOPNYCOB NOMUIITHIKOB. [103T0My SHaYHTeNIbHB HOTPELHOCTH CHOpKH, 0CO-
HenHoO B 81 , TOCTIE V! P Ha-
1wuTe (pame): paTHATLHOE CMeIIERHE OCel NIOCANOYHBIX OTBEPCTHIH KOPITYCOB) OTKIO-
HeHHE OT TIapalICAbEOCTH STHX OCeH.
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KpoMe Toro, B paGoTaolnieli nepenaye Iox felicTBreM Barpysox nedopMupyorcs
METANTIOKOHCTPYKIMUA ¥ Ban.

Bee cxasaHHoe ELlle BHHYXIACT NPHMEHST: B TAKHX yamax ciiepuseckie
ROOWUIHUKY, AOTYCKAIOIINE SHAIMTENLHEIC Korer], ¢ L. KHM
orsepeTieM (puc. 7.52, 6) wm KoHMYecKMM (puc. 7.52, 6). B nocienHem ciyyae

IIKAX.

y Ha By

B CBA3H C OTHOCHTENBHO GONBILOK AMMHOM Bata 1 SHASHTEALHBIME TIOTPeILHOC~
1aMA cOOPKH Banhl ¢ OT OCEBBIX i B OHOI onope mo cxeme Iz
(em. puc. 3.9). TooToMy HapyXHoe KONBLIO OIHOTO NOMUMNHMKA AOIKHO MMETH
cBoGofly CMelleHs B0 OCH, [UIsl HEro TO OGOMM €TI0 TOPUAM OCTABISIOT 3230pBI
3...4mM (prc. 7.52, g, 6). Tipu feficTBIN Ha ONIOPH TONBKO PaTMANLHEX CHI B KA4ecTBe
IUIABAKOIIEH BHOGHPAIOT MeHee HATPyXeHHYI0 onopy. ONOpY, PaCTIONOKEHHYI0 Y KOH-

T

CONBHOTO YIaCTKa Bajia, Ha 12} 0 MydTy (3BE3-
JBOUKY LeNHOH Hepeadn), CICAYeT felaTh hUKCHpPYIOIIeH. "

B KOHCTPYKLWMAX MOMEHT ¢ BaJla Ha OapabaH Tiepenaior
1LOHOUHBIM (pHc. 7.52, a) win ¢p KOi paspes-

HbIMH KonbUamu (puc. 7.52, 6) {2].

7.11. KOHCTPYKTHBHOE O®OPMIIEHYE IIOCATOYHBIX MECT

LK Xiocafio il B MecTax y 4
Ha Bally ¥ B KOpIiyce JIOKHA COOTBeTcTBOB2Th Mo FOCT 2789—73 Ra= 1,25..3,2
mKM. Taxyio IepoxoBaToCTE LeNecooGpasHo ToMyYaTs NUMGOBAHAEM. g sexona
puHd KDYTOB KaHABKY: 10 puc. 7.53, a4, 6 — npu numudosarim
TOBEPXHOCTH Bala, 1O prc. 7.53, ¢ —mnpn mumdobaHMA OTBepCTHA B KopITyce.
PasMepH KaHaBOK (MM) TIpUBEICHDI B 7671, 7.8.

Ta6nnua 7.8
] 1 k R 4
cB. 10 50 50 3 025 10 05
3. 50 50 100 5 05 16 05
c5. 100 8 05 20 1.0

Tlpy BRHCOKO# HAPSDXEHHOCTH Balla NEPEXOIHYIO TIOBEPXHOCTS BHIIONHAIT Tal-
TONLIO TIOCTOSHHOrO pamwyca (puc. 7.54). Pamayc 7y ranteu npuHEMAlOT MeHbIUe
KOOP/AHHATHL (l)acm ¥ KOJbIla NONUIHITHHKA:

0 15 20 25 30 35
06 1L 1 15 2 2

B M Y371e KOHTAKT c M AEeTaei
TIPELyCMATPHBATH TOMBKO O TOPLAM TIONIHITHMKOBSIX KOJICH, Ha BHICOTE 3aIUIEYHKA.
Jlpyrue MOBEPXHOCTH CMeXHLIX JieTalleli IOJDKHB! OTCTOSTS OT TOPLOB KOJeL| JUIA BeeX
THNOB TNOJUHIHAKOB (KPOMe KOHWECKAX POJIMKOBEX) He McHee dYeM Ha 2—3 MM
(pasmep a Ha puc. 7.55).

OcobeHHOCTEIO KOHCTPYKIINE KOHAYECKOTO ]
T0, 4TO BHCTyIaeT 34 0 KONBLA Ha «my W <>,
PpHC. 7.56, 4. D10 CleAYeT YIMTHIBATL IPH Yo c

Aetancii, HAlIPHMep, MUIMLEBHIX TaeK (puc. 7.56, 6) Wi Npy ycTaHOBKe IBYX pAnoM
PacTIONOXEHHBIX NOMUMITHAKOB {pHc. 7.56, 6). CMexHas NeTalb AoIKHA CICTOSTh OT
TopLa KOJILIIa KOHR o Ha b=4...6 mM. YrobR
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SSWZ2222

Puc. 7.56

11K, Kiie " Hetaneii He \paTOpa, BEICOTH By
W A, He JODKHBI NPEBRIIATD SHAYCHIIL

Iy =0,1(D—d); = 0,05(D—d).

HIMeHHO M0O3TOMY B OYeHb pOCT p KOHHMYECKOro
Kpyrioi it raikoi {puc. 7.56, 6) MexIy TOpLaMH BHYTPEHHEFO

Kombla M Talk1 Kombiio L
TIONOBUHOM CBOEH JUIMHEI KOJBLO ] 3aX0QMT Ha BaJl THAMETPOM 4, BRITIONHEHHBIM TI0]
a fica AN KaBaBKY A BRIXOAA

y y
VMHCTPYMEHTa MY HAPE3aHHU Peabibl.

7.12. BHIMEPYMBAHUE BHYTPEHHE! KOHCTPYKIH
NOAIIUITHUKOB

s nsc P 10 rabapUTHEIM pasMe-
pam d, D v B crefyer HaHeCTH TOHKAMH JIMHUSMM BHEUIHUE KOHTYP. 3aTeM mis
BCeX TUNOB NOJUMITHAKOB (KpoMe KOHHYECKHX PONMKOBRIX) OTKIANRIBAIOT IMAMETP
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! P
5
« B3
B D,
Jlal
E
o
0,~0,32(0-0) B,~032(p0)
$=015(0-d) $=0,15(D~a) D,=025(0-d)

5=017(D~d)

h- ;n'nnmnﬂney
5=81(0-d)
Pnc. 7.57

Dy, =0,5(D+ d) ox M LEHTPOB Te Mo cooTHO-
weHusM puc. 7.57, a — 0 u306paXaloT TeNa KayeH!A 1 KOMbLia.

Pao (puc. 7.57, 6) MMeIOT Ha HAPYXHOM KONbLe
TONBKO OIMH Gop'r Bmpon Gopt cpesan. JUis BbIMepUHBAHHA HapYXHOro KONbLA €O
CTOPOHBI CPEIAHHOM YACTH NPOBOAST BCTIOMOTATEbHYIO BEPTHKATLHYIO JHHUIO JIO
TIEpeceyeH!s € OKPYKHOCTEIO mapm(a B TO'Ke I Coemm;lm Touxu fm 2.

B nc dep (puc. 7.57, 6)
Tena KaweHMs M306paXaioT Tax, 4rofbl OHF Kacannch GOKOBBIX NMHIH BHEUIHETO
KOHTypa. CdepHuecKylo IOBEpXHOCT Ha HAPYKHOM KONbLE K300paxaloT OyTol
OKPYKHOCTH € LIEHTPOM Ha OCH OTBEPCTHA TIONLMIHMKA.

JINsi TMOCTPOCHMA KOHUMECKID: paawcmo&wunnuxoﬂ (puc. 7.57, €) Ha KoHTYp

HAHOCAT BCIIOMC JIMHHIO, > MOHTaX-
Hyi0 BricoTy T IomumMImavKa nofioaM. OTpe3ok ab HeaT Toukamu 1, 21 3 Ha SeTnipe
pam-me yacty. M3 Touxm 3 mox yrnom o = 15° nposozar oﬁpaJylol.uylo KOHYyca Jio €€
1ep: € ochI0 B Touke 0. Y3 avol TouxM mpopoadT
mmnm 01 m 02 Omxiamemaor otpesok fk = 0,05(D—d) ¥ npoBomar yuuui fin
TepTeHIMKYAAPHO TUHAH 02, OTIOXMB OTpe3oK de, paBHEi fX, IPOBOJAT NapaLIeHO
fm maEmo, ohOPMISIOLIYIO MATHTH TopeLl ponuKa. Jlis nonyyeHns mameTpa &> Gopra
BHYTPeHHeT0 KOMblia HAXOAAT TouKy J, KoTopas nenuT paruyc 6oibiiiero Toplia POTHKa,
nononam. Bricora £ Maroro 6opra BHYTpeHHero Koislia by = 0,124D,, tne D, = fm
—- HAWGONBIIAI A¥AMETD POJTHKA.
C 1Ha TIC HE N3
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7.13. IPUMEPEI KOHCTPYKUMI NOJIIMITHAKOBBIX
Y3JI0B MATUMH

OceBoe QHKcMpoBaHMe Bata B oaHoi onope (cxema fa, puc. 3.9) umpoxo
FUPUMEHSAIOT B CTAHKAX, ABTOMOGUIISX, TpakTopax: puc. 7.58,

Puc. 7.58
Ha puc. 7.58 np 81 KOpobKY it nipod cmanka,
Tlomumuks ofenx onop Ha By KO b
bUKCHpYIOIell OMOPH KPeNsiT B KOPNyce KPHILKOHM Yepes NAOCKOe TPYXUHHOS
XONIBLIO, PACTIONOXCHHOS B KAHABKE 0 KONbiia
Ha puc. 7.59 nokasata xopobia nepeday Il .

&d. Yepes IVIOCKME VIPYXKHHHbIC

oTIOp 34K, B KOpITyce — K| aMH U




-

o

X &

/ NSRS

<=0
o

Puc. 760

Puc. 7.61

KOJibIla, B KOTET] Xic Ha Baty —
Tajikoii M KoHIleBoli HraliGoi.
Ocesoe cbnkcnponalme BIOB B OHOH ONOpe IBYMS TIOAUMIHAKAMY WITH OZHHM
(cxema 16) s ) Tepeaay
;l laa.vxmz6 KOHHMYECKHX ILeCTePeH, IS IOTHHAENeH CTaHKOB M B APYTUX CIIYYAAX. PHC.
60, 7.61.

143



Y

17//

PR N\&

Y
BTSN

222

|
-
Pxc. 7.63
Puc. 7.64
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7

Puc. 7.65

Ha puc. 7.60 rokasaH umunderb mokapnozo cmankd, YCTAHOBIECHHBI Ha
TonunITHAKax GupMe! «ame» (Ppantnis). 3a30ps B IONIAITHEKE IVIABAOLLEH OTIOPE!
BHIGUPAIOT NPYXMHAMH, DACTIONOXCHHEIMA B OTBePCTHAX HAPYXHOTO KOZbLA.
Perymuposarne (HKCHPYIONIEH OROPBI MPOBOZAT raiikol. OTedecTBCHHAA TIPOMBILL-
JEHHOCTE TAKXe BLATYCKaeT NofobHble nomumixuky (v 17000).

Jnst v, onop o8¢ YITY v obpabar LeHTPOB
KOHHMYECKIE POTTHKOTIC c 3azopoM-HaTsroM (Ten 117000). B
TaKHX TIC TIC fino KOJNbHY 60PT MPAXMMAIOT K POIUKAM
JABNEHMEM MACNa OT THEPOCHCTCMEI CTAHKA, WTO MO3BONSET PeryIMpOBATh HATT B

OCTH OT Jiei olcH Ha Harpy3Ky M YacTOTE] €70 BpPallICHUS.

Ha pne. 7.61 2 ean 71 P cmanxa. Pamians-
HEIG 1012 n i Onopsl ¢ HeBonplyM
TPeIBAPHUTENLHLIM HaTAroM. OceBoe 1c KOHMYECKOH per
nomuumgoBkoi AByx monykonel| L Tc n onopsl 3ad)

Ha CTyrHIe PHM IUIOCKHM

OcceBoe PHKCHPOBaHHE BATOB «BpacTiop» (cxeMa Za, prc. 3.9) IHMpoko NpHMEHSTOT
LIS BUIOB (MIHHAPHYECKHX, KOHITYECKHX H HePBAYHBIX KOJICC PeIYKTOPOB H KOPOGOK
Tiepefiad: puc. 7.62, 7.63.

Ha puc. 7.62 noxasan eas wepesro2o Koaeca ¢ npugode Roda4u CTONA METAILIOPe-
XYIero cTaHKa. PeryImpoBanie NOMIIMITHUKOB TIPOBOAAT raiikoil 2 mwmu moaBopoM
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KOMNEHCATOPHLIX NPOKIANOK J: PeTYIHPOBAHHE OCCBOTO MOJNOXESHUS YEPBATHOIO
Korsicca — raiikamy 7.

Hx puc. 763 1 il 6an Kopobiu cKap
ceepivabiozo cmanka. OPUTMHATBHO IIPMMEHEHYie ILAPHKOBOTO PaTHalkbHOTO
TIOIUNIHYKA €O CTOMOPHOM KaHaBKOH Ha HapyxsoM Konsue. [omwmmamkm
PETYAMPYHOT TIONGOPOM M noaLoBkoi Komsua K.

Occpor (PHKCHPOBAHUE BAJOB «BPACTSKKY» (CXeMa 26 Ha puc. 3.9) umpoko
TPAMCHSIOT BO MHOTHX OTpacsX. B pefiyktopax ee HCIIONb3YIOT fNABHbIM OOpasoM B
ONOPAX BAIOB KOHHYECKHX ILCCTCpeH. J(OBONBHO IUHPOKO NPHMEHSIOT 3Ty CXeMY B
CTAHKAX, B ABTOMOGILISIX H TPAKTOpaX. pyc. 7.64, 7.65.

Ha puc. 7.64 NOKa32H 644 4epeA4HO20 K0AECa NPUEOOA CMOAA MEMALIOPENCYUEZ0
cmanka. PerviMporatne 3a30poB B MIOMMITHUKAX BLITIOAHSIOT Tailkol 1, a oceBora
FIOTOKCHUA YCPBTHOTO Kojleca — rafikavi 2.

Ha puc. 7.65 mokasaso kpemientie KOieca HG ROAYOCU ZPVI0E020 aEmomMobuAs.
PerymporatIie KOHMYECKHX POFMKOBHX TIOALMITHIKOB NPOBOAT Tafikoit I, KOTopyio
3ATeM CTOTIOPAT rafikoii 2.
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I'nasa 8
KOHCTPYUPOBAHHUE CTAKAHOB M KPBILIEK

8.1. KOHCTPYHMPOBAHHUE CTAKAHOB

KOHCTPYKIIHIO CTAKAHA ONIPE/IENSeT CXeMa PacTioNoXe v oumimHikos. Ha prc.
8.1, @ — z OKa33HH BapBaHThl KOHCTPYKIWH, HACTO BCTX Ha
npakipke. Crakanbi OGBMHO BEIMONHAKT JNTHIMHI M3 YyTyHA CYi5.

TommyHy & cTeHKH, AnaMeTp ¢ N YHCIO Z BAHTOB KPEIUICHR)s! CTaKaHa K KOpmycy
HASHAYAKOT B SABUCHMOCTH OF fMaMeTpa [) OTBEpCTHS MOA NOTIHITHHK:

D, wm <50 50..62 63..95  100..145 150..220
4.5 5. 7.9 9.1 11..13
. o 6 6 8 10 12
z I—— we 4 4 4 6 6

Tomuuna dranua &; =~ 1,25 (puc. 8.1). Bricoty  yNIOPHOTo 3aleMiKa COTNACYIOT
¢ paanepoM dacki HAPYKHOTO KOJIBIA NOAUMITHAKA H BOSMOXHOCTBIO €10 JIEMOHTAXA
BUHTOBBIM CheMHMKOM (puc. 7.11, 7.15).

a) 2]

)

Puc. 8.1
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MNpurumas C =d, h= (1,0...1,2)d, nonydaeM MAHEMATLHEIA Anamerp duiaHIa
craxana Dy = D, + (4..4,4)d.

YT0681 oﬁecnem conpmxe}m )PLIOB ¢ " W,

Ha H CTaKAHA Nepel TOPUOM aHua Aesalor
KanaBky. Ha puc. 7.53, q, 6 TIOKA3aH NPodHIE KaHABKY HA HaPYXHOH TIOBEPXHOCTH
cTakaHa. Takue e KaHaBKH Tiepen CTaKaHa, 110 TOpHaM
PHIX YC KOTEHA (puc. 7.53, ). Pasmepn

KaHABOK TIPMEBEJCHH B Tabn. 7.8.

HHorma Ha HapyXHOH TIOBEPXHOCTH CTAKAHA AEIAI0T MPOTOUKY JUA YMEHBIICHHA
IMHBL TOYHO ofpabarbiBaemoro yyactka {(puc. 8.1, 6). JluaMeTp B MecTe DPOTOYRY
npuarMaleT Ha 0,5...1 MM Merbile D, JmHY { TOYHOTO y9acTKAa BRIIONTHAIOT PaBHOM

0 KOJIBLIA ¢

B OBLYHO U BaJa (puc.
740—7.43) u il ONOphI ) (puc. 7. 46—7 48) Craxans )JJm
TNONIUMITHAKOB Bala KOHWYeCKOH INecTepHM NepeMemaloT IpH cbGopke mns
PerynpoBaHHA OCSBOTO TONOXCHHs KOHHYECKOH IlecTephu. B 31oM ciydae mpume-
HSIOT TIOCAIKY CTakaHa B Kopnyc — H7/j6. Jns Tiocie B
KOPILYC CTAKAHOB NPUMCHSIOT Hocanky Hi k6 win H7/mb.

8.2. KOHCTPYHPOBAHHE KPHIIIEK IMOXINTATTHUKOB

Kphiuki HOALMITHAKOB HATOTORISIOT M3 9yryHa Mapok CU15, CY20. Paxmraior
KPHILKY NPUBCPTHHE 1 3aKIAMHbE.

YipneepTusie kppimkn. Ha prc. 8.2 noxasaHb 0CHOBHBIC KOHCTPYKIINH NPABEPTHEIX
KpHIUEK, Ha puc. 8.2, 4, 6, 2—Tak HasHBAeMBIX IJIYXMX, 8 Ha pHc. 82, 6—¢
OTBEPCTHEM A4 BHIXOAHOIO KOHLA Baja.

@opMa KPEILIKK 33BACAT OT KOHCTPYKIIHH ONophl Baia. Yallle Beero Topewt Bala
He BBICTYTIaeT 33 Tlosromy KPHIIKH
1wiockas (puc. 8.2, @ — 6). Ecmi Topell Banla BHICTYTaeT 3a Npe/e/bl NONLHITHHKA, TO
KPHUUKY BBIIONHSIOT o puc. 8.2, 2.

Y706K1 MOBEPXHOCTH (r1aHIA KPLILUKA ¥ TOPUA KOPITYca CONPATAIACH MO TUIOC-

KOCTH, Ha 1K Ol UeH W Tiepef TopHoM draHia
nenmmxmmxyumpmoﬁ b(—mﬁn 7.8). K TIO TOPLY TO3TOMY
TieAcoK / ¢ LeHTpupyIoinei IeCKOH IENAT HeDOIbIIM,
J7106E OH He Melllan YCTAHOBKe KPBILKHA N0 Topuy Kopryca: I = b. [lons nonyckor
Ay¥aMeTpa LEeHT 0 TOACKA Ha puc. 82. Ecim B Kphmuky

TONIUMTIHYKA BCTPOSHO MAHKETHO® YILIOTHEHHE, KaK STO NIOKA3aHO Ha pic. 8.2, ¢, To
norlycx Ha LEHTPUPYIONMI IaMeTp YXECTOYAIOT.

TIpH KOHCY, KPBIIKA D otBeperHa
B KOpI Hop Hike 110 BHIGOpY
8 CTeHKH, AHaMeTpa d ¥ WHC)Ia 2 BUHTOB KPeIUIeHYA KPRIUIKA K KOPIYCY B 3aBHCHMOCTH
or D:

50..62 63.95 100..145 150..220
7

8
6 8 10 12
6

B BapuanTe 1o pic. 8.2, 6 KPHILIRY KPeIAT BHHTAMH C IWIHHAPHIECKOH IoOBKOH
¥ LUECTHIPaHHEIM YTIyGleHneM Nol Kmod. B 3roM ciydae TOMUIMHY KpBILKH
TIpMHMMaloT 83 = H + 0,85, rie H — BrIcoTa FONIOBKH BHHTA.
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OrnopHbie TIOBEPXHOCTH X0, TOJIOBKH Kpe-
TEXHEX GONTOB MM Taek Yaile BCEro Heol-
XOAUMO ©bp LBaTh. Of T VI
HOTIOCPEACTEEHHO T€ MeCTa, Ha KOTOpHIe
OIMUPAIOT TOROBKM BHHTOB (pHc. 8.2, a, 6), wm
Bech TIOACOK Ha TOPlle B 30HE PACIIONOXeHns
TOJOBOK BMHTOB (pHC. 8.2, 6, 2). C To49xH 3permn
TOYHOCTH M GHICTPOTHI NPEeMTOYTHTEBHEE TO-
KapHasd obpabotka (puc. 8.2, g, 2), 4eM oGpaboT-

¢ Teif Ha oM

Ka P
craHKe. PasMepsl Hpyrux KoHCTPYKTHBHHIX
3]IEMEHTOB KPBIIKH: 8; = 1,25; 8, = (0,9 ... 1)3;
Dy=D+ @+44)d cnd.
Ipu y« B

MarDKeTHOTO YIL PACTOUKY
OTBEPCTHA TaK, YTOGH MOXHO GHUIO BRIIPecco-
BaTh M3HOLICHHYIO MatXeTy (puc. 8.2, e u 8.3,

a). Mnorna B DO M:

HO® YIVIOTHeHHUE AEeNaloT CKBO3HBIM (pHc. 8.3,

6). Torna pns 709HOH YCTAHOBKY MAHXeTH B Puc. 8.2

OTBEPCTHH Ha KpHILIKe Heobxommmo obpabarsi-

BaTk TOPELl 4, KOTOPBIM KPBIILUKY Ha TiC Tpn
3anpeccoeke Matxethl. [lostoMy HemonHerue no puc. 8.3, @ IpemnoTTHTeEHee.

Ha npakTike nHoraa ’Ma307HOro Macia yepe3s ¢
XphAnex. JUis yeTpaHeHUs 9TOTo SBTeHNs HEKOTOpHIE 3aBOJIH YILIOTHSIOT COSNMHECHHA
KPBILLIEK C KOP. IpoK. u3 'OT0 Kap MIH Kpyraoro

u3 cToiikoi peavtel. Ha prc. 8.4 npuBenent: Tpa NCTOMHEHAST
YIUIOTHEHUH, TIPHMEHACMEBIC Ha BPaKTHKe. VI 110 puc. 8.4, a Hey TEM,

YTO MOXET MeIaTh GASHPOBAHKIO KPEIIIKH TIO TUIOCKOCTH KOpIIyca, JIytilie KOAbIo

aTh Ha OM Y4YacTRe KphIKM (pHc. 8.4, 6, g). Pasmepn
Pe3UHOBBIX KoJell, hopMa M pasMepbl KaHaBok 1o FOCT 9433—73 s ux pasveltienns
noKasaHbl Ha puc. 11.21.

Ipe HeSomplom IBYX.
TIOMIUITHIKOB MOTYT IepCKPHBATh ADYT Apyra. B 9ToM caydae y ofemx Kpeiuek
IaBHpI CPesaloT, OCTARIAA MeXAY Cpe3aM 3a3op 1...2 MM (puc. 8.5).

Yaie ¢raHI! KPLINCK BRRIOHIIOT kpyenoll hopmes (phc. 8.6, a); obLrHO dopMa
KPBILIKY AOMXHE COC dopme P! JeTalH, K )
KpEIiKy npuBepThBatoT. Tlpn 370M pasmep @ ¢mamlia onpelefsior H3 YcnoBHA
PpasMellleHMa BHHTA KDeIUICHIs KPBIUKU K Koprycy. C Lebio CHIXeHHS pacxofia
META/LIA TPY MITOTOBNCHMN KAK CAMOH KPLIIIKH, Tak M KOPITYCHOH AeTamy raHim:

Prc. 8.4



Lip=lit1.2)0, a NPMBSPTHEIX KPLINIEK MHOLIA MITOTOBITIOT #e~

Kpy2no0l Gopmb, COKpaIaa pasMep @ GaHLa Ha.
YYACTRAX MEXKTY OTBEPCTHAMH 1TOI BHHTH! KPerT-
nexua. Ha puc. 8.6, 6 dnanel] KpHIUKH O9¢PYeH
AyraMu pamiycoB Ry u R Eme Gonsinee
CHIDXEHHE pacXoid MeTanna MOXHO HONydlThb,
€CTTH KPBILLKY BhIIOIHUTS KBARpaTHoH (puc. 8.6, 6).
@rnanel KPHIIKA € LIECThIO OTBEPCTHAMH
MOXHO KOHCTPYHpOBaTh HO puc. 8.6, 2. Yrobsl
HE [POMCXO[MIO 3HAYHTCHPHOTO CHHXCHHS
XecTKOCTH M IPOYHOCTH (hilaHlla, TPy COKpa-

Puc. 8.5 WeHUH Pa3Mepa @ HE PSKOMEHAYIOT NIEPeXO/ATh
33 OKpyXHOCTh [ LIGHTPOB KpPeNeXHBIX
OTBEPCTHIL.

Hicnionsenne $aaHLes Kpoek 1o puc. 8.6, 6, 6, 2 uenecoobpasso Ipy KpyITHO-
CepHiHOM W MACCOBOM MX NMPOK3BONCTBE. HellocTaTKOM STHX KOHCTPYKLIMI ABIIeTCS
TIpepHIBKCTAs NIOBEPXHOCTD (hiatia, KoTopas Co3[aeT HeKOTophle HEYAoGCTBa NPH ero
‘TokapHoi obpaGoTke.

3axnamme kpomky. Ha puc. 8.7 nokasaHEl OCHOBHEIE KOHCTPYKIIHH 3aKNAMHEIX
KphIIeK: TAyXux — puc. 8.7, a, 6 ¢ oTBEpCTHEM A BHIXOTHOTO KOHIIA BaJla — PHC.
8.7, &, ¢ peanb C Ton of BUHT — 8.7, 2. 3axnanHule KPHIKY
IHPOKO NPHMCHSIIOT B PeAYKTOPAX, HMEIOIIMX 1I0CKOCHb PA35eMa TIO OCSM BaJlOB. O
KpHIIIKA He TpeByIoT Kp K KOpHYcY pe3bb HX
KONMELICBOH BEICTYI, JUIS KOTOPOro B KOPIIYCe NPOTAuMBAIOT KaHaBKy. Frobs1 obec~
IeYNTh CONPSKEHUE TOPLOB BHICTYNA KPEIIIKY H KaHABKHM KOPITyca Ao INOCKOCTH, Ha

)% ol KPHIIIKY TIEPe]l TOPLOM BHICTYIa YKelaTe b~
HO BEIIONHSTH KaHABKY umpyHol 5. PasMepr: kanasku Ha ppametpe D npuHimvaior
10 T267. 7.8 (D= d).




a) S..Hi/n it 6)

D..43h8
taml

Pac. 8.7

H 74 P KPEIIKY C© TaKMMH OTK. npu p
B CONPAXEHIH € KOPIYCOM KpbiliiKa 06pasyeT oueHb Malbiif 3a70p, NPEIIATCTBYIOLYH
BBHITEKAHUIO Maciia U3 Kopryca. Te 8 cTeHKu B W OT

AmameTpa D oTbepetis nox NOMUMIHAK (cM. c1p. 148). Pasmeph apyrix anemenToB
KppIIKE: &) = (0,9...1)5;5= (0,9..1)3; C=~ 0,55 > b.

Muorga 7open; KOHTaK c He c
TOPLOM BrICTYN (puc. 8.7, 6). Y106k Hap m b 3TOTO
Y4acTKa He TOYHOCTH LiEH, KPHIUKHA, €6 IHAMETP YMEHBIIAIOT
Ha0,5...1 MM,

OBEMHO KPHIIKY M3rOTOBRAIOT H3 1yryHa. OHaKO € LeNblo MOBLIHEHHA TIpOH-
HOCTH pe3bbH 3aKNATHYI0 KPHIIKY € Pe3bGOBbIM OTBEPCTUEM NOA HAXMMHON BHHT
(puc. 8.7, 2) uaroropmoT B3 CTATH.



Fnaga 9

KOHCTPYHUPOBAHME ¥Y3JOB ITOAITUITHHKOB
CKOJIbXEHUA

B MalHHOCTPOSHNH MCTIONESYIOT KIC €KO. pabc Kak B
pexIMe KUIKOCTHOR, TaK Y NONYXUIKOCTHON cMasku. B pexaMe sudxocmson cuasky
paboTaloT NOMIMIHIKY CKOTEXCHUS B ONOpax BAIOB, BPAILAIOMMXCS © BLICOKOH
YACTOTOM: POTOPH TYPOMH, BATH NPOKATHBIX CTAHOB, HIMHAHAE/H CTaHKOB, KONEHYAThE

Bams JIBC 1 gp. Bee Gonbiiee HaxomaT THIp HEeCKHIe
W rasocrarayeckume. Pacuer m pyHp TaKUX y B
CHeLMATbHBIX KYpeax.

TlpocTeitime THNB NOZUMITHUKOB, PabOTAKIME B PeXUME NOAVHCHOKOCHIHOU
MKy, LMPOKO TIPHMEHSIOT B CAMILCKOXO3AHCTREHHEIX MAlIMHAX, B IOXbEMHO-TPaH~

cnnpn-[bm ManmHax (fiebeaku), B HeoT BCIIOMC
) BMecTO B , KOTAa He
YRASTCA BCTPOMTE BKOPITYC OTHOCHTEIIHHO GONBLIX X, DOR,
¥ B [PYTHX CIYYasy.
Huke NpHBEGHH PEKO) 70 KOHCTIDYHP np
TIOAUMITHUKOB CKOMEXEHNS, PaGOTAICIIX B PeXIIME TIONYXKWIKOCTHOH CMA3KH.
I cXo! obpasyloT Bal B Brynxa (exnapin). JIpa THIa BTYJIOK
: 6 JUYeCKHE U U3 B. PasMeprl BTYNOK

OMMeTAIMYECKIX NPHBEICHbl B Tabn. 24.33, a mynox W3 CIIEKAeMEIX MaTepHANOB
(nopoun(oa )xeneaa wm GpOH:u) —B 1611 24.34.
B

Yaugle BCETO Bonee
npoc'me B VISTOTORICHMH BKIAILIINA M3 HEAOPOTHX aHm(]meﬂmommx MaTCpPHATOB:
0 9yTyHa, 18, ap
GpoH:a
B [HOM U O« HCTIOTB3YIOT GMMeTALITITECKHE BKIa-
FiaSiiilH "B amux BX TOHKMH AHTHGPUK croit Ha
YYTYHHYIO, & B OTESTCTBEHHEIX —Ha ocHory. B
TIPOMBBOJICTRE 'paHEHb! BKIALIIH, I 13 GyMeTaITIeC-
Kofi nienTH. B KauecTse aﬂmd)pmqmomx C H

Puc. 9.1
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Prc.92

CBHHIOBLE GpOH3bI, 6a66MTH, a Takke HEMETAITHeCKHe MaTepuantl (HefinoH,
ILIACT, TEKCTONHTOBas Kpolirka) 1, 8].

Bryaxu CKONMBXEHUS BO CTEHOK KOpITyc-
Ho#t peram (prc. 9.1, a), B P ‘ocA 3ybuatoro koneca
(puc. 9.1, &), p oTBepcTVE CuenmOl TonyMyTHI, cBOGOTHO CHISIUEH Ha Bany (puc.
9.1, 8) u np.

Hepenxo v OTIOPBI BAJIOB M OCEii BHIONHATh

B BUAE OTASILHEIX KOMILIEKTOR. B atux CAy49asX BTYNKH YCTAHARAMBAIOT B KOPIyca
MOHTHDY 3aTeM Ha wmaube. Pasnwuaior Kopmyca
TIONIIMNHIKOB: HepasweMasie (TOCT 11521 —82...1 1525—82) u pasvemure (TOCT
11607—82...11611—82).
Ha paic. 9.2 nokazansr KOHCTPYKIIM Hepassemnbix Kopnycos. OTIOPHAs TLIOCKOCTS
KOpIyCOB NOMIMIHKKOB 10 puc. 9.2, a napannenbha, a oo puc. 9.2, 6, 6, 2
D NSIPHA OCH OF O OTBEPCTHA. DTO NO3BONAET YCTAHARIMBATE MX M Ha
TOPUIOHTANLHEIX, M HA BEPTHKANLHEIX CTEHKAX Y3NOB.
H P TIPOCTHI B 3T Omaxe c6opra yana npu He-
Pa3BEMHOM KOpITyce He BCerfia YHobHa, 8 HHOTHA M HEBO3MOXHa.
Passernnie KopRyca o6 Ierdal0T MORTAK BAIOE 1 MYCKAIOT per 3230p0B
B nojmnvke. IMosromy omu MMeroT TPEUMYIIECTBEHHOE TIPHMEeHEHKe B 0b1ieM 1
0C0DEHHO TKeIIOM MALTMHOCTPOSHHUY. Kpbinmy kpersar k koprycy nmmmkavir (puc. 9.3).
Yr06561 TPCAOTEPATATE 60KOBOS OTHOCHTENLHOS CMelleHUS KDBILIKH ¥ KOpITyca, PasheM
BEINONHAKT CTyNeHYaThiM. OfHAaKo 3To Y H3TC PILY
Toaromy B BpeMi pasbeM JeNlaloT 110 ONHOM IIOCKOCTH, a
KpLIIKY (UKCHPYIOT OTHOCHTENEHO ¥opiyca ByMA KOHWYECKHMY urtrdramit. Bos-
MOXCHL} TakKe KOHCTPYKLIMH KOPIIYCOB C TUTOCKMM PpasbeMoM 6e3 mrigTos.
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Pre. 93

Paspem kopnyca syuie Th ) IAHUK JelCTEUA paiaib-
Hoil cubl. TI0310My DIOCKOCTD pasheMa KOPIYCOB HepelKO BIIOMHSIOT HETApal-
JIENBHO TINOCKOCTH OcHORaHus (puc. 9.3).

Tpu e exaadbiua. VIX BEMONHsOT 623 6opTos,
€ OJTHUM WIH ¢ AByMsi Gopramu (puc. 9.4). PasMephl KOHCTPYKTUBHBIX S/ICMEHTOB, MM:
TONUMHA CTeHKH Brranpnua & = (0,08...0,10)d + 2,5, rne d — mmamerp nandsl Bana;
b=(1,0...1,2)5, £=0,65. Ha H BK okono 6opToB
zenator xanasku no F'OCT 8820—69 (1ab1. 7.8).

Briamnim 63 60pT0B NPUMEHSIOT NPY AGHCTBUH B OTIOPE TONLKO PATHATHHOM
cwunsr. XIpu Kpome 1 TaKXKe M OCEBOH CIUIBI MCTIONBIYIOT BRIARIIH
€ oHIM ynopHsM 6oproM. Eci Ha onopy fieficTeyer oceBas chia B IBYX Halpag-
JISHUSIX, TO BKAAILNN OJEKEH MMETh ONME MM IBa Gopra.

DHKcHpoBanAe BRAAINIME . BRIaANIIN JOMKHb OBITH 3bUKCHPOBAHE B KOPITYCE
OT ITOBOPOTa M OCEBHIX cMelleHMH. JIBa 6opTa He T0715K0 BOCHPUHMMAIOT OCEBY) CHITY,
HO M OJHOBPEMEHHO (PHKCHPYIOT BKAGILIN OT OCCBBIX NIEPCMELIIeHHI{ OTHOCHTENBHO
kopnyca. [ostomy vacto BRAamemum ¢ AByMs GopraMH NPUMEHSIOT B ONIOpax, Ijie
OceBast CUJIA COBCEM OTCYTCTBYeT FUTH IcHCTBYST B OIHOM HATIpABNSHUH. OIHAKO HYXHO
WMeThb B BUAY, Y10 BHIIONHEHWE CONPIDKCHHAA 110 TopLaM GopToB TpebyeT noBHILeHHOH
TOYHOCTH Pa3MEPOB MeXAY HUMH H MEXIy TOPHAMH KOpIyca. HT0 yHOpOXaeT M3Io-
TOBNEHWE NOAUMHIKA. 1I05ToMy He peKOMEHAYIOT TIpUMeHeHUe 6ea HaToGHOCTH
BKIANRIIEH € ABYyMa Gopramu.

H

p BK. KOpITyca
KO) 11m. ur W BTynKamH { = 2d (puce. 9.5). OtBepetie
B 1 BIyIKe 0T JUIS IIOAAYH MACHA B IOMIMITHUK. 3aMeTHM, YTo

WTHGTE! ¥ BTYNKH GHKCHPYIOT BIIATHIN OJHOBPEMEHHO OT IIOBOPOTA M OT OCeBHX

CMELICHRH.
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! HOPMATLHO pabOTAIOT IPH CTPOToil mapai-
NeBHOCTH OCeli LieHKK Bajla ¥ OTBePCTIA BRIATIA. OTKICHEHHUS OT HAPALICABHOCTH
MOTyT ORITH BB TIOT AeTaneit, X COOPKU M IporubamMu

BaJIOB NIOJ HATPYSKOi. Yem Gonbille AMHA NOAUMIHNKA, TeM OLacHee Tiepexoc oceit
BaJia ¥ BRIAIGIN, NPUBOLIIMIA K BOSHHKHOBEHHIO KPOMOYHEIX fagieHHi. Flostomy

HMeeT BHIGOD id rae [ — pnuHa,
a d — ouaMeTp OTBepCTHA BKIANLINA,

Yem Gombllle HATPY3KA M YACTOTA BPAlICHWA Baa, TeM MCHBLING JOMAHO GHITh
otHomenye {/d. Tipn if ToYHOCTH copku (0Ba
PACTIONIOXEHH B OIHOM KOPIIyCe M OTBEPCTHA NMOX BKAANGIIN PACTOYEHEI 33 ONMH
YCTAaHOB) ¥ JKECTKHX BallaX OTHOUIeHUe //d MOXHO YBeIMINTE.

Ecm B O7] P , TO MOKHO OXWIaTh
SHAYMTeBHLI Nepexoc oceli Bana M BRIanpia. ITepekoc Bo3HUKAET OT IOTPEliHOCTeH
M3FOTOBJICHHS KOP BK. 1, TIARTH (BUTH paMbl), Ha KOTOpOi

YCTaHABINBAIOT KOPIIyca, 2 TAKe OT NMOTPeIIHOCTER MX yeTaHOBKM. B 3T0M Cryuae
oTHOLISHYE [/d HOIKHO BHITh MUHIMAILHEIM.

OnTHMasHbIe s 1/d pns 6a rBa MatmH 0,5...0,9.
Hnsa
nomumHnke. HauGonsiee pacnpocTpaHeHne Honydun chepyyecKili MOMIMTHIK
(puc. 9.6, a). C s10li Xe Lenbio Y C OTIOPHOH IO

B BYIe KOPOTKOrO LHIMHAPHYECKONO IOSCKA, KOTOPHIA SHAYHTENEHO YMEHBILAET
YITIOBYIO XECTKOCTb 3AKPETUIEHHOTO NOANIMITHKKA (pHcC. 9.6, 6).

Per Ipn CKO: Tie Tpeby-
€TCA TOYHOC BpallleHHe Bana WK e BO3MOXHO 3HATATENHHOE M3HAlUMBaHMe, IIpe-
RycMaTpHBAIOT BO3MOXHOCT PEryMpPOBAHHS 3230pA.

B pasheMHBIX NOMIMITHAKAX 3a30p PeryiMpYIOT BSAUMHEIM PATMATHHAIM CMe—
MieHweM Bxnanenuedf, I 3T0ro Ha nNpakTyke HaubolbLiee NpUMeEEEHE HAXOAT JiBa

crocoba: 060pom (WK 1ic ) TIPOKNAN0K, KOTOPhIC YCTa-
v u

MeXAY K] i ¥ Kop
i paspeMa KOPHYCa M KPHIUKH TIOMUIMITHUKOB.

Ecim Harpyska NIOCTOSHHO HanpaBieHa Ha KOPIIYC TIOMUIMIHEKA, TO KPHIIKA TI0
IUIOCKOCTH PazbeMa MOXeT 1 He CONPHKAcarses ¢ KopnycoM. ITpu 31om perympoparye
3a3opa B MNOMIIMITHHKE BRINONHAIOT WIH OIRHIM M3 YIIOMsHYTHIX BbIe cTIoco60B, Wi

i Inp 2 gunmos (puc. 9.7).

Ocezoe ¢ BAJIOB, B CKO! BHI-
TIOMHAIOT ¥k B ofiHO onope (1-# c110cof), Wm B AByX onopax (2-i crioco6) (puc. 9.8).
Ilpu ¢ukcrposaryms B oxHol onope duKcHpyioman nanda pana oXsaThBAST BRISHBIN
TIOMUMITHWKA. DTOT CTI0Co6 NPUMEHAKOT NPH JUHHHBIX BANaX, KOTIA TeMIIeparTypHEIe
H3MEHEHWA JUTHHK BAJA SHAYMTENLHH.

Hpu orHOCHTENBHO Balax ocesoe ¢ TIO BTO-
PoMy criocoby.
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Prc. 96 Prc. 97

CMa3uBaHEE HCKTIOMATSIBHO BAXHO Ui paboThl NOMIMIIYKA. [N CMaSHBAHNS
WCTIONB3YIOT XUIKAH HWIN 7 , KOTOpHI HOJAKT B
PASTPYXEHHYIO 30HY.

Hns

MOXHO VICTIOTB30BATE B3BEILICHHEIS
B BO3IYXe BHYTPH KopIiyca HacTHIH Macia. Ilocre 3anpeccOBKM BTYIKH B KOPTyc
CBepIAT OTBEPCTHe muaMeTpoM dy i momeona Macia (prc. 9.9). TlonesHo B aToM
CIy4ae Ha BHYTpeHHeil CTEHKE KOp: OTIHTL BHICTYIIEI (peGpa), 1o
KOTOpHIM OceBllice Ha CTSHKW Macio CTeKaeT K oTpepetuio. i pacriperieneHus
TIOCTYTIAIOMIEr0 Mac/a 1o JUIMHe TIOMIUMITHAKA HA BHYTPCHHeH TIOBEpXHOCTH BTYIKH
[enaloT MpofoNbHbe KaHaBku PasMeps! {(MM) KaHaBoK M omseperns (puc. 9.10)
nprMatot: £ = (0,02...0,025)d; r=(0,2...0,3)d"; a=(0,08...0,10)L; b= (0,2...0,3)L;
8=(0,08...0,10)d + 2,5; ¢ = (0,2...0,3)3; d=(1,3...1,6)3.

OTBepcTHA BO BTYKAX MOXHO CBEPIHTb M 10 MX 3alIPeCCOBKM B CTCHKY KOPIyea.
Y706 NpH MOCTAHOBKe BIYJIKH He OPHEHTUPORATL €¢ NO OTBEPCTHIO B KOPITyCE, Ha
HApPYXHOH TIOBEPXHOCTY BTYKM [eNaloT KAHABKY LHpPHHOM b 1 mry6uHoi ¢ (puc. 9.10).

Macno, 1LEND, OB, P B OTBEPCTHE
M CMa3souHYIo TIPOJOMEHYI0 KAHABKY.-

Ecim och Balla IEXUT B IL " To st HOTO
MOXHO Ha IUIOCKOCTH pasbeMa KOPIIyca BhINOTHUTL KAHABKY, 2 Ha KPHIIKe KOpIycd
— ckoe (puc. 9.11). Macio, cTeKas no ckocy T KaRABKY KOp) n

TIOCTYTIMT K BTYJIKE TOMHKITHARA CKONEKEHHA.
I

@@ 1-d cnocol §§§
@ 2 cnacald §§@ ';'-

Prc. 9.8 Puc. 9.9

BMECTe © B KOTOPHe OHH
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Kapnye  Kpuma
Rapnyca

Pyc. 910 Puc. 911

nocTasieHs (pHc. 9.1, 6, 8), Takxe cMasbBalor MacioM. [ no;mo)xa Macsa B AeTanax
'HECKOJIBKO MOnep! OTBSPCTMM
B amux cyyasx Th BTYAKH U3 (7abn.
24.34), NMeIOLTX nopnc‘ryxo CTpYKTYPY. Takue BTYIKM 3apaHee TPOIMTHIBAIOT TOPAIEM
€MA30YHbIM MaTePHAIOM.
Tl

1 CKO! BHITIC AN KaXIOH ONOPHE B BUE OTACILHBIX
xoprycos (puc. 9.2, 9.3), MOXHO CMasbIBaTh MHIMBUIYATLHO IVIACTHHEIM CMA30THEIM
€ TIOMOIIBIO K f1]. Homep « "

NPOACALHEE CMa304HEIe KaHABKY BHITIOMHAIOT 110 puc. 9.10.



Cxaea 10
KOHCTPYUPOBAHME BAJIOB

Ha sTane 5cKU3HOTO MPOSKTHPOBAHN (CM. Il 3) OPHEHTHPOBOHO OBLIa HAaMeYeHa
KOHCTPYKIIMS BalioB, ONpeieNieHbl JHAMETphl OTIeNbHbIX ydacTkop. Tenepb crieayer
YTOYHHTE STH PasMepbl, COMNACOBATL MX C ICTANSMH, YCTAHARTHBACMBIMH Ha BAJI, Y1ECTh
BHJ Y PacTIONIONCHIE OTIOp, KOHCTPYKIIMIO V1. HIO M3T

Tlepen o1pa6oTKOi KOHCTPYKLIEM Balla JOMKHBI GbITH PELICHE! TAKHC BaXHbIe
BOIPOCE], KaK criocoB Nepe/iaii BPALAIONICTO MOMCHTA B COSITAHeHHH Ball — CTYIMIA
¥ criocob Kpensiexvs AeTaneil Ha Bay OT OCEBOIO NepeMellierns (1. 6).

10.1. KOHHEBBIE YIACTKH BAJIOB

BxopHolii H BHIXOOHOW Balkl PeAYKTOpoB, KOpoBOR mepefad MMEIOT
1w KB MIH KHe YYACTKH JUIS YCTAHORKW Homymydr,
1IKNBOB, 3Be30YEK MM 3y0uaThIX Kafec.

IlEnEnapEIecKAe KOHIH! BaloB Harotopnsor o FOCT 12080—66 (ra6n. 24.28).
Herans, Ha KOHIE Bala, HOBOLAT JIO YIOPA B
3aIUISYHK BHCOTOH £ (cM. pue. 3.1).

TlepexomHEI Y4aCTOK Bala MeXIy IBYMs CTYNEHAMH PasHBIX AMaMeTPOB BHINON-
HAIOT FanTebio PAIHYCa 7, 8 NpH LLTHGOBAHNY BHNONHAOT KAaHABKY JULd BEIXOK2
mmichosansHOTO Kpyra (pHc. 7.53, 4, 6). Pamayc rranmein NPYHAMAIOT B 3aBUCHMOCTH.
or anaMeTpa d Bana (MM):

d.. 20.28  32.45  50.70  80.100
Ui 16 2,0 25 3,0
C YYACTOK Bana JuUif YCTaHOBKHM IOMIUIMITHUKA.
Tloaromy mslcorra t 3AIeYVKA KOHUEBOIO Y4acTKa foNkHa GHTh comlacopaHa €
YI0CJIOHEIM lIﬂaMeTpoM TIpu s10M HO PeTh BO3-
Th Ge3 crema I'IPHSMETH‘IECKOK IOTOHKH.
OpHEHTHpOBG'-IHO ;maMe-rp Bana (MM) B MecTe YCTAHOBKM NonmanHuKa (puc. 10.1):
‘.l 4, z2d+2nt1,
‘% ‘l rme f —riybuHa nasa B crymane (cM.
< Ta0n. 24.29).
L = TonyueHHOe 3HAYCHMEe OKPYINFIOT B
GonsuIyIo CTOpoHY A0 Gmrkaiiniero cTai-

HApTHOTO [V TIOAUIUITHARA pasMepa. Bri-
MoftHeHHe YCTOBAS YCTAHOBKM TIOMIINII-
HuKa Gea cheMa LOHKM TIPHBOINT, KaK
Puc. 101 NpaBuNo, K SHAYUTENbHOH PpasHOCTH
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maMeTpoB 4, B d. B Tex ciyuanx, Korma
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pacctosse [ (puc. 10.1, 10.2) 6onbme
WHPHHH B BHyTpeHHero  Konblia

OTANYYE B dnd
MOXHO YMEHBIIHTE 3a cdYeT obxoma
umorku. TlocaepopatembHocTs MOHTAXA
MONLMIHKKA B ITOM CIy4ae MoKa3aHa Ha
puc. 10.2.

Bricoty samneydka NonydaloT Hak-
MeHBILEH TIPH WCTIONB30BAHME CErMEHT-
HOM IITIOHKH, KOTOPYIO Tlepe/l MOHTAXOM Prc. 102
NOANIMITHKEKA MOXHO BRHYTH (prc. 10.3).

Ecam Ha KOHLIEBOM 1IMTHHIPHYECKOM KOHLe Bana Hape3aloT ULTHIL] (pHc. 10.4),
70 BBICOTa { 3aTIEYNKA OTPAHHNYeHA HEOOXOMHMOCTHIO CBOBOTHONO BLIXONA (peasl: 044
npsvolourbDe waes 1< 0,5k, sgonveermubo t < 0,25k, The h — ray6uHa HUTLA. ipu
3TOM y4aCTOK BaJia, ii ¢ Koi Gymer "0 IUaMeTpa B TOM CIIy4ae,
ecin dy = d+ 21, Ecnu dy > d + 21, 70 BRINONHSIOT iepeXOHBLH YSACTOK C AAMETPOM
(d+ 21), Kax mokasaHo Ka puc. 10.4. 3neck Xe NokasaH BEXox (hpe3kl, Hapealomei
uuHuE. Apavetper Dy uumanessx ¢pea mis npsMoBOIHEX LUNMIIEB CPeareil cepyun
TIpUHIMRIOT B 3aBHCHMOCTH OT OBaMeTpa d Bana, MM:

20..22 25..28 32..38 42.48 54..65 72..92
63 70 80 90 100 112

1\
TIT -

Pac. 103 Puc. 104

d.
Dy..

VyacToK Bbixoa (peskl MOXHO PAclIpOCTPAHAT, HA YIIOPHEIE aIeyKy (DHC.
10.4) ¥ JacTHYHO Ha IWe¥Ky Bala Wi .
Konwyeckme xommn sanos no TOCT 12081-72 (7abn. 24.27) M3roToBmsmor ¢
KOHY( 1:10 meyx i ¢ i (v 1) M ¢ BHYTpeHHei (Tvm 2)
pe3pboil. JlnameTp Bana Ha yuacTKe, cocei-

W HEM C KOHLEBLIM, ONPEIeITIOT Tak Xe, KaK

H 1A WHNMHAPHYEeCKOro, M3 YCIOBHA YoTa-
_] HOBKM TOAMMIHHKA HA Bal Ge3 BhieMa

umonk# (puc. 10.5): dy > d;, + 21+ 1 My, xpe

dyp=d - 0,05/ w  npuHMMaioT Mo TabL.
B | 2z ’

dn

TlpenmymiecTBeHHOE  pacllpocTpaBeHHe

TIpHOGX KOHUYecKas (opMa KOHLEBOTO
B31, ydacTka Bajla, oBecTcHMBAOL(at TOYHOE
iz ~ 15 XCTHJETKO-
TO MOHTAXA M CHATUA YCTAHARTHBACMEIX. Ie-
TANeH.
Puc. 10.5.

Ipn Hamnwme Ha KOHIICBOM ITHJIMHN-~
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1

PHIECKOM WM KO YYACTKE Bana i MeTpiriccKol pessbr! Npenyc-
MaTpHBaOT Nporodku no F'OCT 10549—80 (ratn 10.1). OcroBHoe NpEMeHEHMs
PIMEIoT npoTouky THIA |

Tabauna 101

M Pty Tun I Tundl )
o r
A B Vg v
§| ? l = f j
-
=] 5 2.
& I n b I
1 3 36 2 215
1,25 44 2,5 a—1,8
1,5 4 1 05 46 25 422
175 54 3 425
2 s 56 3 &30
25 16 1,0 73 d—3,5
6 76 4 a—45

10.2. KOHCTPYKH M1 BATOB

Bxopawe (BHICTPOX0AENE) BAIK VMEIOT KOHLEBHE YIaCTKH, YYaCTKH JUIA YCTa-
HOBKM NOJWMITHMKOB M V9acTKM, HAa XOTOPHIX HapesaloT 3ybkd INecTepeH
LUUTHHAPIYECKIX Wik KOHMYeCKHX 3yGaaTex nepe,u,aq (KOHCTPYKITMH BATOB-4EPBIKOB

M. 5.7). KoHcTpyuposarme Y4ACTROB JIHaMeTpOB BaloB B
MeCTaX YCTAHOBKH MOUSIHITHIKOB PAcCMOTDEHO B 10 i
Ha exodnom sany 3y6ba Ha

yuacTke. J{gaMeTp €ro onpesieneH ane Beero pasMepoM dgq;, SHAYEHME KOTOPOTO
HAXOJIT M3 YCIOBHS HATGKHOTO KOHTAKT2 TOPIIOB 3AIIEYHKA M BHYTPEHHEIO KOJIBla |
nomuHEKa {cM. pHc. 3.1). KoHCTpyKuus Bana Ha CpelHEM YYACTKE 3aBHCHT OT

MHOTO YHCAA M M PAcCTOSHUS TIep! . Ipn He-
GONBUIIX TIEPEIaTOTHEX TUCAX ¥ OTHOCHTE/SHO GONBIIOM MEXOCEBOM paccrom-m:ﬂ
JaMeTp dy BOAIIH Goneliie dgn Bama (puc. 10.6, a).
Hpn Gonumnepenaromm'mcnaxn MAaJioM MEeXOCeBOM paccTosHuH dp < dgry, TOTIA
KOHCTPYKIUHIO Bala BHITIONHSIOT 110 OIHOMY 113 BapuanToB puc. 10.6, 6 — 0, npeayc-
MaTpWBad YYacTKH Ml BRXofa ¢hpessi, Hapesaiomieli 3yObs. HnaMe'rp Dd, peast
TIPAHNMAIOT B 3aBHCHMOCTH OT MOJIYIISL M1

MMM i 2.225 25.275 3.375 4.45 5.55 6.7

90 100 112 125 140 160
70 80 90 100 112 125

JinvHy yp, onpenensior rpadudecki.
Ecmm H dn PHHA € MeHBIle fuaMeTpa di, 10
06TaTBAIOT WIH Bech Bal B # YacTy o IUEMETPY (puc.
10.6, 2), WM MeXJIy HAPe3aHHOH HacThio W TOPIIOM Baja BHIIOIHAIOT KOHWIECKHE
it B

nepexomHsle ydactkn (puc. 10.6, ). Ik BapHaHT
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Puc. 106

HSTOTOBJIEHMH, HO XeCTKOCTh Baja mony4yaeTCs Bhillic B CPABHEHMH © BapHAHTOM IO
puc. 106, 2.
Vuactox Brxola ¢peshl MOXHO PacIIpoCTpaHATh Ha TOpell Bana, HO KOTOPOMY
6a3ypyloT NONUIMTTHHK Kauenus (puc. 10.6, 2, d).
K 6ana i nep Yallle BCero BRNOTHAIOT IO pYiC.
10.7, ag KO 0 OTHOCHTENBHO TIOMIIMITHUKOBHIX OIOP.
Perymup T IO Bany Ip O pHC.

10.7 nommmminka ¢ nomMonmso Kpyriol Lumnesoi raiku 1. Iocne perynmposanms
TaiiKy CTONOPAT MEOTONAITIATON 1waibon 2
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Puc. 10.7

] — 5
— —] e
77
I A

p 5

CEREIE d4 < g ¢ 4

Prc. 108

Jins BLIXONA MHCTPYMEHTA MDA Hape3aHyH pe3bOR Ha Bally NpeflyCMaTpUBAioT
nporouku (1a6a. 10.1). Tporowxu 7uma 11 xapakTepusyeT MeHBIIAA KOHUEHTPALMAL

HaNpIKCHNH, BX T TIpU Masiofl y npouHocTH Bana. Ha Bany
BHITIONHAIOT KAHARKY TOM #36M90K CTONOPHOH 10akiGe! (1abn. 24.24).

JIpyriie KOHCTPYKIMH BANOB KHX Tiepeaayd Ha pHC.
12.5—12.8.

BATM He MMEIOT KoHIEBHX ydactkoB. Ha puc. 10.8 mokasan
NPOMCXKYTOUHEL Bl HEYRCTYTICHYATOTO IMIMHPYHeCKOTo peaykropa. Ha cavoM sary
P 3yGbs T i cryneny. PauoM paciionokeHO Komeco Ghic-
TpoxoaHoii cTynern. JluameTpsl dgpn M dpk TIO PeKO . 3. B
3aBHCMMOCTH OT PA3MEpOB IECTEPHA KOHCTPYKIHIO BHIIONHSAIOT KM 1o puc. 10.8, a
{dn 2 dgy), wm 1o puc. 10.8, 6 (dn < dig). HonmycTiMo y4acToK Bhixona Gpean
PaCHpOCTPaHATh Ha TOPUL Bala, KOHTAKTMDYIOHIME € KONECOM WIH BHYTPOHHHM
KOJNBLOM HOMIAHuKA (prc. 10.8, 6).

Mexy NONUMITHUKOM ¥ KOJecoM Ha TOM Xe AMaMeTpe, 4T0 ¥ TONIMUITHHK,
PacTIONATAKT HMCTAHLIMOHHEIE KObIIa. JIHaMeTpabHbe pasMCpH KONBIIA ONpee T
M3 YCIOBHA KOHTAaKTa ero TOpLOB ¢ M C BHYTp KOIbIOM
TlosToMmy KomnsIo UMeeT yallle Beero [-obpasHoe ceueHue.

B ) BRJIBI IMEIOT yuactok (em. § 10.1). B cpemeit

YacTH Bala MeXmy SBEIMH ayfiyatoe Koneco.
H: TpocTas Bana ga prc. 10.9. B conpmkeHMH Xoieca
C BATIOM HCTIONb30BaHa Tocaaka ¢ Gombimm HazaroM. ToMImMIHIKH yeTaHORNSHE A0
ynopa B 3aruieduxy Bala. MHoraa mexny e u
wrymku (prc. 10.10). B 31oM ciiyyae Ban MOXeT OHITS IATKHM OHOI0 HOMVHAJBHOIC
BHaMeTpa, pasHEE YJACTKH KOTOpOTo T € P OTK. B
ofecnieyeHHs HyXHOTO XapaKTepa cC c

Bansi creayeT K BT c YACIIOM YCTYTIOB (PHC.
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Pyc. 10.9

o= T

Puc. 10.10
10.9, 10.10). B a10M cryuae 0 ¢ pacxona
Ha H3IC BaNa, 410 C BAXHO B Kp: it )i
crea. CBOpKY Koneca ¢ IaZKiM BaioM BHIOTHAOT B c6oposHOM npHcocoaeHuH,
OCEBOS IC Koneca. B oM H i

TPOMIBO/ICTRE BANE! MOXHO CHABAUTS 3aIUIeauKAMM JUISt YTIopa Konec (pue. 10.11).

Jna UIHOCTH paduycn , epe hacox u
&1 goixoda Ka 00nom eany Ou Eeau
Ha eany npedy nasoa, mo AsR ydebicmea dpesepoeanus
w Ra 00Koli i u 00n0il Wupunts, enilipannoii no

Henvueny Ouanempy easa (prc. 10.11). Jing YMCHBUICHAS HOMCHKIATYDH HUTHHEBHIX
dpes, Ha VX OBKY PasMepsl UtUyes Ha PasSHbX Y4acmKax
6410 NPURUMAION OOUHAKOBBIMY.

Hocne onpencnenms fmaMeTpos u mmmH yuactkon B2, a TAKXKE €10 KOHCT-

PYKTHBHBIX /IEMEHTOB TIPOMIBOISAT PACHeT BaNa Ha ¥ (cm. §10.3).
UssectHo, w10 umonogLe TIa3bl, Pe3nBH HOR YCTAHOBOYHHE raikH, OTBEPCTHA IO
YCTaHOBOYHBIE BHUHTHI, 8 TAKXE ¥ peskue M Bana
KOHUEHTpaLIHIO i ILYIO €roy npogHocTs. [ostomy,
€CNH BT HMeeT OH 3aM1aC X0 COTIpoT YCTAIOCTH, ChelyeT Haberats
HCTIONE: SNIEMEHTOR, KOHLICHTPALNTO HANIPSOKEHHN.

B mectax NOHIDKCHHO YCTANOCTHOM NpOHOCTH HeXerateniso BHIONHEHHE

KaHABOK CONPSDKCHHE COCEIHUX YIACTKOR Bana creayer odopMILTL B BANE TATTeH
(pre. 10. 12, 6), xax MoxXa10 GoNee NIABHEM, Tne BoamoxHo, crenyer YBEIUIHTD PAIHYC
Tanrenn. B 0COBLIX cyuasx ranTe s BHIONHAOT SIMHIITHIECKIMY ¢ pasMepaMu
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Pre. 10.12

b= (0,4..0,45)d u a= 0,45 (puc. 10.12, 6) Wwm ABYMS pamuycaMid. 3aMeTHO CHUXAKT
KOHLICHTPALlIO HANPSKeHAN TATTEMM ¢ XoaHyTpeHreM (puc. 10.12, 6).
Pasrpyxaiolitve KaHabky Ha Bany (puc. 10.12, 2) ¥ B conpskeHHoM netanu (puc.
10.12, 6) ymeHbIIAOT KOHIEHTPAIAIO HATPSXEHHH Ha TIOBEPXHOCTH BaNa OT NOCANKH
Anetaneil ¢ HATATOM.
Iino; a3, 1y i it gpeson (puc. 10.12, €), BHIBBacT
i i peso

'MEHBIYI0 KOHIIEHTPalio i, 4eM ofbp:

DBONBBEHTHEE LUIMITH BBHISRBAKT MEHHILYI0 KOHICHTPALMMIO HANPXeHMH TI0
cpagHeRuio ¢ mpsMobGognsmu. IIL CHMXaeT
CONPpOTHBNICHHE YCTANOCTH Bajla, YeM IIIOHOMHOE.

10.3. PACYETHI BAJIOB HA IPOYHOCTE

O Har Ha BaJhl CIUIH OT Hepe) Currer Ha BamH
TIEpefAlOT Hepe3 HacaXeHHHE Ha HUX JeTAMM: SyGYaThie WIM 9YepBITHEIC KOJeCa,
IIKHBHE, ymydret. Ipu pa 910 Ha Baj JeTan

CHIH ¥ Bany Ha cep cBoeit Tlon, peii M
no u CHT BO Banax
1o OMY ITHKITY.
164
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O " JisBa P Hyer
(rabn. 10.2). Jina BaNOB P! K
Pt W JIeTHp: om 45, 40X; s BAIOB
o MAIHH — JIerHp cram 40XH, 20X, 12XH3A.
Tabnuna 102
Mapxacrams | Jinawerp |Tsspaocms. MIa Kospm-
e gf"g‘:f o o % oy LT el
Cr5 JhoGoit 190 520 280 150 220 130 0,06
45 <120 240 730 540 290 360 200 0,09
<80 270 500 650 350 410 230 0,10
40X <200 240 790 640 380 370 210 0,09
$120 270 $00 750 450 410 240 0,10
40XH <200 270 920 750 450 420 230 0,10
20X <120 197 650 400 240 310 170 0,07
12XH3A <120 260 950 700 490 430 240 0,10
18XET <60 330 1150 950 660 500 280 0,12
BHIOMHSAIOT pacyeTsl BaJop Ha KYI0 NP u Ha
Pacyer pp T B TaKOH o Yeprexy cbopouHoi
Bana P cxemy, Ha HAHOCAT BCe BHELIHWE

CHJIb], Har Ban, IU HX K JBYM nep-
DEHIUKYIAPHEIM JUIOCKOCTAM (TOPH3OHTANBHOH X 1 BepTyKaibHolt ¥). 3atem onpede-
AROM peaxyuy onop B TOPUSOHTANMBHONH M BEPTHKANEHOM IOCKOCTIX. B STHX Xe
Mn M, omd
L,

M 1], TRIHHO €edenun UCXOIA 13 IIOP
MOMEHTOB, PasMCpOB CeYCHH Bala M KOHIEHTPATOPOB HATIDSKCHMA (ofsraHo
, PEIX IIPHIOKEHBI CHJIEL, MOMEHTHI, DeaKI[HH ONOp HIH MecTa
M3MEHEHUI! CeYeHM Baa, Har MO) ). posep np 6ara e

ORACHBIX CEHEHRUTX.

Pacder ra crarmieckyio nposnocts. Tiposepxy crariaeckoi TIPOYHOCTH BBIIOMHTE-
10T B LeJIAX HpefiyIpeXXIeHAS TUIACTHIeCKNX fedhopMatmil B niepuoj, AeHCTRIS KpaT-
KOBPEMEHHEIX TIEpETpy30K (HAMpHMep, TP TycKe, Pa3roHe, PeBEPCHPOBAHUH,

cpabas y Ba).

BemrauHa nIeperpysku 3aBUCHT OT KOHCTPYKUMI n;pe):la‘m (npupona). Tax, npu

HAJIUTHY TIPCROXpaHUTENHHO MyDTH Be ITIVHY TIEPETPYIKH ONPEfieNSeT MOMEHT, Ipa

XKOTOpOM 314 Mydra cpabarbBaeT. Ilpu orcyTcTBRM Ipes MydTH

BOIMOXHYI0 IEPerpysKy YCIOBHO NPUHUMAIOT PABHOMN IEperpysKe NpH IycKe TIpUBO-
JHOTO SNEKTPONBMTATENS.

B pacdete HCrionsayior KosOULMERT neperpyaku K= T/ T, the Tipgy —

JEHBIK i

MOMeHT (MOMEHTTIeper-
Py3KH); 7 — HOMVHANBHEL (PACYCTHEIH) BpalAIONMIl MOMEHT. Jlna GomsumucTea
Xp INeK it Ky =2,2 (cM. 1abn. 24.8).
B pacyere cH £ B pac-
M BaJa TPH Ocii Harpysox:

6= 10°Miuaf W Foof 4, 7 = 10*Mymax/ W,

me My, =K, M+ A!,l —— CYMMApHEIH Mormbaioniii MomeHT, H *M; My, =
=Thya—= Kol —xpyrsnuyit Moment, H - M; Ky, = K,F— oceBaa cuna, H; Wu W, —
MOMEHMbI CORPOMUBACHUR CEMERUA 6aAd npu pacxeme na wieub u Kpyuenue, MIW!; A—
Iomans TIONCPEYHOIO CeJeHHs, M:Mz.
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Pre. 10.13
e g 3anaca np no M Kaca
HATPSIXCHHAM (pefelibl TeKY4CCTH O; M 7; MaTepHana oM. TablLl. 10.2):
8o =C1/0; Spe= T/t
Obguti " 3anaca np 10 npedeny mexysecni IPA COBMECTHOM
i n X

8= oS/ VS0 + 57,

CraTHecKyIo NPOIHOCTS CHRTAOT obecniedeHHoM, ecmu S; > LSl rae [$] = 1,3..2
— 0 JOTIYCTHMOS obmero i3 Ta 3a11aca 1o TEKYYECTH
(n: 0T B % OT OT Py u BHI paspy~
LIeHNd Bajla, TOYHOCTH OJIp Harpysox #1, ypoBHA UH
M3TOTOBNEHNA Y KOHTPONISA).

Monenms: conpomuesenus W npy marpbe, Wy NpH XpydeHMM K mowmads A
BBMUCISIOT NO HETTO-CEYCHHUIO:

ons cenenus D.

W=unD/33; W= nDY/16; A= D4,
Aan nosoeo Kpyeaozo cexerus (prc. 10.13, a)
W=—EgnD[32; Wy =EpnD/16; A=n(DP—F)/4,
e £p= 1—(d/D)* — xosbdumpenT nepeciera:

4D..... .. 04 042 085 048 05 05 056 06 06 067 071
Ew.. - 0976 0969 095 0947 0938 0521 0901 08 0842 08 077

8un eara ¢ npsmobourbiny wauyamy (puc. 10.13, 6):

W= [nd + by(D—d)(Dd + d71/(32D); Wy =2W; A==/4+ ba(D—d)f2;
anx eana ¢ u ong B no Sy6paM
FeoMeTpHHECKHIE XAPAKTCPUCTHKHA HpHBeeHs! B Ta6n. 10.3, 10.4;
15 6ara ¢ odnum winonowrews nazom (puc. 10.13, e):
W~ nd/32—bh(2a—H)/(16d); W, =nd/16—bh(2d—hy/(164);

A=ndf4—bh/2.
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Ta6nuna 103

[T —— Goprym

MoMeHT MHepiEH NPy pacyeTax Ha|
KecTKOCTD (0cepol) T=x (50" —d)/64,

tie & npEmEManT Do puc. 10.14, @ B IABHCHMOCTH OT
x W YHOAa Z 3yOneB; d — mHAMETp
MeAMTeNBHOY  OKDYXHOCTH, dp — NMaMeTp IeHTPAibHOTO

MOMEHT CORPOTHRIEHHS IpH pacie-|

e. W'=2//ds,
Ha H3THE
e ¢f; — AaMeTp BepUIHE 3yDbes;
Ha KpyyenHs WLz
Tlnowanb ceYeRmsi NpH PacueTe Ha|
PACTAXEHH (CXATHE) A== @ —d /4,

rie & npmrEMMaT no puc. 1014, 6 B SaBACHMOCTH OT
IRoePUIMEHTa X CMELICHHA H THCTa T 3YOheB.

1. s 16CTEpeR paciieT Tio B 3ATAC MpoTHOOTRL 2. B
JUHHEA B YCTOBHS 5 (puc. 10.14).
5 Pers
> e
N\ 12
X, 8s x5
2,35 el 14 -
L o8 10
08 D\ _oe
o4 08
) . e
22
i - B 2
b ] i 10 == 1] o
[ I 1. 6 20 -
: Joe i
o
o] 0z Z
04 5 A
osl a8 o o8
08 08
- ® 5 B
Pic. 10.14
3 MOMEHTOB st c

umvmamy 1o FOCT 6033—80 — B 1261. 10.4; ¢ npaMobosssvy mwmaamy o TOCT
1139—80 — B 1a62. 10.5; ¢ nasoM Ana npusMaTTIeckoli mmonkw no FTOCT 23360—78
—B 1ab1. 10.6.
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Ta6nupa 104

D, ym m=125 M m=2 m=3Mma =5
z AT z W, d P W00 z W, 200
20 " 579
2 16 848
25 18 1201
28 n 1864 12 1696
30 2 2161 13 2138
2 2 2782 1 2693
35 2 3532 16 3292
38 2 4814 18 4349
@ 30 5389 18 5042
) 32 6594 20 5966
45 34 7804 21 7633 13 6985
50 38 10850 10315 15 9836
55 26 13940 17 12570
60 28 18300 18 16610
65 32 23540 2 21550
70 34 29720 2 27360
s 36 36850 2 34100
8 38 45000 25 41870 14 39715
85 27 50780 15 45260
90 28 6076 16 54570
95 30 72140 18 65290
100 32 84810 18 76880
Ta6nuna 105
d, »m Cepra
JSTXAS Cpt TOKENat
Bva | b, M X Wt | Doos | b z W.md | Dym | b, a0 z W, 008
T = == =i 6 |71 | 23 | 25 [ 10 { 790
a|l—|=|=|=|2z1: 6 [1wm| 26 | 3 | 10 |13
23 | 26 | 6 6 [mBs71 22 | 6 6 [1s02| 29 | 4 | 10 [ 1650
2% | 30 | 6 6 |16s| 32 | 6 6 lzi00| 32 | 4 | 10 |219%
28 | 24§ 7 6 |2480 [ 34 | 7 6 |2660| 35 | 4 | 10 | 2720
32 |3 |6 s |330| 38 | 6 g |30 @ [ 5 | 10 |50
36 | 4 | 7 g |50 @2 | 7 8 |ses0| a5 | 5 | 10 | 570
a | 4 | 8 8 |[Bo00| 48 | B g |sao| s2 [ 6 | 10 |3220
% | 50| 9 8 [1ae0f 54 | 9 g tusoo| s6 § 7 | 10 |11900
s2 | 58 | 10| & |15560| 60 [ 10 | 8 |6130 s | 16 |16120
56 | 62 | 10 | 8 f{ies0| 65 | 10 | 8 [19500] 65 [ 5 | 16 |19900
e | 68 | 12| 8 |[2zs800| 72 } 12 | 8 |276m| 72 | 6 | 16 |2760
72 | 76 | 12 | 10 [q0300| & | 12 | 10 [43000)| 82 } 7 | 16 ]42300
g2 | 88 | 12 | 10 |smo0) 9z | 12 | 10 |eos00} 52 | 6 | 20 {60580
TaGnuns 106
4,004 bk, b0g W0l W 20 4, bk, 204 W, 100 W, 100
20 655 1440 a5 7800 16740
2 6x6 770 1680 4 1= 9620 20500
20 897 1940 50 10916 23695
% 1152 2599 53 12869 28036
25 o 1275 2810 55 16x10 14510 30800
2 L 1453 3180 56 15290 33265
3 1854 4090 60 18x11 18760 40000
30 2320 4970 63 21938 47411
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Hpodoascense maba. 10.6

d, Bk, W, 304 W, 000 M Bxh, M W, 1l W, 0
32 2730 5940 67 26180 56820
34 - 3330 7190 70 ko 30200 63800
36 4010 8590 7 31549 68012
38 4775 10366 75 37600 79000
80 2x14 45110 97271
Pacuer Ha Vo Ha
YCTATIOCTH OTPAXAIOT RIMFHAE PASHOBWIHOCTH LKA Hanpmemm CTATHYECKUX ¥
HEIX Xapak: <bopMBI M COCTONHMA TIOBEPX-
noc'm Pacyer Bsmummm B opme nponepm xoad)lbmmeﬂm & 3amaca mMPOIHOCTH,
erl}'m-‘Mam:HOnL 1y KOTOPOT IS1=1,5—2,5
OCTH OT H rBUl Bana,
m‘lHDCTPl HATDY30K H i, YDOBHA W
¥ KOHTPOJA.
Jng xaxmoro uz yc ATEALHO CedeHHH
BRMHCIAOT KoxbdmmeHr 5
S=SS/VF + £ 18],
riie S, M S; —Ko3thd Bl 311aCA TIO H M,
o

85 = o1/ (Ca+ WspOm): 8- T 10/ Ga T Vapt)-

3necb o, M T, — AMIUTY/I TMKIZ, Gy gz
LMK, Yep B Yrp— TH YYBCTBY K PUN LUKJIA Hanpsg-
JKeHMH JUIS PACCMATPHBAEMOTO ce'-lex-mx
P BaJloB HaNpIKeHHs MIMEHAIOTCH 110

CHMMETPUTHOMY LKNY: Oy = Oy B Cp = 0 4 Kacare/IFHHe HalIpDKeHNA — HO OTHY-
JIEBOMY 1MKIY: T = Tx/2 U Ty = Txf2.

Torma
S5 = 8.1p/0a
H B no ¢ M
o= oy = 1°M/W; 7, = 1,/2= 10° M, /20,
me M= W — Pe3YILTHPYIOIIHA MsTHGatloupii MomenT, H -M; M, —xpy-

TAUMEA MOMEHT (M 7), H:v; Wn W, —MOMeHTHI CONPOTURICHNUS CEYEeHHS Bana
HpH n3rube M KpydeHny, My,
Mpenear H Bajla B :

©.1p=0.1/Ksp; Tap=v1/Kip,

Ilec M1y TJIAIKHX C TIpH p IOM LUKJIe
M3rEGa M Kpyderns (1abn. 10.2); Kp m K, ) — xoshdumenTs cHIXeHHS Npegea

Kpukp o AM:
Kop = (Ko/Kyo) + 1/Kp—1)/Ky;

Kep= (K:/Kis + 1/Kp—1)/ Ky,
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£ne K, n K, — adderrimisie KoshdUUIPCHTE KOHLCHTpalN wanpsxenuit; Ky, v K

— THI P TIoTIepe; (726,
10.7); Kg, v K. —Ko03d TEL (va6n. 10.8); Ky
— T T Horo ynpoyserns (Taon. 10.9).
TaGnuna 107
1 MaTepHaT X K, M JOMeTDE Baa d, B
20 30 40 50 70 100
Horet Jia YIepOIHOTOM CTATH 092 0,88 0,85 0,81 0,76 0,71
V3T Jois NervpoBasHolt crann 0,83 0,77 0,73 0,70 0,65 0,59
Kpyvere 1% Boex cranel,

Ta6nrua 108

Brz vexanmgeckolt obpabores Hapawverp K;, upy_o, MIa Ky, mpm o, MITa.
umepoxoBaTOSTH <700 >700 <700 > 70
Ra, vom
I opanve TORX0E 00,2 1 1 1
OGray¥BIRRe TOHKOE 0,99..093 09909 | 099..095
Iiituposarse YACTOBOES 093..0,89 096.0,94 | 095.052
OaaBaAREe ¥ACTOROS 0,89..0,86 094092 | 092.0,89

TaGnupa 109

Bux TtoBepx- Suzvenng Ky npe
HOCTEBEE K=10 K=L1.15
Baganka TBY 1,3.1,6 1,6..17
AsoTRponanye 1,15..1,25 1,319
HakaTKa peliKoM 1,2.1,4 1,517
JpoGecTpylust Ha- 1,1..1,3 1,4..1,5
wient

3naverus Koabdumentor K, u K, Gepyt us Tabmar: 017 crynenomozo nepexooa
¢ zanmentio (puc. 10.15, a — ) —Tabn. 10.10; dax umonouroz0 nasa —abn. 10.1%;
1wy eeso: u peablossi; yuacmios easne — Tabi. 10.12. s OUeHKH KOHUEHTPAMA
HATIPSDKSHI B MecTax ¥ Ha Bay O He
K./Ky; v K./Ky, (2a6n. 10.13).

Ilpa pei HECKOTLKHAX P OB KOHIIe]

P! B P
HANPDKSHA YIATHBAIOT HAHGONEe OTIACHBIH 3 HIX {(c Hanbombuy sHaveHHeM Ksp
win K. p).
A

1K 1A Bala

Vep = Wi/ Kep,

e i — KOS(UIHEHT SYBCTBUTENLHOCTH MaTepHana K aciMMETPUM 1K Harlps=
xermli (1abn. 10.2).

) ., 0 ., o .
= < o

Prc. 10.15
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] Faaea 11
CMA3BIBAHUE, CMA3OYHEIE YCTPOHCTBA

U YILTIOTHEHUA
Hns TIOTeph Ha TpeHve, CHIDKeHMA WHTCHCHBHOCTH
T H, MX H OYACTKU OT TPORYKTOR
M3HOCE, A TAKXKS or p pp JHOJDKHO 6HITE

o 0

11.1. CMA3BIBAHME 3YBYATEHIX ¥ YEPBAYHBIX ITEPEIAY

Jns TiepenaY MIHp: P cueremy. B xoprye
PeyKTOpa MAM KOpobKi Tiepe/iad 3alMBalOT Maco TaK, 9106b! BeHIIE KOJlee 6pm B
HETO NoT 1. Koneca ripn Macno, pasOphIITyBas ero BHYTPH

priyca. Macio Ha BHYTpe! CTEeHKW KOpIIyca, OTKY/1A CTeKaeT B HIDKHIOK
ero 4acts. BHyIpH Kopryca ofipasyercs BaBech WaCTHIl Macia B BO3nyxe, KoTopad
TIOKDEIBACT T BHYTPH KOD Aeraneif.

Kap TpH i 3yGYaTHIX KOAEC B
wepBsKoB ot 0,3 1o 12,5 M/c. Tlpn Bonce BLICOKMX CKOPOCTSX Maclio cOpackBaet ¢
3y6beB LieH cHIa B P TIPH HEIOCTATOTHOM
KpoMe Toro, 3aMeTHO TIoTepR Ha Macna,
TIOBHILIACTCH €ro TeMTIEpaTypa.

BriGop cMa3ouHoro Ha OfibITe MallAH.

I npumenerve umelom vacra. TIpyHITAT HasHAYSHNSA COPTA Macka

IpermyueceenHoe.
cleAyloLMii: YeM BHIlle OKPYXHas CKOPOCTh Koleca, TeM MeHBIle AOLKHA (0513
BA3KOCTb Macia M 9c¢M BHIIlE KOHTAKTHLIS B TeM H
BAFKOCTHIO JOKHO o6 iafaTh Macsio. [ToaroMy TpeyeMylo BA3KOCTb MaClia ONPEeNAI0T
B 32BHCHMOCTH OT KOHTAKTHOTO HAIDSDKSHMA W OKPYXHOH CKOpOSTH Konec (72t
11.1). Io 7a6xn. 11.2 BEIGHpaloT MapKy Macia s 3y0YATHIX M1 Yep!
nepepay. B 1abn. 11.3 copra Macen Wi
BOJTHOBBIX mepenati.

O603Ha4eHIe MHIYCTPHATEHEIX Macell COCTOMT M3 YeTHIPeX SHAKOB, KaXThii H3

KOTOphIX 0Bo3HavaeT: nepewi (M) —HHY: emopoi — X
rpymme 1o (T — pnar crcreM, T — Taxenonar

YaTnl), mpeniuti — NPAHALIEXHOCTS K TPYINE TIO SKCTUTYATAUHOHHLM CBORCTRAM (73
— Macno 6e3 nipHcanok, C — Macio ¢ aHTHOK AHTUKOPP

1 npor JI —MaciIo ¢ AHTHOKHCIATETLHBIMH, AHTUKOD-
PO3HC , TIPOT IMH M IPOT ). i

(seno) — KiIace KHHEMATHIeCKO BA3KOCTH.
W qacto HUATHUM-

i3
201, Ninron-24, Vimon-2 (rabx. 24.46).
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TaGnuya 111

Hanps- BmxocTs,
HeRRS o, MITa /o 1ipH o ol e
m02 2.5 .5
s syGuaTsox mepenast mips 40° C
Jlo 600 34 23 2
600...1000 60 50 40
1000.-1200 70 60 50
Jlns wepasuix niepenay npa 100°C
Jio 200 25 20 15
200..250 2 25 18
250...300 40 30 23
TaGauma 112
Magxa seacna KiHeMa1Iecksn BEROCTS, 10/0
[ns syGuaThIX iepenat npn 40°C
Y-1-A-22 19..25
U-T-A-32 29..35
U-T-A-46 41..51
H-T-A-68 61..75
st YepBAIHEX Nepexay mpH 100°C
UI-C-220 14
H-T-C-320 20
Asymmonsoe MC-20 20,5
Llenuaposoe 52 52
Ta6nmmna 113
Kormaxrams manps- rubroro koreca, My
KeHa o, MIla 0 160
Ho 800 BT-A-68
Cb. 800 5o 1600 H-T-J1-68 | wrpa00
JonycTiMEie YPORHH IIOTPYXEHHSA KOTieC B
parny (prc. 11.1): k, = (2m..0,254;,). 3nech m — Moayns saueruienus. Haubonbiias
nIybHHa FOTpY 3ABHCHT OT C 7 xoneca, Yem

MeIlleHHee BpalICHHe Koneca, TeM Ha GOIBIIYIO FIIy6UHY OHO MOXET GHITS IIOTPYXEHO.
CynTalor, 910 B deyxcmynenyamoi nepedate TIp¥ OKPYXHOMN ckopocTr v2 1 Mfc
NOCTATOYHO TIOrPYXATh B MACTO TONBKO Kolleco THXOXOMHOH crynern (puc. 11.1, g).
gpn v< 1 M/c B Maclo AOMKHE! GHITH MOTPYXEHE! Kolleca oferx cTynenel nepefaun
uc. 11.1, 6).
B coocnbix pedykmaopax npA PACTIONIOXEHH BATOB B TOPHIORTANEHOMN IUIOCKOCTH B
MACJI0 TIOTPYAIOT Kolleca BhICTpoxojIHol M TMXOXORHOM cTynenel (puc. 11.2, a). Ilpn
BanoB B i I ¥ TOTPYXAIOT B Maclio MIeCTEPHIO B
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KOJECO, pacriofiOXeHHRe B HIDKHEH 9acTh

xopryca (pyc. 11.2, 6). Ecnu mybuna Tior-

Koreca ¢ 0

CHMXAIOT YPOBEHE MAaclia ¥ YCTAHABIHBAIOY

<CrielmaNEHoe CMAsHBAIoUKe Koneco § (phe,

11.2, ).
B

AR 0-
IHTHHAPAMECKHX PEAYKTOPAX B MAcCIAHYIO
Prc. 111 BaHHY JODKHO GRITH NOrpyXeHO KOHMYEC-
KO KOTeco Ha BCIO LUHPHHY b BSH].IZ\
Iny6uHy morpyxeHus B Macno getaneii Tipn
HFDKHEM PacnioNlOXeHNH HepBska (puc. 11.3, a) by = (0,1...0,5)d,,;; niput BepxHem (pnc
113, 6) h,=2m...0,25d;,. OnHako NpH 9YacTHX BKJ W Kpar
pexuMe paboThl (TIyCK — OCTaHOB — IYCK) [
HeIOCTATOTHBIM. Bo nsbexanue aroro YPOBEHL Macaa NOZHUMAKT HO 3aliCcILICHHS.
Ecim BaxHO ATb B 9ep 0l TGP TEIUIO] ¥ noTepu

Puc. 11.2

LJ




r

( TIpA JacToTe YepBAKa M [UTHTe TEHOM patore

niepenady), YposeHh Macia B KOPIyce TIOHIXANT. A CMasHBAHMS SaueILIeHHs HA
npatend (prc. 11.3, 6, 2). Macnio 3amMBaleT B 3T0M
cy[yqae A0 LeHTPa HIUXKHETO TelJa KaueHNA NOALMITHHKA.
Hopmul morpyxerus Konec k0poGok mepenad Takue e, Kak M [Id KOJec penyK-
TOPOB.

11.2. CMA3BIBAHME ITOAINMITHHKOB

OO6BIMHO TOAUNITHUKHE CMa3bIBAIOT TeM JKE MAacjoM, YTO M JNETATH Tepeiad.
CMa3pIBaHMe UX APYTHM CMA30YHBIM MATEPHANOM TIPUMEHSIOT PRIIKO (ecm Tpebyercs
33U THTE MIOMIUMITHIKY OT TIPOAYKTOB M3HOCA n&?ra.ueu nepe)].all)

TIpu Tiepenay Iic I3TAMH Maca.
TIpn oxpy)mon CXOPOCTH Koliee V> 1 M/c GprIsTaMi MAC/ia TIOKPBITH BCe JISTATH Tepe-
a9 ¥ BHYTPEHHNE M CTEHOK KOp C € KOJIEC, BaJIOB H €O
CTEHOK KOp Macio B IIC

OpnHako B pafie Clyyae mid obecreucHUs
HAJEXKHOTO CMA3KIBAHMA 3alleTUIeHHS NpHXO-
JAWTCA SHAYHTEIBbHO MOBBILATE YPOBEHbh Maclia.
Hepesko B Macno mOTpyXatoT GHICTPOXONHYIO
IUCCTEPHIO UM MepBAK M NOMIIMITHAKY 6biCT-
poxoHoTo Bana. B 310M ciyyae Bo B3bexanne
nonauakua B NIOMMNIHUK TPOJYKTOB H3HOCA
nepegay, a TaIOKC Hmlﬂ}le}'o noma MacaoM

HEIMA

(e ), pHC. 114 O ar0 Prc. 114
HEOGXOMIMO, €CTH Ha GHICTPOXOTHOM Baly yC-

TAHOB/IEHE KOCO3yOble MM IIEBDOHHEIE Ko7ieca THO0 YepBsK, T. €. KOTAa 5y654 KoJlec
WIH BUTKM “epBSKA TOHAT MAcC/O Ha MOMUWITHHK M SaTXBAOT €TI0, BHI3HIBAY TIOBbI-

IICHHBIH HAIpeB.

s cMashIBAHHA ONOp BAloB, JANEKO PACTIONOACHHEX OT YPOBHS MACHSHOH
BaHHEL, T pa Ea, ‘Tak, V19 CMashlBaHHA IONIUITHUKOB
Baa KOHAYECKOM or BaHHH, Ha ¢aHLe KOPITyca B

TAOCKOCTH pazpeMa nenalo'r KAHABKM, A Ha KphIlIKe Kophyca ckocHl {puc. 11.5). B
KaHaBKM €O CTeHOK KPHIIKMA KOpITyca CTeKaeT pa36pu3rpmaeMoe KOJECOM Maclio K
Yyepe3 OTBCPCTHA B CTAKaHE IOMANAaeT K
TIOANNHAKAM.

Jna HaNpaBleHHAs CTEKAOMIEro Macha
WHOTOA AeNlal0T Ha BHYTpeHHeH IIOBepx-
HOCTH CTeHKH Kopiyca pebpa (puc. 11.6, 4).
Tlo HpM Maclo CTeKaeT K OIBEPCTHIO B
TIpHAYEE KOpIyca W TonajaeT K Nof-

IR

A

»

p [ Kpeuxg
) - napnyea

i Bana 9epi 0TO KOJIECa HHOT/IA MpHMeHs~
10T CKPeOKH € JIOTKAMH, 110 KOTOPEIM MAcio
TDOAAIT K No/nAIHiKaM (pyc. 11.6, 6).
Ecm poctyn macna K I
3aTpy/HeH, a I MMeHEeHNE CIIOcO0O0R TI0 pHC.
ll 5, 11.6 HexenaTefbHO, TO B PeAYKTOp
y mepefad) KCT Hacoc.
Hacoc niomaer Macio B PACTIpEJIEITENEHOS
YCTPOICTBO, OT KOTOPOTO N0 OTHEdbHBIM
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Puc. 11.5



9 1 I
LY 1SN TV %z
= Tpy6KaM ero TIOABOIAT K TIONUIMITHKAM.

[~
%Z&’%k’/// Tpybxu NOACOSAMHSAIOT K pacnpelie-
N \\\\ B

IBYX pacti-
POCTpAHEHHAIX KOHCTPYKID (B OMHOH M3
HUX pamm gpa wcnonenms: I —c
pii’s oif, II —cC K« i
pearGoit), a Ha puc. 11.7, 6—XOHCT-
PYKIWSL MACTIOPACTIPEJIEIHTENLHOTO Y-
woili(ma. Tpy6Ku KpersT K cTeHKaM KOpIIyca cKobravi

Mouplo Hummeneir. Ha puc. 11.7, a
Y222

! S JIMTe0, A TAKKe X KODIYCY Y3Ia € TIo-
N
NN D

Macno T TAKHM YTOGH OHO CTEKANIO
B KapTep [epes B M OT OTHOCHTENBHO
CTeHKH KOpIyca Macho TC # cToponHl kopmyca (puc. 11.8, @) nm

usHyTpH (puc. 11.8, 6, €). ITonMxIOPHIHIIIOEHE TPY6KY K IITYLEpaM TPHCOSIHHSIOT,
KaK 10KazaHo Ha puc. 11.8, 6.

Ecim Hacoca K aTpyfHEH
JIOCTYN Macna, CMa3bBAIOT TUIACTHHEIM CMAI0THBIM MATEpHATIOM. OBBMHO KCTIONE
aylor LIMATHM-201, Jhuron-24, OKB-122-7 u pp. (7a61. 24.46). B sT0M ciydae
TIONIIMIHIK 3aKpHIBAIOT € BHY 7 MACHC 1
(prc. 119, g, 6). CmasodHEL HONXEH 1/2—2/3
06beMa TONOCTH KOPITyca.

JJJIS{ nofa4¥ B MOMLUMITHAKA TINACTHIHOTO CMa30YHOTO MaTepHana MOXHO IpHMe-
HaTE npecc-Macaerku (pyc. 11.10). CMa309HEI MaTepHal NONAKT IOK JABNCHHEN

creuMaTsHEM nmpuueM. Jina yaobersa B X CIydJasx
TNPUMEHSIOT MEPEXO/IHbIE TITYLIepa I
TIpy BepTHKATLHOM Bala Bep ofiopy FKHIKUM
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Prc. 1110
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MacioM, WK CMa30uHBIM H

©TIOPY BEPTHKANLHOTO Balia H3C TOT BaHHB u

XKUAKMM Mac/IOM OT HACOCA MM TIACTHHBIM CMA30YHEIM MaTepHAIOM.
3HAMHTEbHO YIPOILAET KOHCTPYKLIIO 3a-

KPHITOTO THIIA C ABYMA T @ TH

180000, FOCT 8882—75) miu 3alMTHEIMU Iwaitbamu (Tvm 80000, TOCT 7242—381),

CMa30HELH B )p npu 173 BTeYCHHe

BCET0 CPOKA IKCILTYaTAlHA NOMLUWIHAKOB.

11.3. CMA30YHBIE YCTPOMCTBA

Hpu pa6ore nepexad NpoAYKTHI 3ar Macio. C
TedeRreM BPCMEHH OHO CTApeeT, CBOHCTBA ero yXyAIaloTes. BpakopowbMu npusHa-
KaMM CHYXaT y 0e K THCHO, BOTHl H

HATHYHE MEXaHWYecKuX TipuMeceii. [lostoMy Maciio, 3amToe B KOPIye peiyKTopa Wil
KopoOKM Tiepenad, NCpPHOAMYSCKM MEHSIOT. JA2 3aMenb: Macrd B KOpHyce Tipefyc-

MATpHBAIOT CIMBHOC OTBEPCTHE, c um
KoHugeckoil pespbolt {puc. 11.11). Pasmepr ipotiok ¢ yuaundpuveckoli pesvboi {puc.
11.11, g, 6):
BN . D Dy L I3 b £
MI6xLS... . 25 219 24 13 3 19
M20x1,5... . 30 254 28 15 4 232
g

Pre. 11.11

D L b
209 15 75
%4 17 75

Llnnungpuveckas pessba He CO3maeT
HalexHoro ynnotHenus. Ilostomy mof
npolKy ¢ IMIMHIPHYCKOH pe3sboil CTaBAT
VIUIOTHAIOWNE TIPOKIAZKA M3 (ubpH,
aMOMMHHS, TIapoHWTa. Jlnd 3TOH NenH
TPUMEHAIOT TAKXE KOMbIa N3 MaciobeHsoc-
178
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Puc. 11.13

Puc. 11.14



TOMKOH PC3MHL, KOTOpHIE MOMEIAIOT B KAHABKY
yGMHOM £, YTOGH OHM HE BEAARIMBATHCE NPOG-
Xoii npu ee 3apuH9vBaHuu (pac. 11.11, 6).

KoHptcckasg pe3bba CO3TACT TepMETHHHOe
coejluHeHHe, W MpoGku ¢ 3Toit pe3pboil mo-
TIOJTHATENLHOTO YIUIOTHEeHHs He Tpebyior. Flosro-
My TIpAMeHeHHe MX Gonee XenareTbHO

[acnocIMBHEIMK FPOBKaMH MOXHO 3aKphI-

BaTb OTBEPCTHS il 3UTHBA MACTA.
(15 HAOWOOEHUS 34 YPOSHEM MACAA B KOPITyCe
npobku ¢ Ol pe3nboil
(puc. 11.11, 6), MacroykasatenH KPaHOBBIC (puc.
11.12). Macnoykasateny Xe3nosse (wyner) (pric.
Puc. 1115 11.13), MacnoykasaTe/y KPYIILe M yRIWHEHHEIE

M3 TpospayHoro MaTepuaia (puc. 11.14)
TIpofky ¥ KpaHOBRE MaCHOYKA3aTENM MOXHO
YCTAHARIMBATS NAPAMY JUIH KOHTPOIIA 33 HUXHUM M BEPXHHM YPOBHAMU Maclia (pHc.
11.15). MoXHO YCTAOHABIMBATE TOMBKO ONHY MPOBKY — [Uisl KOHTPOJIS 38 BEPXHHM
YPOBHCM MaCa.

Vicnonnenve ugma ro puc 11.13, & BrispiaeT HEKOTOPHE TeXHONOTHHECKHe
TpynHOCTH ApH (HOPMOBKe KOpITyca M CBEpIeHMH HaKIoHHOTo otBepetnd. [lostomy
McrionHenHe ymia rio prc. 11.13, @ u ocobenno prc. 11.13, ¢ npeaoyTaTe bHee.

Kpymikle Macnoykasaten®t (puc. 11.14) ynoGHBI s KOPNYCOB, PacHONOKEHHRIX
JOCTATOYHO BHICOKO Hall YPOEHEM NoNa

H
i
Bepuwwi ypobens,

] 040 8 oup 8

=L
8 T e 1!'5 =5 I i ol
J o | [P
e MiGx2
925 025
Prc. 1116

Tlpu pumTesbHOH paoTe B CBASH ¢ HAarpeBOM BO3AYXa MOBILASTCH HABNCHHAC
BHYTPH KOpNyca. BT0 IPUBOANT K MPOCAYNBAHHIO Mac]Ia Yepes YIUIOTHCHHA ¥ CTHIKH.
YT06bt H30EXATH ITOT0, BHYTPEHHIO ONOCTH KOpPTIyca coobIaloT ¢ BHellHe# cpelol
TiyTeM YCTAHOBKH OTAYLIMH B €T0 BEPXHMX ToUKaX. HeKOTOpble KOHCTPYKUAN OTAYILIMH
nipiBeneHs Ha puc. 11.16, a — 6. OtayunHy no puc. 11.16, 6 HenonLyioT Takke B
KayecTBe MPOGKH, 3aKprIBalolliell OTBepCTHe IS 3aTHBa MAclia.

11.4. VIUIOTHUTEJIBGHBIE YCTPOMCTBA
VIUIOTHHTONIBHBIC YCTPOHCTBA oT jns OT BHITCKAHHA

CMA30YHOTO MaTepHaia K3 NOMUMITHUKCBHX Y3IOB, a TAKKe [l 3allMThi MX OT
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1
o
I

Puc. 1217
9 )
|
75° 2
Puc. 11.18
NoTaflaHKs M3BHe MUK W Baard. Huxe B

MAUMHOCTPOCHHY YILIOTHCHMA.
HMPOKO TIP!

KHKWM MacOM H NPH OKPYKHOH CKOPOCTH Bala o 20 M/c. Mazpkera (puc. 11 17 a
— 6) cocTouT M3 Kopryca I, naro: 0 M3 OHKOI pesiHE], KapKaca
2, AipeAiCTaBNAIONEro cnﬁoﬁ crambHoe Komsro I-o06pasHoro cevenns, U 6pacneTHoN
npyxuHE 3. KapKac npunact MaHXeTe KecTKOCTh M 0becrieunBaeT 66 TUIOTHYIO OCATKY
B KOPNyCHYIO JieTanb 663 JONONHMTENLHOTO KpervicHHsA. BpacieTHas npyxuHa
CTATMBaeT YIUIOTHSMOMIYIO YacTh MAHXeThl, BCJIGNCTEME “ero ofpasyetcs paGouas
xpomka umpuHoi b = 0,4...0,6 MM (pric. 11.17, 2), IIIOTHO OXBaTHIBaIOIAA HOBSPXHOCTD
sana Ha puc. 11.17, ¢ oraensHO NOKasaHb! GpacneTHas TIPYKWHA M crocob ce

Marnkersi, A paBOTHI B 33COPCHHOM Cpejie, BRITION-

HAT C & ii paboueti it 4 (puc. 11.17, 6), HasBBAEMON «ITBUTLHIKOMS.
PasMepr MarxeT cM. B Tab. 24.26.

MarxeTy OOBMHO OTKPHITOH i BHYTpb KOD (puc.

11.18, a). K paGoueit KpoMKe MarDkeTs! B 3TOM Ciydae ofecriedeH XOpOIHii HOCTYI
CMA304HOro Macna.
Ipu nomage TINACTHYIHOTO 0TO BHYTDH
TNOIIHITHAKOBOM KAMEPBI MOXeT GLITL O1eHE BHICOKUM. UToGH He IOBPe IV Th MAHKETY,
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Pxc. 11.19

€¢ YCTRHABIMBAIOT B 3TOM Ciydae paGoueii Kpomkoi Hapyxky (puc. 11.18, 6). Torga
TIpH TIC CMA3OYHEIH OTOTHET KDPOMKY MAHXETH H
H3GBITOK €70 BhITEYET HAPYXKY.

TIpy BHICOKOM YPOBHE Macna CTaBAT pAfoM Ape Mamketsl (puc. 11.19, a). Ilpn
3amBUICHHOR BHEILHeH cpefie TAXKe CTABAT JIBS MaHXeThl WM OfHY C FBUILHVMKOM
(puc. 11.19, 6). CeoboiHOE MPOCTPAHCTBO MEXIY MaHXeTami, a TakXe MeXiy
paboTMH KPOMKAMH MAHXCTH M IBUIHAKA 3aNONHANT NpH cBopke MIACTHIHEM
ceMasoyneM Marepuaiom (1—13 wm ITUATHM-221).

Topuoswme ynsothenns. ITpu cMasbBaHHM TOIIMITHUKOB KUIKMM MacjoM B
TioceaHee BpeMs TIOMYYWIH PacipocTpaHeHHe oYeHb S deKTHBHEIE YILIOTHOHMA No
TOPIOBBIM OnmHaxo HX KOHCT-
DPYKTHBHOW CIOXHOCTH, SHAYHTENBHBIX DAsMEPOB M OTHOCHTENLHO BHICOKOH
crommocti. KoHCTpYKIMS ofHOTO M3 HUX MpeBefeHa Ha puc. 11.20. ViuorHeHue
COCTOWT U3 YIUIOTHW xonen 1, 2m 3. Koneito I HSTOTORIAIOT M3
anTudpuKIMORHOTO Matepyana Mapok AMC-1, AT-1500-COs, 2I1-1000-®, a xombuo
2—wu3 cramm Mapok 40X, HIX15, sakaneHHOR A0 BHCOROH TBeppocti. Konsio 2
YCTaHARIUEBAIOT Ha BaNy ¢ HATATOM.

Tupuny b TOBEPRHOCTH TPeHIA KoJbia  NpyHMMaloT TIPH JaMeTpe Bala (MM)
ceemue 20 mo 40 — 3 mu, cebue 40 no 80—4 MM u cphmue 80—35 mu. Hlnpuny
TIOBEPXHOCTA TPEHNA Kolslia 2 fenalor 6oibiue b Ha 2.4 MM, PaGotume osepxHOCTH
VIUIOTHWTEBHAIX KOJEH| JOJDKHB MMETh OTKIOHEHH OT IDIOCKOCTHOCTH He Ooee 0,9
MxM, & mepoxosatocts Ra <0,16 mMxM. C rmoMonieio npyxwssl 3 co3faioT Ha

yIUIOT 4 0,05...0,15 MTITJa.
Komuo 7 T Tak f, YILIOT-
HEHHEM 4.
CTaTriecKuM YIUIOTHEHAeM Yallle BCEro CIYKMT PeSHHOBOS KOTBLO KPYI/Oro
. PasMepbt Konery (puc. 11.21, 6): maaveTp cedeHuA

dy = 4,6 MM; muameTp oTBepeTHA dy = D — 8 MM, 31iech D) — smametp (MM) OTBepeTHA
B KpbIIlIKe i U3 paga wucen: 36, 38, 40, 42, 43, 44,
45, 46, 48, 50, 52, 53, 55, 56, 58, 60, 62, 63, €5, 66, €8, 70, 71, 72, 73, 75, 76, 78, 80,
82, 83, 85, 86, 88, 90, 92, 95, 9%, 100.

(DopMa KaHaBKH JUISE pE3UHOBOTO KOJThlia flaHa Ha puc. 11.21, a; pasMepel KaHABKH:
b=5,6 Mm; ds = (D —T7,4) M.

[NoMuMo pe3HHOBBIX KONeL KPYIIOTo C¢YeHHA CTATAIECKOS YIUIOTHEHHE OCYIIIec-
TBASIOT TAKKe PESHHOBLIMH D 4 K CTANBHHIM
KonbitaM S u 6 (puc. 11.22).
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Puc. 1122




Puc. 11.24

Duipma Jlwiep (I¢ ) TIpC Ty YOPYTHMH CTANBHBMH MAaii-
Gamu (puc. 11.23), P TIpU CKO. o 6 M/c u
CMA3BIBAHUM TIOMUIAIHUKOR JIOOEM CMa3oqHBIM MaTepHaniom. TomuwHa wiait B

M OT KX pasmepa a=0,3...0,6 mm. Topuosas

pabodag Tpasb a6 BHICTYIIET 3a MX IUIOCKOCTE HA ¢=0,5...0,6 MM, 4TO Co3maet
TocTie 3aKperieHds 1Uai6 AoCTaTodHyio CHIy Fpwkathsd pabodell TpaHW K TOpIy
KONbIA MOUMIHEKa. PasMepsl a6 cM. B Ta61. 24.25.

0 ( DopMKI KaHABOK VIL HOaHbI Ha puc, 11.24.
3a30p 1UCACBBIX YIUIOTHCHMI 3aHONHAIOT IDIACTHIHEIM CMasOdHbIM MaTcpHATOM,
ROTOpbIH or W3BHE TILUTH M BIATH.

TIpsi cMASKIBAHWE JXWIKMM MAaclioM B KphHiKe [OJIMIHAKA BRINONHAIT HO-
TIONHIT KAHaBKY it by m e orBepete (puc. 11.25). Pasmepnl
(vn) b m By, MEHMMAIBHOE SHCO 7 KAHABOK NIPARNMAIOT B 3aBUCHMOCTH OT IMaMeTpa
d Bana:

d.... c. 207050 2. 507080 cb. 80 ;0 100
Bt S, 2 3 4
By.oonnnn 4.5 6.8 10..42
2... 3 4 4
I, He o 0T FONHOM TepMeTH3ALINMH, MX LIenecoob-
Pas’HO COYeTaTh C NPYTHMY YILIOTHEHHAMM.
¥ Bonsoe DONYYHIR
yo. B KOTOPHIX adpexr

JIOCTHTAIOT YepelloBaHNEM DaIMATLHBIX M OCEBBIX
3a30poB. JTH 3a30pH O6pasyeT AIMHHYIO Y3KYIO
M3BWIKCTYIO Inens. [1pu OXpYxHON cKopocTH Baia
1o 30 M/c 3Ty e 3aTONHAIOT TUIACTHIHEIM CMa-
B0THBIM MaTePHATIOM
i 3asop B Te €

nocajxe conpsxeHHsx ferantek H11/dl1 (puc.
11.26, a, 6). Tousoe 3HadYeHMe OCEBOTO 3a30pP3
TIONYIUTh TPYIHES BCASACTBIE OCEROM «IIDhi» Balld,
OTKIOHeHHH MOHTAXHOM BRICOTH NONIIATIHUKOB,
TOJMLIMH PeTYIMPOBOIHEIX IPOKAANOK M OCEBRIX pa3-
MepoB fieTaneit nabupunTa. C yHeToM 3T0ro oceBol
3a30p JenawT Goxsiuel BeNMIMHEL sp = 1..2 MM.
Prc. 1125 B o -
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JipeHaXHHle oTeeperia (puc. 11.25), wepea
Tpoco! Macio
B COOpHVIK.

Qupma SKF npumensier nabupuutHER
YIUIOTHCHHS, BHUIOMHEHHEE B BHle Habopa
IUTAMIIOBAHHBIX M3 CTaNbHOM JIEHTH Liai6
(puc. 11.27, 4). Toarumma b neHTH Oia Ha-
pyXHOro Huamerpa D nomumineuka D=
=42...52MM — k= 1,25 Mm; umprHa B oroO-
roxommemmmyxmauG—B Smm; s
D =355...110 MM cooTseTcTBeHHO: B = 1 SMM
B=6mm.

@upma «dlwueps BHNycKaeT Jabu-
PVHTHLIE YIIOTHEHHA B BHAIE TOHKOCTEHHEIX
WITAMIIOBAHHBIX KOJIell, IPHKICSHHLIX K IBYM
IUTACTMAacCOBRIM KombllaM (puc. 11.27, 6).
TomuwHa TAKOTO VIVIOTHeHMMA N5 BANOB
muaMeTpoM d = 20...80 MM cocTaBaseT 4 MM.

I ;| yn-
JOTHEHHS., VINOTHEHNS, OCHOBAHHBIE Ha
JCHCTBAM LIEHTPOGEXHONW CHMIBI, KOHCT-
PYKTHEHO OY€Hb NIPOCTSL. MIX IIpUMeHsior ipu
OKPYXHO#H cKopocTs Bana v 0,5 m/c. Lient-
pobexmbie yrnoTHeHns (pec. 11.28) sd-
GEKTHBHE JUT5 BAJIOB, PACTIONOXEHHBIX BEILIE
ypoBHs Macxa. Mx npuMeHsIor B codeTaHny
€ IPeHAaXHBIMH OTBEPCTHAMH, OCOBEHHO
UMPOKO — B METAIIOPEKYIINX CTAHKAX OTe~
HECTBEHHOTO M 33Py6eXHOIO IPOKBONCTEA.

Jn4 NOBLILICHNS YIVIOTHAIOMIERO 3¢d)al<-
72 pasIMYHbIe BB YINOTHEHHH KOM-
6unppyior. Ha puc. 11.29 npnnenel-m

DYKIMM THHIX VIL
KOMOHHALIMH €O 11IeHeBRIM ! MAHXEeTHBIM.

Tlpy nnacTHYHOM cMa309HOM MatepHae
VINOTHEHHS CTaBAT € O6eMX CTOpPOH
nomuninHuka. Hanpivep, ¢ BHyTpeHHe# cro-
POHB! KOpITyca YCTaHABITHBAIOT Maciooipack:-
earouee Koavyo (puc. 11.30, a). Komuo
JOTXHO HECKOMBKO BRICTYNATh 33 CTEHKY KO-
Tyca (M Topelt CTaKaHa), 91065 Iomanaio-
liee Ha HEro JXHAKoe ropsiee Macio
OTOpackBANOCh NECHTPOBEXHOH CHIOH M He
TON@AI0 B TIO7IOCTh PasMellleNns ILiac-
THYHOTO CMa30YHOTO MaTepuana, He BHIMEL-
BaJo €T0.

B dbexTUBHOS YILIOTHEMIE NPH TIOCTOSH-
HOM HANPABICHAM BPALiCHWs Bala COYIaeT
xai Ha
TICBEPXHOCTH KOJBLA 1 (prc. 11.30, 6), mo
KOTOpO# TPOCOYHBINESCs Macio OTBOIUAT

BHYTpb KOpITyCa.
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Puc. 11.29
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Prc. 11.30

BechMa 3dbeKTUBHO TAICKe VITIOTHeHVe yrpyaumy weatioami (puc. 11.30, ). Yrobu
CO3/IAT TOYHOE LICHTPAPOBaHYe 1aii6h1, MeX Iy HE10 M 3aILTeYHKOM BaJla CTABATKONBIO
1, nepexpriBaollice YO INMPHHE KAHABKY HA BANY.

11.5. IPUMEPBI KOHCTPYKIIMI COBPEMEHHBIX
VILUIOTHEHUH BAJIOB

Kontakmine pagmansawe ywioteemss. Ha puc. 11.31 mokasano yiUioTHeHue
dypmut Jlaiiep-berii (Tepmanis). Ha TinatempHo MUmhoBaHHOR # TIONMPOBAH~
HOM M Baja M TOHHBIE M
rnybuHoN 0,02 MM. TIpn Bpateriv Bana pabodas KpOMKa MaRXETH oTILTHGhOBbBACT

[OBEPXHOCTE BAJA IO HOIHOTO HX MHKD TOABKO TIO
©obe cTopoHH KpoMmku. Maciio, B yray , 010} MMKpOKaHAB~
Kamu ofpaTHO, BHYTPb Kopiyca. YIUIOTHeHHA C MUKD TONLKO
npa M pana. E 3aBUCHT OT
HaTpaB/eHns BpallleHAs BAJla: €CH BAJl BPAIIAeTCs Y0 XOfy YacoBoit CTpeni (CMot-
PeTh CO CTOPOHE! BaHHH), TO Ha Bany — 1paBoe.
Ha puc. 11.32 moxa3aHo YIDIOTHeHMe, B KOTOPOM MaHXeTa BEENIOJNHCHA B BHAC
HAKJIOHHO PaciC KpYIROTro TO KONBIIA. YTo) HAKJIOHA MAFKeTH

BBIGMPAIOT IO COOTHOLIEHHIO tg0. > dy/d, d) — TONIMHA Pe3UHOBOTO Kombiia. Haxnon-
HOe pacnonoXeHrve MaHXeThl cOo3facT YCIOBMA JUd UTGPSCHB&H}[H Macna B cMasbl-

BaHUs Bana, TIo,
YIUIOT # abdexr m JIOATO] 9

KouTagTame: Topuopoe yr 110 puc. 11.33 ormuriaet
MpocToTa KOHCTPYKINH. B HeM TOMEKO OfHA HeTalb BpallaeTcs BMecTe C BaloM, @
OCTaNbHbIe HeTATY Vi Komb1o 78K 6
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Frapa 12
IIPUMEPBHI KOHCTPYKIIU V3/IOB 3YBYATBIX
H YEPBAYHBIX IIEPEJNAY
Brnue TIO BRITIC or 9TATIOB KYPCOROTO

TPOSKTa, 4 TAKKe KPaTkasd XapaKTepHCTHKA BapHAHTOB KOHCTPYKTHUBHBIX PeIlCHII.

T1py BRINOTHEHHY KYPCOBOTO HPOSKTA M3 BCET0 MHOTG0OGDA3 1S BADHAHTOB HEOBXOTMMO

BHIGPATE ONVH, ONT . Yucno o i1 THTIOB

CXeM HX Y ¥, CNOCOGOB per KOHCTPYKUMH

CTAaKAHOR, 3Y0YATHIX FIH YePBAUHBIX KONEC, YSPBAKOR, CMa30YHBIX M YILIOTHATENLHEIX

YCTPOHCTE OYeHb BEJVIKO. JT0 MHOroo0pasMe Co3macT 1IPY BAITIONHEHMY TPOEKTa

onpefeneHHble TpyaHocTH. Jna obierdenns Bribopa pelueHuii B HacTosllel IMiabe

NpHBEAEHEI BADHAHTHI TUTIOBAIX KOHCTPYXIIHH ONIOPHEIX Y3TOB SYS‘IETHJ( M YEPBIHBIX
q10

nicpeaat, U3 BANOBCY Ha HHX
cGOPKY BaloB € KaKk npanwxo, BHE Kopiyca
usgeus.

Ha 33BOfAX] TeNAX PESIYKTOPOB

NAHMH 3562 KocoayGEIX MIMHIPHYCCKAX KOIEC € LIE/EI0 YMEHBIIEHHS MX HOMEHKIA-
TYPH 33J1a10T HPAGHiM, A CONPSIKCHHBIX LIECTePEH — AL8hM.

12.1. BXOAHBIE (BRICTPOXOJHBIE) BAJIbI

cup
zyﬁqa'mmn EOJeCaMH. Ha pnc 12.1 noxazaHu KOHCTPYKIUIH nxommx BaloB
no cxeme. B Takux peiykTopax

250T OTHOCHTS/IEHO OFIOp, CMelliast ee GIinke K
onope, npamnonono)lq-loﬁ YYacTKy Bajia, BHICTYNAIOLIEro U3 peaykropa. Tak Kak Ha
BXONHOH KOHell Bajia NCHCTHYeT KOHCONBHAS HATPY3Ka, TO Takoe PaclloNOXeHHe

T X Gonee My Har onop U
Ha.rpyaxu TIO JymHe 3y6a.
Ic BANOB KL KHX PeYKTODOB C NPAMO3YOhLIME M
KOCO3yOhIMH 3y6uaTEIMU Yalile BCero TIO CXEME “BPACTIOp».

Heobxomimbii oceBoil 3a%op ofecneymBaloT © NOMOLIBIO TOHKHX METALIMYECKUX
TIPOKNANOK J, YeTAHABTHBAEMEIX MeXy KOPIIYCOM Y NIPHBEPTHLIMY KPHIIKAMHY (pHC.
12.1, a, ) WM ¢ MOMOLIBI0 KOMIICHCATOPHOTO KOMBLA 4, KOTOpoe YCTAHABIHBAIOT

MeXly TOPUAMH 3aKJATHON KPRILKY ¥ 0 Koub1ia 0
nomummHYKa. [Ana ynotersa cGopxku P KOJIBIO co
CTOPOHB! I7TyX0H KPRIIKH.

Yipu KOHMYECKHX IiC H BAKIATHBIX
KPBILeK HeoDX0MMMYI0 TOUHOCTE PETYIHPOBAHNS MOXHO JIOCTHIE C MOMOUILIO BHHTA
5 (pue. 12.1, ). KoHmdeckne poamKC B KOHCTPYKUMSX

BaloB 'KHX PeAYKTOPOB Yali{e BCEro JUiA TOBIIICHHA XeCTKOCTH
M yMmeHbIeHWs TabapuTop onop. PeryimpopaHne ¢ NOMOWILIO Pe3bBOBRIX Heranei
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HpoIlle, TAaK KAK He HYXHO CHMMATh KDHILKY [Uisi 3aMEHEI Tpokjalok. OmHako
KOHCTPYKLINS YaJa yCIOoKHeHa. |

T fica BOINSH MacnooTp:
HEME 1aiiaMy / OT 9peaMepHOro 3aIdEa MaclOM, BBUIABNMBAEMBIM BMecTe €
TIPOAYKTaMH M3HAIUMBaHIA M3 3y6yaToro sanerienud. Ecmi maiiGa msrotopseHa Ha
“TOHKOIO JJUCTOBOFO MaTepyana, 70 IS €€ TOYHOTro y
JLONOTHATEILHO KOJIBIO Z, HIMPHHA KOTOPOTo JA0NAHa GHITh GoJThilie LIMPYHEI KAHABKH
TIepeN 3aTUIeHKOM Bajza.

Koucrpyxupm BAIOB 00K 7

TaK, Kak Hapuc. 12.1, p

OTHOCHTENIBHO OTOP.
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Ha puc. 122 TIOKA3aHB! KOHCTPYKLIMH BXOTHBIX BAIOB COOCHBIX YU
AT GPIMMC’IPH'-IHO OTHOCHTEJJBHO ONOp EBaja.

T Hy _ Hi i oceBOM 3a30p ObecTICIHBAIOT
npyu cGopxe yr.mﬂonxou Habopa TOHKUX MeTAITHIeCKUX TIPoKnanok f mon ¢maxen
TpUBEPTHOM KphIKu (puc. 12.2, 4) Wiy yeTaHOBK Ol KOMIIEHCATOPHOTO KOMbLa 2 pH
BaKIaIHOR (puc. 12.2, 6). OgHy B3 ONOp YCTAaHABTHBAIOT HA
BHellHe# GOKOBO# CTeHKe PEAYKTOpA, APYTYIO —Ha BHYTPECHHeH CTeHKe (HpOMeXxy-
TOYHAR ol'lopa) PANOM € OOPOi COOCHO PACTIONIOKEHHOTO BLIXOHOTO Bajia.
B

XL

Koii mepefayy (pnc 12.3), i B Hocae Ha

TPOMEXYTOTHOM Bally peAyKTOpa CONpPAXEHHONo Kojeca. }.'l.vm TIOCTAHOBKH B KOPITYC

KOMIUIEKTA Bajla-LiecTepHY JIOMXeH GHITH NpenycMoTpeH 3asop C. Jlng 31010 yMeHb-

WAlOT pasMep NIEROTO MO PHCYHKY nom.mmmu(a (puc. 12.3, a) Wi OpUMeHAOT
i K (puc. 123, 6, ¢).

Ha puc. 123, a no cXeMe . H i
©OCeHOi 3a30p oﬁecnema.lor Haﬁopom TOHKHX MeTAINIMICeCKHX NMpoKnanok I, yera-
HaBIMBACMBIX MeKIY KODITYCOM M NIPHBEPTHOM KPHIIKOH.

Ha pnc. 123, 6, e nokasaHa ocepad q:mxcaum no cxewe Ia (puc. 3. 9) B

ALeii onops < s
CTOTIOPHOTO KOAbLA HA HAPYXHOM KONblIE; BIUIABAIOIEH =~ MOAUMITHUK C KOPOTKMMH
IMTHHApHYeckMMY poiuKami. Tpy cBopke yana no puc. 12.3, 6 BHauane B Kopryc

KONbLo 4 3a7eM BBOAAT Ban-1ecTep-
HIO C YCTAHOBNCHHHM Ha HeM BHYTPSHHMM KONBLOM ¢ KOMILIEKTOM pofHKOE. ITpn
cBopke yana xio puc. 12.3, e nockumMu KOUIBLIAMIE B

2
HAPYXHOE KOMbLO NOMIMITHAKA C KOMILICKTOM POVKOB, 33TEM BEOZIAT AT MIECTEPHIC
C 3aKperUICHHEIM Ha HeM BHYTPEHHMM KOMBLIOM MOLIMITHAKA.
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Puc. 124

INpn KoHCONEHOM HCNONHCHMU Bana-tuecTepHy (prc. 12.3, &) riocTaHoBKa €10 B

KOpIyC 3aT He Opmako Yala yclOXHeHa, XyXe
it gy, T YIO CXEME “BPACTAXKY» H PerylupyioT
xpyrnon UUIELEeBoH raifkoi 2.
c K BanoB
om-locrynama‘mn( PelyKTOpOB c 1ICBPOHHEIMM 3yGYATEIMH KOJNECAMHU MOKA3RHBI Ha
puc. 12.4. Baysr — Ocepoe 0 Bajla

HEKJIOHEHHBIE B Pa3HBIC CTOPOHEI 3y6bsl IONMYIIEBPOHOB. COMPSKEHHHE C HUMH BATH
d)m(cnpylm‘ OTHOCHTEJIEHO KOPIITyca.
KOO Gea GoproB (puc. 12.4, a) nomxMMAaloT TOPLOM
npunepmoifl KDHIIKH K Konblfy I 9To KONBNO MOXET GHTH CIUVIONHEM, ©CH
T Yepe3 och Bana. Ecnn Koprye Bemonnen Ges
passema, 10 1 -—npyxcmmoe TOCKOe YNOpHOE BHYTPEHHEe KoNblo. B nuasaroute
onope No puc. 12.4, 2 peKOMEHIYIT 3aKpeIUIATE BHYTPSHHES KONbLO NONUIMITHAKA C
ZBYX CTOPOH € LIE/bIO TIPEAOTBPAIICHHA €1'0 CIYYaifHOTo CXOfa ¢ Bana. J[ng KoMIeH-
CalA HeH36eXHOH HETOTHOCTH HITOTOBJICHNS 10 JUIMHE ATaleH MeXIy TIPyXHHHBM
KOJBIIOM 2 M TOPHOM BHYTPSHHETO KOMbL@a

TOPHOE KONBLO J, TOMIIMHY KOTOPOro NoabHpaior npa cﬁopxe
Ipy nprMereRMH MOMIIITHHKA ¢ OTHAM ©0PTOM Ha HADYXHOM Kolbue (puc. 12.4, 6)
MOE OCEBOe KpHIIEK 1ipu cOopke
NonGopoM TOHKMX npoxnanok 4. H KORBI[a MMEIOT CBOBOTY
OCEBOTO IIEpeMCLIeHMd Ha BelM'MHY 3asopa z=0,5..0,8 MM B CTOpOHY KPHIUKH
TNOMIMITHMKOS. 3aKpeIIAT: Ha Baly BHYTpecHHee KONBUO NMOIIMIIHWKA HET Heob-

XOJIMOCTH.
B HAYATLHE MOMEHT OCEBOTO IUIABAHHA Bala PONKKH NOAITANTHUKOB CMELAIOT
KoMblia Ha [y B CTOpOHY Kphuliek. IIpu s7oM 3azop z
193
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yMeHblaeTCH M B JabHeHIeM 3a
cder TerUoBriX AedopMalmii Bana
priGUpaeTcs TIOMHOCTHI. Haitas
CBOE MOJOXeHNE, HAPYXHBIC XOMb-
1iA OCTAIOTCA HETIONBINKHBIMH (pHC.
124, 8. Ilpm 3TOM MeXay
pomxamMu M GopTOM HapyXHOTQ
KoJs1ia IIPH TUIABaHKY BaNa BMeeT-
cq ocepol 3asop S 3asop S B
Tpougcce paﬁorn:l UIBMEHAETCA B
HEKOTOPBIX TIpeleNaX, Onpefense-
MBIX TOYHOCTBIO H3TOTOBJICHMA
3ybbeB 3y64YaTHIX KOJEC.

BaxwHoe HNOCTOMHCTBO CXEMEl
— BO3MOXHOCTh PperyMpOBaHUg
HayANbHO BeIHUHHLT OCEBOTO
CMELLEeHUs HapYXHOTO M BHYTPSH-
Hero KOJIeL NOMIMITHHKE.

PeaykTopsl KOHHYECKHE H
KouMgecKo-maEApreckre. Ha
puc. 125, 12.6 nokasaHsl KOHCT-
PYKUMH BXOJHEIX BalOB — KO-
HHYECKHX LiecTepeH © YCTaHOBROH
TIOAUMITHAKOE «BPAacTIkKY» (cxe-
ma 26, puc. 3.9).

Ipn c60pKe KOHUYECKOH Tiepe-
[adl PerynupyloT BHadale Toi-
a 3aTeM 3alEIUICHHE.
Perynipopasie OCCBOTO 3a30pa B
PalBANbHO-YIOPHBIX  TIOMIINN-~
Huxax (puc. 12.5) ocyllecTBISIOT
OCCBBIM TIepeMeILCHICM IO Bany c
TOMOIBI0 KPYITiOl NUIMIEBOH
TaliK{ BHYTpeHHETo Konblla HOA-
nmHvKa. Ipy peryinpoBari 3a-
LenneHus Baj-NIECTCPHIO TiEpe-
MeLIAioT B OCEBOM HalpaBlIeHAH
TIyTEM M3MEHeHHs TOMITIHE! Habo-
paTol-lm«D{Me‘l‘anm‘lecmnpoua-
nox I Mexny KOpIycoM penykropa
¥ draHIeM CTAKAHA.

B yaie mo puc. 12.5, a NpUMeHCHN KOHHMYCCKUC POIMKOBEIS TIONMITHAKY c

=

BoproM Ha xameue (cM. Tabi. 24.18). Crakas npd 3ToM HMeeT
OYeHE YIPOCTYIO KOHCTPYRIMIO.
TI pacIIc i 6IIKe K HarpyXeH 6o~

mmeli paTMANbHON CiwIol B, KpOMe TOTO, BOCIIPHHHMAET 1 OCRBYIO CHILY €O CTOPOHB
sanemerms. TlosToMy B psle KOHCTPYKINMH STOT DOMUMIFMK BhOMpaor Gonee
Tsxenoii cepun (puc. 12.5, 6) win © 6N AMAMETPOM TOCAI0YHOIO oTBepCTAS

(puc. 12.5, 6). Ve BEHHO B OTBEPCTHM KOPIIYCa.
Br0 NOBHINAST TOTHOCTD oTO
Byane rio puc. 12.5, 2 s p Bajla i
CTaKaH € BEICTYTIOM B OTBE]X . ToumHoeTs 1 HapyX-
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HEIX KOJIEI] B CTAKAHE 3aBUCHT OT TOYHOCTH
M3TOTOBJICHUS TOPI(OB STOTO BHICTYIIA.
Hamnsie KONHIEBOTo BLICTYTIA B OTBEPCTHH
cTaKaH2 YONOXHAET ero oipaGoTKy.
OcoGeHHOCThI0 KOHCTPYKIMM CTaka-
HOB, TIPUMEHSEMEIX IS YCTAHOBKH NOA-

¥, T0, 410
¥X TIC B KOpITyce He
ji1%4 I b, &

BpeckMa paseuTE (praren. ITosroMy 1m- 5
TMHPHYECKAS TOBEPXHOCTh, HCHOMNE3Ye-
Mas JINUIL /75 LIEHTPUPORaHYE, MOXeT GhITh
3HAYMTENLHO CoKpalicHa (prc. 12.5, #).
Ha puc. 12.6, g, 6 uzobpaxeHns KOHCT-
pyKI.IHH Y370B KOHHMYECKUX uiecTepeH,
NPYMEHEHHEIX B aBroMobuifx (o Ma-
tepuanaM ¢upmbl SKF). 3neck BHyTpeHHee
KO/IBHO JIEBOTQ MDKATO raii-
KOH IO YTIopa B Topell KOMIIEHCATOPHOIO
Kombsua K MIM B TOpell KOMIICHCATOPHO#N 8
BIYIKH I, 4TO yaysmuaeT ero GasupoBaHme.
B asromobiwis 3V
BMeCTO OTHOro Kollblia KTipuMCH 0T Habop
M3 JHBYX KOMIICHCATOPHHIX Kolel. B
NPMEBOAE S3THETO MOCTA aBTOMOGKNA «<Kn~
TyIM> MEXIY TOPUAMH BHYTDCHHHX KOJeL

///////ﬂ

//// /////"//

f/f//////,
3 / o\\\\\\

///\ NP,

y no-
BaTInBag BTyNKa I (puc. 12.6, 8).
TpeGyeMEL TpelBapUTCABHEN HATAT Puc. 126
B 'pH-

HeCKHM KIIOYOM TIpH MOMEHTe SaTsKKH
120...180 Hem.

Hapwue. 12.7,12.8 KOHCTPYKLEHA eCKIX ILIECTepeH
© OIHOH i 1 onHOI m. i {cxema 16, puc. 3.9). Mix
per 0CeBOTo B CTaKaH 3aKII0YaloT obe
onophl Bana H I (puc. 12.7, a). Perymposaune

¢ H onophbl nonﬁopoM n
KOMIICHCATOPHOIO KOMblia K B omHoM M3 3apybeXHBIX CTAHKOB (pWic. 127 6)
omopa Hey KOHIIa Bajia, KaK OGEIMHO, a pAnoM

€ KOHHYECKOM mecrep}leu.
6LEM KOM TO P

MEPHOE pacIIpe/ieNieHie HarpyakH 110 fumHe 3y6a Bonee c

370l TOYKM 3pEHHA HBJIIETCH HEKOHCOJILHO® PacnONOXeHHe tiecTepAn. OiEaKo Takue
KOHCTPYKIMH clioxHee. [IONONHATENLHYIO ONOPY MOXHO PAa3MECTHTL B CIIELMATLHO
BEIIONHEHHOY BHyTpeHHe# cleHke pemyktopa (pHc. 128, g, 6). Tak Kax 3y6na

KOH D p Ha BaJTy, TO IOCA, TP mox,
PanomM KOECo Kol i syGuaToii
OTpaE 3108 onopel. Py ©OHOpy
o pm:A 128, a pm, p xp!.nm(oﬂ I, ©¢ B CTaKaH, a 1o puc. 12.8, 6

xombiia K. Konmteckoe sauen-
JieHne pery]mpywr HaGopoM METANMYCCKAX NMPOKIAAOK 2, YCTAHABIMBAEMEX TION
(ranmeym crakaHa.
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Pac. 1210
Bo3MOXHE! BApEAHT KOHCTPYKIMHA C TeJILHOM OTIOPHI B
CTakaHe NOKa3aH Ha pac. 12.9. XKecTkocTs yala B 3ToM Cilydae IOCTATOSHO BHICOKAS,
H C LeNbio TIoTepEr Ha MOXHO HCIIONB30BaTh TIAPHKOBBIE
panyaIbHO: " B fi onope M pagMa’bHEIA

y
NOMIMIHUK B IUiaBaloimeli onope. Perymiposanvie NOMIMIHUKOE (PHRCHpYIOWIEH
OIIOPHI BHINORHSIOT TOHKMME METALTHIECKUMY NPOKIANKAMH §, KOHHYECKOIO 3atien-
JICHHS — METAUIHYeCKAMA TIPOXAATKAMY 2.

B nprBesieHHIX KOHCTPYKIMAX NOJIIVITHAKOBbIE KONBIA TIODKHAMAIOT K TOPAM

OB, BH p Ha Bany H B crakane. Ilpn Beob-

XOAUMOCTH MOTYT GHITH COSNAHK MCKYCCTREHHKIG JAIVICYHKH sl Bana (cM. puc. 7.19)
¥ JIg cTakana (oM. puc. 7.21),

P

pi . B yepi BXOIHEIM SBJISETCH Bal Te|
¥ O 0 o 1 Ha puc. 12.10—12.13.
Ha puc. 12.10, au 6 -yTIOp H ).
per TOHKUX KMX TIPOKAAIOK 1, yCTAHARIABASMBIX IO,
(i1 KPBIIKHA
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Puc. 1212

B 3aBUCHMOCTH OT OKPYXHOR CKOPOCTH YEPBSAK MOXET MMETb BepXHee I HIDKHee
PAcHONOXEHHe OTHOCHTSNBHO HePBATHOTO Kojieca. [Ipy HIDKHEM pacrioNOXeHHH
4epBAK FMOTPYXeH B MAaC/AHYIO BanHY M TIDH BpallleHMM CO3A2cT CBoell BUHTOBOH
‘Hape3KOH CTpYIo Macha, JIns sauTet yeTa-
Koo 2 {prc. 12.10, 6). D10 KOIEIO BEIIOTHART
© TONepPeyHEIMA BLICTYIIAMU-NONATKAMH, KOTOPHIMH MaclIO PasbpHIaTHBAloT BHYTPH
KOpiTyca pefyKTopa, cMasbiBasi 3allefUIeHue M HOJHMITHYKH BRIXOAHOTO Bana. Ipn
BEpXHEM PacroioXeHMH YepBIKA KOMbia 2 He cTapaT. Eciv B 3T0M ciydae He yaaerca
ofiecnequTh HATEXHEI TIOBO/ MAC/Ia UL CMa3LIBAHHS NOIMITHUKOB, TO MX CMagbl-

BAIOT TIACTHYHEIM CMa3OTHBIM "
Konbla 3 (puc. 12.11).

B PAMATEHOM D, ATAKKS
P MEXIY MOXHO NONYYHTh NIPY YCTAHOBKE KOMOUHMpOBaH-
HBIX paji; IOPHLIX IO 8 {puc. 12.12, Mo MartepnaaM

dupme «NADEILA») JLna 6a3upoBasHis TOPIOBOH YacTH KOMGm-mponaH}mro HTOMB~
YATOTO MOAIIKMIIHEKA KOPITYCHRIe IETAIH AOJDKHE ObiTh 0DpaGoTankl. YIUIOTHeHHE HA
BXOZHOM KOHIle Bala pacnonoxeuo B THAJKOM OTBEPCTHHM, TIPSIHATHAYCHHOM JUIA

¥ n A paboThl TOMILVIIHMKA 3230p obec-
TISYMBAIOT € TIOMOLILIO Meramxmecm npoKnanck L

Ore TAKKE bie S
i 594000K.

Ba-4epBsky npu c6opKe 3aBONAT B KOPIIYC Yepes OIBepeThe, MPeIHASHASCHHOS
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Pye. 12.13

I7s YCTAHOBKH TlosroMy AmaMert wii
JeTanefi, PACTIONOXCHHAIX HA BTy, JO/DKHBI GHITE MeHbIlC AHaMeTpa omepc'mu Ha
2C. Ecmu guametp d;; Hepeaka Golbllle auamerpa D HOMIMIHNKA, TO TIOMIMITHAK
YCTAHABIMBAIOT B cTakaHe (puc. 12.11).

Ha prec. 12.11 nokasaHo KOHCTPYKTUBHOE odopMIeHHe Yala Bala-4epBaxa Npy
YCTaHOBKE NOALIMITHEKOB 1O cxeme 16 (puc. 3.9): neBad onopa dHKcHpylolas, Hpapas
— munasaiomias. Tpn 7akoif cxeMe YCTaHOBKHM TOMIMIIHHKOB (pHKCHpYIoias ornopa
MOXET BOCHDHHHMATE 3HATMTC/IBHEIC OCSBHE CHIBL, TaK KAK MOXHO TPHMEHHTH
KOHMYCCKNE TIOMUMITHAKY ¢ GONBIIHM YINIOM KOHYCHOCTH.

BosmoxHee ¥ OTI0pH! Bana-* a Ha puc.
12.13. Tax, Ha puc. 12.13, a mng Kp B KOpIIycS TIp

i 3arie9uK, i1, OIHAKO, ¥ obpaboTky o OTBepCTHiA

nog 3§ c GoproM Ha Hapwmou
xonsue (puc. 12.13, 6) 3HaYHTENLHO YIIp TIATKOE C

KOPIIyce, OTCYTCTBYET CTAKaH.
Ha puc. 12.13, 6 koHuueckne LIMPOKHMH
KoJell pedy APYT BpYTY, a Ha puc. 12.11 —nmpokuMu

TOpLaMi Hapyxy. BapuasT no pHc. 12 13, 6 xapakTepnayeT Gonbllas yraosas XecT-
KOCTh.

JlvameTpanbHEeE pasMephl ONOPE! ApH MOXHO ITh, ECTH

PaIMATBHYIO H OCEBYIO CHIB PasHBIe n B
no puc. 12.13, 6 KHE y B KOpIyce C He-
6 o, MOTYT b TOABKO OCEBYIO CHUTY.
Pasrpyxasn xoHWdecKHe NOUMITHKKH OT DalHAMBHON CHIH, MOXHO YBEJIHTHTL HX
pecype. Pa 0 CHIY PaIMATBHEE NOMIMITHAK © KOPOTKMMMA
MH PC . JIng THA HATPY3KH MOTYT GRITh
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Prc. 12.14

WCTIQNL30BAHE PATHATEHDIC NIOMIMIHUKY APYTHX TUTOB. B LenoM oriopa 1o puc.
12.13, & gopoxe, HanpuMep, onopH no prc. 12.13, 6.

Ha puc. 12.13, 2 gana xoac-rpymm OTIOPbL B i
TIAPUKOBLIE I} i C page-

©MHBIM BHYTPSHHUM KOJIBLIOM. 30ech, KaK M Ha puc. 12. 13 &, 9TOORI pazma!IbHc-ynop-
“HBYHA TIC BC TONHKO OCEBY ¥, MeXTY IIOCATOTHEIM OTECPCTHEM
¥ 9THM NOSUMITHHKOM rpeH 3a3op. P: 10-) —

HEpery/MpyeMoro Tuma: HeOBXOIMMEL OCeBOH 3a30p OGCCTICHHBAIOT TIPH M3IOTOB-
neHWH TomWMRHWKa. B apyrux mapmanTax (puc. 12.13, ¢ —é6) nmomgumnHuKH
dukcupyiome#l onopbl perynupylorT raiikoi I Ilpu atoM Mexay KONbLAMH
TIOAUIMITHUKOB MHOTAA CTABAT TOYHO NPUTHAHHEIE Koibila K (Ha pACYHKAX TOKa3aHkH
ILUTPUXOBOH JiuRHeit). ObpaTiTe BHYIMAHNE Ha TO, KaK Ha pyc. 12.13, 6, 6 yoTaHOBICHE
KPHILKH NOMIMITHUKOE. [1py saTsaxKe GOITOR KperUleHMs KphIlKa ToKkuMaeT 6opr
Ha M KOTBIIE K KOD. MeXIy TOPIOM KPBIIKH M TUIATHEOM
Kopilyca ofs3aTelbHO HOIKEH OCTaThed HeGONHmol 3a30p A. Takoe 3aKkperuieHue
TApaHTAPYCT Hepeiay OceBol CHIIHI IO6OTo HANPABICHHS C NOMIIMITHIKA Ha KOPIIYC.
nepenas. IT 11 BAJIOB JIB: HBIX KOpoBok yeTa-

qauxe BCero 3asop W11 KOMIGHCALIMH TeILIOBbIX AedhopMatit

TOHKHX META/UIMICCKUX IPOKNANOK 1107 (haHIIE IIPUEBep-

THBIX prn.uek (puc. 12.14). Ha BXOJHOM Baily Kopofiok Tepenad pacrmosiaraior

KHOH 6ok i MOMEHT Iiep il
coegurermeM. 1ILnpt Hapeaawr o Beeii ANVHe Bala MeXTy nogumnsukama. i
Goka peH JI0 yIopa B

TIpeAYCMATPUBAlOT OrPaHMYWTeNY XOJa, B Ka4eCTBE KOTOPhIX MOXHO MCIIONB30BAThH
Xomia 2.

12.2. NPOMEXYTOYHBIE BAJIBI

¥ n c upx " y y
Ha npoMeXyTOTHOM Bally HBYXCTYTICHIATOTO KOTO -
XeHbl 3y6uatoe Koneco GHCTPOXONHOM M IIECTEPHs TUXOXOIHOH Nepenad. Hanpas-
JieHHE JIMHAM HAaKJIOHa 3yObeB Y 9THX 3y6H¥aTEIX KOEC AODKHO GITh ONMHAKOBLIM,
9TOBH OCeBhle CIIIbL, HeHCTRYIONINE HA OTOPbI, XOTA OB YaCTUYHO B3aMMHO YPABHO-
BOLTHBANHCD.

Bp p i I vexay
10ecTepHH K KONeca HEBEIMKO (pm: 12.15, a). 3y6|>a mecmpl-m HacTo Hapwam TaK,
YTO TOpell CTYIMIGH KOJleca YIHpPAIoT B Topell iectepHH (puc. 12.15, 6, ). U 1oneko
B TeX CIyJadx, KoIjia muaMmerp d Ip dae
(BanprMep, TIpH HeBoTbIIX YHBIX THCIAX i1 CTyTIeHu), BBRIOTHSA-
10T TePeXOIHYI0 HacTh Bana MeXIy IiecTepHeil u KonecoM (puc. 1215, g, 2). daa
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Prc. 1217

nepea’yd BPaUlAIoONerc MOMEHTa ¢ Koleca Ha Bal HCTONbIYIOT HIIOHOYHOR

cocauberme (pue. 12.15, a, 2) wm coemunchme ¢ HararoM {puc. 12.15, 6, 6).

1! Hpu

peryiuposasme  ocesoro 3230pa BEONHAIT HAGOPOM TOHKHX METALIMHECKNX TIPOK-

nazox I (puc. 12.15, a, 6). B XoHcT € 33K

©oceBoll 3a3op 3 (puc. 12.15, 6) npn

YCTAHOBKE Bala HA PATMANbHBIX 1514 BHHTOM 4

(puc. 1215, z) TPH YCTaHOBKE Bala Ha Ppal¥aTbHO-YHOPHRIX KOHUYSCKHX
Perymup BHHTOM TIpOIL@, HO KOHCTPYKLHS Y312
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Tlc PAZOM C Pl Macno-
mpax(amnbmm KONBLOM 2 OT llpmmepﬂom SATHBA MAcIOM, BEDITMAEMEIM BMECTe ¢
TPOMYKTAMM H3 CTYTICHA.

B UX COOCHBIX pedy Ivexay TopuaMy IeCTepHE |
KOTECa Ha IPOMEKYTOYHOM Bany THBHO TIONTY OHO HOMKHO

65T GONBILE IMPUHE! IPOMEKYTOYHON onops! (puc. 12.16 u 12.17). Ha puc. 12.16
TIOKa3aH TIpIMep KOHCTPYKL(HH npoMexyro'-n-loro BaJIa COOCHOTC PEAYKTOPA C BHEUHLUM,

a Ha puc. 12.17 ¢ i crynerm. Ilo puc. 12.16
WIECTEPHS M KOJIECO PACTIONOXEHbl MeXIy onopa.Mn TiomuumHuKH yeTaHORACHE
«BpaACIIOP», oOceBoii 3a30p HaGopDM N MECKMX TPOKNIANIOK 1
Tlc PANOM © i1 cTynexn,

MaclOOTPaXaTeNbHEIM KOJbLOM Z OT 3aimBa MacioM. Ecim mmamerp dj, sanreunka
BaJla B MECTE YCTAHOBKH KOJeca Majo OTIMYaeTcs o7 HApYXHOTO AMaMeTpa HIECTepHH
dy1, TO BaN B # JacTH o} pa (puc. 12.16). Ecmu
pamIHINe B IMaMeTpaX dg, 1 d, BEINKO, TO Bal B CpeHel JacTi oopMITIOT C YCTYIIOM
¥10 FIPUMEPY KOHCTPYKLIMHU Ha puc. 12.15, a.

ITpy BHYTpeHHEM 3alETUICHHH LISCTEPHIO THXOXOJHOM CTYIICHM pacriolaraxT
KoHcOMbHO (prc. 12.17). PacTouxy orsepctuii B Koplyce BBITOMHSIOT CO CTOPOHB
HapyxHofi cTeHku. HeobGxommMo Bsinepxats cootHomenne Dy >D;. B BapHaiTe
KOHCTPYKLMH 1o puc. 12.17. a Vi y
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Puc. 1219
OceBOH 3330p ¥ P ro komsua I Jina obecre-
YeHMS OCEBOH Balla BHYTPeHHNe KONIbIa TIOX K TOpIY

BaJIa C TIOMOLLBI0 BUHTA 21 TOPUOBOM IalGhI 3. Oco6eHHOCTLIO KOHCTPYKLIAY SABAIETCH
70, ¥TO NOMUNIHNK, PACNONOXCHHE Ha BHYTpeHHeH CTeHKe PeayKTopa, HarpyXeH

Gonpieli oji cHnol, a KOpITYCHOH JIeTAM B STOM
MecTe OrpaHHWYEeHH, TaK KakK psoM paclioloXeHa HpOMEXYTouHas onopa ¢
IIC ©OIICP COOCHO BXQIOHOI'O M Bb!XO}IHO]"D Baios. [oa-
mMy YaCTO BO BHYIPCHHCHM CTCHKE c

KODOTKHMHA mgeckimMi pomikamu (puc. 12.17, 6). Takas onopa ABIAETCH
nnasaiomeil. Bropyio onopy

B CTAKaHe, T. €. IPUMEHACT cszy Ia (prc. 3.9)
YCTAHOBKM HOJUIMITHUKOB. KowmrinekT feraneii Ha Bay CTAIMBAIOT KPYIIOH HUTHLIEBOH
raifkoii 4

HapyxHoe KOJbLO TNOMUMITHAKA IUIABAIOWEH ONopsl (pHc. 12 17, 6) xpenar B
KOpIyce ABYMS TUIOCKHMM YIOPHBLIMA Kombramy. Marc P
nox KOIBLA ~—T Ecome: il
PONMKOBLIN NOMIDITHAK ¢ OTHUM GOpTOM Ha HAapyXHOM KOIble (pﬂc 12.18, @), 10
HYXHO H3TOTOBIATE TONBKO OMHY KaHaBKY B Kopryce. EcH xe Ha BHYTpexHeil cTeHKe
YCTAHOBHTb POJIMKOIJOMIIMITHHK € OTHIM GOPTOM Ha BHYTPEHHEM KONLIIE M TLIOCKHM
YTIOPHBIM KoNbLOM (pEc. 12.18, 6), KOJIBLO KpelmiTh B
KOpIIyce HeT HeobXoAWMOCTA.
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DUKCAPYIOLIYIO ONIoPY MOXHO BEINONHATH 663 crakana (puc. 12.19). Ilo puc. 12,19, a
B onope 124 €O cTo-
YIOpHOl KaHABKOH Ha HapyXHOM Ko/kle. C HOMOIBIO TUIOCKOTO YNOPHOTO KONLIIA,
3AIOXEHHOIO B 3Ty KaHaBKy, H KPHIUKY TIONIIMTHMK Kpenat B Kopmyce. Ha Bamy
BHYTpeHHee KOLLO MOMIVITHHKA 32KPeIiIEHO € OTHOM CTOPOHE YNIOPOM B SaILIETHK
Bana, € APYIOH — B IIOCKOE YNOPHOS KOMBLIO.

To puc. 12.19, 6 %6 KONBLO OMOpH! 3aKpen-
IeHO B KOPIyce MeXy VIOPHEIM IUIOCKMM KONBIOM ¥ KPLIIKOH NONUGATTHWKA.
BHyTpeHHee KOIBLO STOro NONMITHUKA 33K PEIIEHO Ha Baty. Tak Kak MeXgy TOpHoM
BaJa ¥ YHOPHBIM KOJIBLIOM YCTAHOBIEHO HECKONEKO fieTanel (3y64atoe Komeco, BTY/IKA,
BHYTPSHHEE KOJBLIO ), KOTOpEIE € [IOBONBHO MIMPOKMMH
OTKIC TO MeXIy u KONBHOM HeoG-
XONMMO CTAaBHTH KoMIeHcajopHoe Xomsmo K Tax Kak HapyXHEH Auamerp
Ha BHYTpeHHell CTCHKe DellyKTopa, Hallle BCero
GoMbIIe HApYKHOTO AMaMeTpa TOMIMITHAKS, YCTAHOBIEHHOTO Ha HapyXHO! CTeHKe,
10 oﬁpaﬁormy orBepcTail ametpoM Dy m Dy uenemoﬁpa:mo BECTA €O CTOPOHBI
HApYXHOH CTCHKH, Ha KOTOpOi C aroli lenbio
B KOpmyce HICCKOe omepc‘me JIHAMETPOM D;> D, > Dy
{prc. 12.19), xoTOpoe NMONYYAIOT UK B , I 1Py
oﬁpaﬁme. B sroM cnywae merye coapats nonomnnwmﬂylo oropy Ans pacTouHol

qT0 O TOUHOCTE OBpabaT OTBEPCTHH.
(}mem Takxke, YTo oﬁpaﬁcm(y OTBepCTHH JUIS YCTAHOBKY MOMIUHITHHKOB COOCHBEIX
BXONHOTO B "0 BAJIOB BIISIOT © 310 Xe PemyKTOpa.
TaxuM o6pazoM, IPH HATIMTHHA TEXHONOTHYECKOTO OTBEPCTHA maauerpom D; BoaMoxHa
oBpaboTKa BeeX OTBEpCTHi, PacioNiOKeHHEX Ha OHOM OCH, 33 OIMH IPOXOJ U C OIHOH
cTopoHs! Kopryca. Ilocsie oxoHTaRys 06paboTKH TEXHQJIOTHICCROS OTECPCTHE 33KPEI~
BAIOT KPHIILKOH.

Ha puc. 12.20, a — z nipiBeieHbl BApHAHTHI KOHCTPYKTMBHOTO o(bopwleﬂml yana

NPOMEXYTOHOTO Bajia FPH Y OB
CXeMH OTIHYAET IPOCTOTa HCTIGTHEHNS, BOSMOXHOCTh pery:mpona}mﬂ ' oniop, Gonbmas
FX KeCTKOCTH M IIO3TOMY JIVHILIAS YCIOBH! PaGoTH 3alleNIeH s, MEHbIIIe, YeM B CXeMe
«ppacriop> peakuud onop. IlpnveHenme Golee TPY3OMOABEMHEIX KOHMHYECKHX
PONHMKONOMLUAHKKOB (pyc. 12.20, 8, 2) nosBonseT 1T
OTIOp, NOBEICHTH XECTKOCT: yama. Perynmpomarme no,munnmxon XpH OceBol
y> Ip IT KPYIJIOH kol 1.

P l'lpoxuexyromle Ba/lbl KOHMIECKO-
LTMHAPHYECKIX PSAYKTOPOB ycrauaamam Ha KOHMYECKIX POTHKONOMLHITHAKAX
(prc. 12.21). Cxema ycTaHOBKM — . Occ 10
T0, YTO IOMMMO PeIYJIMPOBAHMS OCEBOTO 3330pa B HONIIMITHHKAX HEODXO/IMMO BLITION-
HATh per KO 0 3alleIVIEHN, T OCEBEIM Iepe-
MellleHueM Beero cobpaHHOro KoMIUieKkTa Bana. U om-xo, M Apyroe peryiApOBaHue
OCYLIECTRITOT ¢ MOMOWbIO JH60 Habopa TOHKMX METAIIMYeCKMX MPOKIAioK I,
y nox NpHBEpPTHBIX Kpblliek (puc. 12.21, @), 6o meymMs
Haxe 2, BBOpA" B 3aKkJaTHRe kprnuku (puc. 12.21, 6). B
KOHCTpYKIMM 1o puc. 12.21, a pns TIepeMOILICHYA Balla MPOKIAIKY TIO/l KPRIIKANMY
TIO/IIKITHIKOB NEPECTABITOT C OFHOH CTOpOI-lH lcopnyca ‘Ha JPYIYIO, TIPHYEM CYMMap-
Has ¥X, and c IOJDKHA.
ocrapaThcd HevaMenHol. Perynupys ocesoe TIOTOXeHHe Pala BUHTaMY J, OTBO-
PaYMBAIOT HAXKMHO} BUHT € OTHOH CTOPOHH KOPITYca, OZHOBPeMEHHO 3aBOpaYHBas
BHHT C AAPYTol CTOPOHB! Ha TAKYIO Xe BelINUMHY.

Bpatnaionndi MOMeHT NepenaloT ¢ Kolleca Ha Ball NNOHOYHBIM COSTHHEHMeM (pUC.
12.21, a) Win coemBeHMeM ¢ HatsroM (puc. 12.21, 6). C nemsio yMeHEIIeHH Iporiba
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Puc. 12.21
TPOMEXYTOHHOTO Bana )y KO Tiep: Omke K
ortope. I'pu 310M cTynuua > KoJieca L oli mepefail MOXeT
BHICTYNATh B CTOPOHY KOHHYeCKOro Koneca. B OCTH OT

ds. M d; KOHCTPYKUMIO Ba/la B CPEfHel YacTH BRUICAHIOT 1o prc. 1221, a wm 6.

§2.3. BBIXOAHBIE (THXOXO/THBIE) BATIBI

€ Hp: H :«yﬁrm'ruun EONECaMH.
l'lpmepu KOHCTPYKIHHA ATOB
cxeme, MOKa3aHel Ha puc. 12.22. Cauu Bajlbl TIPOCKTAPYIOT € nomom MeHBIMM
YHCTOM CTYHISHEH, o OCEBYI0 3yBUaTEIX KoTlec Ha Bany Nocal-
KaMM C HATATOM (prc. 12.22, a—é6). Onp
KC U SARTACTC {8 TipH KOJI
HBIX TOYHOE OCEBOe TIONOXEHHS KOJEC Ha Baly.

Iozromy Hapany c o TIPUMEHAIOT KOHCTPYKIWIO Bana Mo puc. 12.22, &, B XoTopoit
KoJeco Ipu c6opKe HoBoasT no YTIOpa B 3aTUedMK Baa. Bo BCCX BapHaHTaX KOHCT-
pylcm«m puc. 12.2 ap . He i1 oceBoit 3a30p
Haﬁopa TOHKUX KX npoknafok I nmoa dmanen
npmaepmon KprmicH (puc. 12.22, g, ), a B KOHCTPYKIMAX € 32KAaTHON KPRIIKOH —
YCTAHOBKO! KOMTIEHCATOPHOTO KONblia 2 Tpu TO -
nomunHuKa (prc. 12.22, 6) wm Ha BUHTa  npR
POMMKONIOHUMITHUKOE (puc. 12.22, 2).
B od

Koiteco ¢
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Puc. 12.22

CHMMETPIYHON CTYIHIEH M pacnoNaraloT €ro Ha PaBHOM PAcCTOSHMM OT Omop 1o
OJHOMY M3 NPCACTABJICHHBIX Ha puc. 12.22 napuaﬂmn

B coocnbix i Ban
'MOXHO BBINONHATE TaK, KAK TIOKA3aHO Ha pnc. 12.23. Bpaluaionniii MOMEHT TlepeiaoT
¢ 3ybyaroro Koneca Ha Ball cc < . Koneco 10T Ha BAKY
CHMMETPUYHO CTHOCHTENBHO ofniop. IT Ocepoit
3a30p OT M MH IIPOK. 1, nonx

nox $raBHIE NPHBEPTHHIX KPLIIEK Ha BXOAHOM H BHIXOJIHOM BalaX PeAyKTOpa

(puc. 12.23, @), TaK KaK NIp# KOHCTPYKTHBHOM 0GOpMICHIV TIPOMEXYTOIHOI OMOPH
IO pHC. 751 € 3TH BaJIbI 061Ky B caygae 3aKAANHRIX
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Prc. 12.23

Ha puc. 12.24 nokasaHa KOHCTPYKUMS BHIXOTHOTO Balla COOCHO20 HUAUBOPUMECKO20
c Koieco npn c6opke ZOBOAT A0 YHOpa B TOpell
salUieynka Baja. TIOMIMIMHIKE YCTAHARMMBAIOT <BPACTIOp», OCEBOM 3a3op obec-
TeyHBAl0T HaGOopoM TOHKHMX METAUTHIECKUK NPOKAAAoK { MpH NpUMEHeHHH IpUBEp-
THLD{KP!:H.UGK HIH !(om'{eﬂcampmm KOJBIIOM —— IPH YCTAHOBKE 3aKafHBX KPHILICK.
TIprMepr! KOKCTPYKIIMi BEIXOI-
HLIX BAJIOB o)mocryneﬂqam penylcropon C INeBPOHHLIMHA 3YGYaTHIMK KoJecami
f1I0Ka3aHB Ha puc. 12.25. Bparnaommit MOMEHT NEPERAIOT € 3y69aToro Kojieca Ha Ba
COe/IMHEeHMEeM € HaTaroM. Baiil (PUKCHPYIOT OTHOCHTENHHO KODIYCa YCTAHOBKOM
TIOAUIMITHYKOB <gpacnop». OceBOH 3a30p B KOHWYGCKHMX pomonnﬂ.wmmmax
PETYJIMPYIOT € TIOMOIIEI0 TOHKMX METAILTMIECKHX TIPOKIIANoK f,
dmamipl pHBepTHEIX Kphmiek (puc. 12.25, ¢). Ocesol 3asop mo puc. 12. 25 6
ycTaHaBJm'BaJm nom.wm(bom(uﬁ KOMIICHCATOPHOTO KOMbIia 2.
BaNThi KOHWYECKHX PEAYKTOPOB YCTAHABINBAKOT
Ha Ko}-m'{ecmx pomonom:.mm-mkax {puc. 12.26). Cxema VCTAHOBKU — €Bpacnops.
Bepum}la JAEAUTENBHOIo KOHYCA KoJeca AOIXHA COBIIAJATE C Beplﬂ]d}l(]]d ACIUTENHLHOTO
KOHyca HIeCTepHM, T. €. JOIKHa 6RITE PacnonoxeHa Ha OCH BXOJHOTO Baja. KoHugeckoe
KOJieco pacriojiaraloT Ha Bajiy 6/vke X Toil onope, KoTopas HaxofiMTcd AAnsHie oT
BEIXOTHOTO KOHIIa. Tak KaK Ha KOHEIf BaJla AeHicTBYeT KOHCONBHAA Harpyska, TO IIpH
TaKOM pachc Koneca JIC Gosee 6JaroNpHATHOTO HACDYXEHMA
B. Per 0-yIIOPHBIX Ha-
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Prc. 12.26
Pac. 12.27
60poM TOHKHX METAIIIECKHX NIPOKIANOK 1, y Tox &
THBIX Kphiiek (puc. 12.26, a). Fepetocom HACTH NPOKIAZIOK ¢ OIHOM CTOPOHEE Kopnyca
Ha JIPYTYIO TIPH HX ocesoe

xoneca. Ilpn yc'raHoBKe sakmapHEX Kpemnek {puc. 12.26, 6) perymiposaHme
€ TIOMONIHIO HAKUMHLIX BHHTOB
P . Ha M BaJly YepBAYHOTO pelyKTopa cmme’rpmo
UIHDCM'NJILHO onop PACHIONATAlOT YepBAIHOe Koneco (puc. 12.27). Ban yeTaHaBmMBaloT
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Prc. 12.28
Ha . JUist peryIMpoBaHHs OCEBOTrO 3230pa
B paJMabHO TIiC P YCTAHOBKY Habopa TOHKUX
METATUTMYeCKUX Tpoknanok 1. JIng perymmposaHis HepBAYHOIO 3alEIICHAs Heob-
XOZMMO BECh BaJIA € Yepi B OCCBOM
[0 ¥ YLIOCKOCTH BeHIIa Yep] OTO! BI0 Ocepoe
BAJIA BHITIONHAIOT ’M YaCTH NMPOKNANOK J ¢ OHOM CTOPOHEI KOPITyca

Ha gpyryio. [ina coxpaHeHnd HeobXOMMMHX 3a30poB B TIOMILMIHWMKAX CYMMapHAs
To/IMHA Habopa IPOKIANOK JOKHA OCTABATECH HEHIMEHHOH.

KopoGxu mepenas. IT BANOB )CTHRIX KOPH
. C NoMoupio PerymipoBOYHHX TOHKUX Me-

1ep P
TAHYeCKNX Tpoknanok I (puc. 12.28), nonk nox
KpbilleK, ofiecnesuBaoT HeobXomamMsii oceBoil 3a30p. s nepenasy Bpallaiomero
MOMEHT2 € KOlieC Ha Bajl HCNOMb3YIOT LIUEBoe C uensio
LUTHLEB M] i npu Bajla TIOR
ol 3yGuaTHe Koneca Kpyrioi ¥ raifkoil K

YIIOPHOMY KONbily 2 Ha Bany.




Inasa 13

VIIPYTHUE BDJIEMEHTBI MHOFOHOTOYHBIX
COOCHBIX 3YBYATHIX MEPEJIAY

Tipn cBopke MHOTONOTOTHEIX NEPeiad MOXeT NONYTHTECA TAK, YTO 3yBha 3aMEI-
KAIOIero 3y69aToro Kozeca He OTAnyT Eo rOKONECca. ITO MOXET
p e nor # H3r B
OTHOCHTEIBHOM YITIOBOM NOTIOXCHMHE Sy6a M Iaza Al LITIOHKH B CTYIHLe Koleca,
CMEIleHHst STOTO [asa OTHOCHTENBHO OCH OTBEPCTHS, CMELICHHS ITNIOHOTHOTO Nasa
OTHOCHTENILHO OCH Bana, a Takke HAKOIUICHHBIX JIOTPEIHOCTEH OKPYXHREIX MJATOB
ROJIEC.

‘TaK, MOXeT OKa3aThes, ITO 1OCHE COOPKH Iiepeiad M BECICHHS B 3aLICTUICHHE KOJleC
1, 2, 3, 4m 6 (puc. 13.1) 3y6 Kaneca 5 pacnONOXHTCA MPOTHB 3yGa LCHTPATLHON
wectepin I M cGopka mepenauy oKaxercd HeBoaMoxHoi. Haubonrmas cyMMapHas
ymoBasd TIOTPEUHOCTh @y {Pall) paBHA Nyre REMTENBHOM OKDYXKHOCTH Kojeca,
COOTBETCTBYIONICH TONOBUHE LIAra 3yObEB, T. €. Quma = /%, INC T — IACHO IYOBCB
3aMBIKAIONIEro Koleca (KofMeco 5 Ha puc. 13.1). Otciona cnepyer, 910 9eM Goxsine
YUCNO 3y6heB 3AMHIKAIOIIETO KOJNeCa, TeM MeHbllie SHAYCHHUE Q. TTo3TOMY MOmyns
3yBYaTEIX Kolec GLICTPOROHLIX CTyNeHel MHOMONOTOYHBIX COOCHBIX Tepefat Kela-
TeILHO HPHHHAMATD F1O BOSMOXHOCTH MEHBIITHM.

Cy YEIOB2d Xior MOXeT OBITh CHHXCHA 33 CUCT NOBBIICHHA
TOYHOCTH M3TOTOBNEHHS, & TaoKe TTYTeM NPOBeIeHHs TMOBTOPHLIX COOPOK H HAXOX-
neHUA HanGonee GI1aroNpHATHOTO OTHOCHTE/ILHOTO PACTIONOXEHNHA 3y0beB LIECTSPHH
M KoJeca (MMEIONIMX Pa3HhIe YINOBHE IIAri) Ha KAXKIOM M3 IPOMEXYTOTHBIX BAJOB.

BCE pa Ui Haubonbllie# BO3ZMOXHO# NOTPELLHOCTH

Pmax-

|||J* |

|

Puc. 132
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8 OcyutecTsnsa cGopKy _mepe~
A9y Npy HUIMYWH YIJIOBOH TIOr-
PENIHOCTY TPUHYFATENLHHM N0~
BOPOTOM 3aMHKAIONIETo Kojleca,
NOAY4YaKT 3IHAYUTCIBHOS Tpep-
BapuTeIEHOE HarpyXeHue nepenay,
a B TIOC/IeAYIOLIEM HePaBHOMEPHOR
"0 Bpallia-
TOMIETC MOMEHTA TIO OTACIbHBIM
TOTOKaM.

Jins BbIpaBHWBAHWA HATDY3KH
MeXIy TIOTOKAMHM IIPHMEHAIT
CnelaTbHble YPABHUTC/EHEIES Me-
XaHW3MB! WUTH BCTPanBaIOT YIPYTHe
== T Tax, ecnu B G-

HOM COOCHOM PpeiyKTope (pHc.
Prc. 13.3 13.2) BMecTo OHOU CHENATH mBe
puu In 2c
HPOTHBONIONOXHERY YITIaMA HAKJIOHA 3y0heE, a Ban J BBIIOIHHTD IUIABAIONMM, TO
Harpysxa mo 6ynet Gonee OpHako HMpuHa
PeNyKTOPa HPH STOM BO3DAcTaeT.

Yaine B MHOTOITOTOYHHX ynpyeue
memayseckue (IPYKUERL, TOp BaJbl HUXe) WIH p
(Gpycxn, KOHIIECKO-1TWIMHAPHYeCKH e a6 v T. 1.). Mix BeTpamsaloT 1o oITHO#M U3
mByx cxeM. LlenTpansHyro Beqywyio wiectepHio I (puc. 13.3, g, 6) BHIOIHMIOT BMECTe
¢ BanioM. B nepaoil cxeme (puc. 13.3, @) xoneca Zm Sy T Ha 64AGX
Bpawaloniil MOMEHT ¢ STHX KOJIeC TIEPeIAIOT 9epe3 NPYKAHB CXATHS (HIH TNACTHHR)
1T Ba nrectepru 3 ¥ 6 1 3ateM Ha BeloMoe Kolleco 4. Bo emopoii cxeme {puc. 13.3, 6)
xozneca 21 5 c6060080 yemanoenenbi 8 Kopnyce, 2 MOMEHT © HUX TIepe/laloT Ha LIeCTePHH
3u 6 4epes TOPCAOHHLIH Ban 7.

B 1pexnOTOMHBIX Nepeatax YIpyrie SIeMeHTEl BCTPAMBAIOT AHATOTHYHO.

| Bt
QILJ[QLJI 0

T

13.1. CWIOBBIE COOTHOLIEHUA

ITpumem, urocBopKy coocHol Hepe; TOM 3y04aToro Kojeca
5 (puc. 13.3) oTtHOCHTENBHO LIeCTepHH 6 Ha YTON Qmax HJm ITOr0 HeOGXOAUMO
TIPVIOXUTH 3aKPYMUBAIONDIH (yTIPYTHii) MOMCHT

7= ouC,

e C —cymMMapHas YINOBas JKECTKOCTh YIIPYIMX 30IEMEHTOB, BCTPOSHHRIX B OJMH
TIOTOK.
Hocne cGopxm mepefaqy YTPYIHii MOMEHT TepepacTIPCIICISIETCA. MEXITY BCEMH
Tlpn

TIOTOKAMH TIe]X . Ipu paborte niepe; KAXIEIA TIOTOK TIepeaeT 9aCTh BHEIIHETO

MOMeHTa. YIpyru# ¥ MOMEHTEL, P! KM

PATIHYHYIO HAT b OT] Koz Xapax: i
b HaT TIOTOKOB, Koad ToM neperpysku K.

Hpu npoexmpona:-mu YTIPYTHX 3A€MEHTOB 3TOT K03d: T 337aI0T B 1Ip

K_, =

[/I:s ycnomm PABHOBECHH CHCTEMH MOXHO SATIHCATH 3AKPYIHBAIOIIH MOMEHT Ty
9epes BHEIHMH MoMeHT T, i BceMH TIPOMex BaTaMi MHOTO-
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TIOTOTHOTO COOCHOIO PeNYKTOPa, ¥ KO3¢:bHITMEHT neperpyaku K, COOTBETCTBEHHO A
TiepeAat:

mpyxnioTouHol T, = (K—1)7: 3.0

TpexnoroaHoi T, = 4(K,—1)T/9, (13.2)

me T=ulj; u HOS MHCTO | crynery; 7 — BpalAlommi
MOMEHT Ha IHOMN KIEH pHe 1 (puc. 13.3).

Torna HeobXommman Ans ObeCTeyeHNE IIPUHATOTo 3HaveHys K, yIIopas XecTKOCTh
YOPYTHX SIEMEHTOB JUIS TICpPeNat:
meyxiiorotHoll C< (Ko—1)T/@max;
1pexnotoTHOH C < 4(K—1) T/ (9Qmar)-
JKecTKOCTh YNPYrHX 3MEMCHTOB B 3aBHCHMOCTH OT MX KOHCTPYKUMH M CXSME
MeTONaMH COTPOT 1T BMecCTO
C 3aBACHMOCTS 1A XECTKOCTH KOHKPETHOTO YIIPYTOTO 3NeMEHTa, BRIMHCISIOT ero
TeOMETPHYECKHE pa3MepHl.
TlposepodHbii pacyeT ynpyrax DB Ha FIpO! b T IO MOMEHTY
Tinax (3€CH p — YHCIO IOTOKORB):

max = KnT]p. (13.3)

13.2. PACYET VIIPYTHIX 3IEMEHTOB

i B Han npyscun )
HCTIONEIYIOT CTANBHYIO TIPY TepMoobp XOJC VIO JIEHTY
(TOCT21996—76), a pisl LHAMEAPIECCKIR MpYXHcut CHAMUA — NPOBONOKY CTATHHYIO
yrepoaucTyio npyxuHnyio (TOCT 9389—75). I Pe MApKH
M AOITYCKASMEEX HApIOKeHWi oM. DL 20, 1abn. 20.2.

B Kagecte 713 Mop 6an0e CTAR OIHOM B3 CNEAYIOLINX

rpymt: 1, Xpowm cTanb Mapok 60C2XMDA, 50XTDA.
II a) Ymeponnc'ran SaKaleHHas B Maciie cTalb Mapok 60, 65, 70, 85; 6) Vmepo)mcm
STHyTas 60, 65, 40X13,
55I'C, 65 lIJm :-rmx Ma'mpnanon Ha puc. 13.4 np iy -
€MBIX [z} npn xpy piis M TPYTKOB B 3aBHCUMOCTH OT
MX JHaMeTpa.

T BamB B MHOTOIIOTOUHEIX
OTBETCTBEHHOTO . Ha puc. 13.5 pana cxema TOY~
HOM CTYNeHH OHOTO IIOTOKA Top 3 Ban € BaIaMK KoJleca
H B atolt
cxeMe o (] LEHT {rl
3y6uaTeiX Konec Ha Banax. Hi — Mna| 1
YBellmyeHHad JIMpHHA penyKropa, Gomsmioe . |E [ 7z
YHCIIO MOALLUIATTHIKOB. P ]

JnaMeTp (MM) TODCHOHHOTO Baja BH- & ———t—
SUCTSIOT W3 YCNOBAS “a9

d 5045 VzIT
T. [l 20q,mm
Ine g —yucno 3y6eeB GEICTPOXONHOIO KoNeca;
1=(09..1.0) h—nnmna Bana (§) — paccro- Purc. 134
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SIHWe MeXTy BHEILHIMM ONIOPaMH, ONpefie~
nsoT THBHO, MM);

9uBAKOLEI MOMeHT, H-M (Q)opMme 13 1
13.2).

HaiijleHHbII AnaMeTP TOPCMOHHOTO

Bala TPOBePAIOT Ha NPOYHOCTE:
= 510 T fd? <r).
"\\\, ‘:}“‘: WZJW e T, HeM (onpemensior no dopmyre
X s id b
2 13 3); Izl, MIla —no puc. 13.4.
H' TIpyXRAHR CHRATHS IPUMEHAIOT B CPEf-
HeHar MHOTOTIOTOYHBIX TICpefia~
yax. Ha puc. 13.6 noxazaHa KOHCTPYKIMY
cBopHoro 3ybuaToro Koneca €O BCTPOEH-
HHMHE B Hero IMIMEADHICCKHMH Hpy-
Puc. 13.5 cxaras 3, Ha
cermeHTH 4. Yepes 2TH NPYXIHE MOMEHT
¢ 3ybyaroro Bexma J nepenaloT Ha crymuy 2. IIpyXaHEL CTaBaT C HPeABapHTeNbHbIM
CXATHEM.

JIOCTOMHCTBOM 3TOTO BHJa YNPYTHX 3NeMEHTOB MBIAETCH BOIMOXHOCTH
BIHCHBAHNS B rabapThl 3y64aToro Xoneca, a HeloCTaTKOM — HEBRICOKAS TOMHOCTh
LeHTPHPOBAHA] 3y6YaTOTC BeHLa: HalMyMe 3a30pa B CONPAKEHHH CO C'T}’Tlm-leﬁ
CHUXAeT TOYHOCTb 3aluellIeHma. B sasmcymMocti o ;mamexpa nemem,non OKpPYX-~
HOCTH M LHpIB! sﬁqamro ECHIIa KONeca

Yepes To oceil EPYXHUH (pm: 13 6), d, = (0 7...0, 9)d1,
CpeIHUi AUaMeTp npyxmm D {0,7...0.9)b.




—

JuameTp " U3 ycnoeud obecniedeHHs Heob-
XOIMMOH XEeCTKOCTH Y32, MM:
d<06 ‘VainzI;, / (ndzp )
i@ i=15..8 —uncno paGomX BHTKOB MPYXWHEL Z — WMCHO 3y6hen KoJleca; —

3AKpYMBAIONE MoMeHT, H - M (@opmyn 13.1, 13.2); n=4...10 — umcno npyxam;
g — Ko3dhHpeHT, 3aBUCAIMIA OT TCcna HpyXHH:

4 3 6 # 8 9 10
1L74 1,53 142 1,37 134 1,32 1,30
14 1,24 1L15 LU 1,07 1,07 1,05

co HEM, MM: 0,8; 0,85; 0,9;
3 16, 1,7, 1,8, 2,0, 2,2; 2.3; 2,5; 2.8; 3,0; 3,2 3,4, 3,5, 3,6;

©=8KFD/nd%) < [3),

1716 F— paciernas Harpysxa, H; Du dB My; {c] = (0,7...0,8){<lnyep, MITa dpen —
no 1abn. 20.2).

Han6onee Yacto s npysuH cxatis Dfd > 4, Torpa K= 1+ 1,5d/D.

Pacuemnas vazpysxa

F=2-10%T1,/(d,7),

1pe € — KOYpOUIMEeRT, 3aBHCAUMH OT WcAa APYKHH (cM. Bbe); Tpa —H M
(onpegensior 1o gopmyne 13.3).

Tlnockne s cp MHOT nepe-
nz4. Ha puc. 13.7 faHa XKOHCTPYKTMBHAS cXeMa KON€CA €O BCTDOSHEBIME B HETO
naKeTaMH TUIaCTMHYATRX MPYAHH. YCI0BHS IeHTPHpoBaHNsA 3y69aToro Koeca B STOM
cIydae Jydie, YeM B cXeMe © CXATHS, HO CTYIMIIE B OCEBOM
HANPARICHWH YBeTHHEHEL.

B

or dhu b koneca MM; JUIHHY
macThHE — ! = (0,15...0,25)dy; umiprHy monactisl B = (0,4...0,6)b; miamerp pacmo-
JIOXCeHHA 14308 Ha Konece — dy = (0,7...0,9)d).
T W3 YCIOBAS NPOTHOCTH B ZKECTKOCTH

k<2 10%225] v T/(di Tna)s
Tfe Z—YHcIo 3y6beB GRICTPOXONHONO
koneca; I v dy —B MM; [o], —B MIla
(rabn. 20.2); MomerTsl 1 Ty —BH M
(dopmyrm 13.1—13.3).

ll] ¥

N
§

\\‘
N\
71
gx\\\\\““‘%\\

co
crannaprHOM, MM: 0,1; 0,12; 0,14; 0,16;
0,18; 0,2; 0,22; 0,25; 0,28; 0,32; 0,4;
0,45; 0,5; 0,55; 0,6; 0,7; 0,8; 0,9; 1,0.

xciio WIacTHH B TiakeTe J j&\\m\\\
& A
i= 0,025 T, /(d* BK'r), T =
X
e n=8..12 —9HCIO NAKeToB - =
HpyxuH; dy, B, [, h —BMM. = I‘;
Tomiwsa nakera: S= hi. Pro. 13.7




Inasa 14
TUTAHETAPHBIE NEPEJXAYTA

[iaHeTapHLe (epeatd, CXeMbl KOTOPHIX TPHBENEHH Ha pPHC. 14.1, nmpoko
OT B p

Ha puc. 14.1, a Aana cxeMa XpocTeiilieli OTHOCTYIICHYATOH mepeliatii C TpeMy
: @ b—nenT Koneca, & — BOmUIO (OCHOBHEIMH Ha-
3LIBAIOT 3BSHEA, HarpyXeHHbe BHEIUHIMH MOMEHTAMH) M carte/mTH g Cxemmi
I mepenay 06o: : K — neHTpantHos Koneco,
# — BOIWIO, CICAOBATENHHO, cxeMa No puc. 14.1, a—2K—h. Ha cxeme Takxe
0603HAYCHH: ©, M Gy — YIVIOBBIE CKOPOCTH BeAyIell LIECTCPHH M BONWNA; dy—

MexoceBoe paccrosHue. JIisi 3T0H CXeMH NepeAaTOYHOE OTHONIEHHE

u=ofop=1+2/%
il D YIHBIX C i 1= 3,15...8; K[ nepenasmn = 0,96...0,98.
Ha puc. 141, 6 npuseleHa CXeMa JBYXCTYIeHHaTol TAAHETapHOH Nepefad,
cocTogell M3 OByX 0 niepenad nepeoii cxemsl. Tepe-
HaTO4YHOS OTHOLUCHHE

u=o0g/op =1+ 2/Z)(1 + 2p/2a) = 10...125.

KITA nepenaun n = nyp, = 0,92...0,96.

Ha puic. 14.1, ¢ IpuBe/icHa cXeMa NpocTeiilicil ABYXCTYNEHHATONH nepesasy 2K—
F C IBYXBSHLOBBIM CaTe/THTOM. 3y6uathie BEHLEl CareiUmATA obosuavenn g B L
TlepenaToaHoe OTHOLICHHE

U= o= 1+ 27/(z£) = 10..16.
3Rech 2, 2, %, i — TMCHa yGreB Koec a, b, gu . KT/ nepegam v = 0,95...0,97.

b g
g 2]

3,42

4
Wy wy a @,
% = 7 A
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14.1. KUHEMATHYECKUI PACYET

INepenatounoe ¢ it. Tlpw
KUHEMATHYECKOM pacyeTe nbmo.vu-mar no}]ﬁop yucen 3ybreB Komec. ‘hoﬁbl He (0355}
HOXKH 3yba , THCTHO ee 3y0beE Z, = 12
Oﬁu‘mo TPUHHMAIOT Z, = 24 mpy H < 350 HB; z,= 21 npn H<52HRC, u z,= 18
TpH H > 52 HRC,. INox6op uncen 3y6bax HpPYTHX KOJeC BEIIONHAIOT € YHSTOM Tpex

cboprcu u
Hirxe npHBeieH KIHEMAaTHISCKMIA pacdeT M nep < mp:
KOJIECAMH.
Cxemp: o puc. 14.1, a. 6. IT] T 1o BRIIE PeK

2, 3ATEM OTIPEJIENAIOT
2= Zag—1)
M TIPSABAPUTEIHHO
%= 0,5(z—2J).

Cxema no puc. 14.1, a. I Zg 3atem
o= zlu—1)/e,
e ¢ B or OTO OTHOICHHA

0 12 ¥ 16
14 L5 16 18

Uncno 3ydbes 7, TIOCHE BEMMCICHHA OKPYIIIAIOT IO LEJIOT0 SHCHa, KPaTHOTO SUCTy
CaTeIJUIMTOB. YTOYHSIOT K0phdUiMeRT
c=w—)z/%.
3ateM NpeABAPUTENHHO ONPEACHAIOT
=@/t Dug=cy
Jna mobod cxeMsl TIONy4eHHEIS PacueTom Hmcia 3y65en OKPYIVISIOT JIO LICIBIX
uncen. Hanee mo tabn. 14.1 X HX
Kkoneca, onpenenaor KosbduuveHr B:
B= 1000x4,/(2; + Z), THE Xy =% + X5
Flo Homorpamme (pc. 14.2) HAXONAT YTON o, 3ALUEIVIEHNA TIEPENaTH.
TaGnuna 141

7 3 X0 % nper 7,
r3 15 22 28 3

EY % X
18 [030 | 061 [034 [064 [034 [05¢ | — | — | — | — | — | —
22 | 030 066 {038 | 075 [ 060 | 064 [068 |068 | — | — [ — | —
28 | 030 088 | 026 | 1,04 [ 040 | 1,02 [ 059 | 094 | 086 | 086 | — | —
34 | 030 [ 1,03 [ 013 | 1,42 [ 030 | 1,30 | 048 | 1,20 | 080 | 1,08 | Lor | 1,01
42 | 030 130 | 020 | 1,5 [020 1,48 | 040 | 1,48 [ 072 { 1,33 | 650 | 1,30
50 1030 1,43 | 025 | 165 [ 032 [ 1,63 | 043 | 1,60 | 064 | 1,60 | 0,80 | 1,58
65 (030 1,69 [ 026 | 1,87 [ 041 | 1,89 | 053 [ 1,80 | 0,70 | 1,86 | 0,83 | 1,79
80 | 030 | 1,9 | 030 | 214 | 048 | 2,08 | 0,61 | 199 | 075 | 2,04 | 089 | 1,97
100 | 030 | 290 | 036 | 232 [ 052 | 231 | 0,65 | 2,19 | 080 | 2,26 | 094 | 222
15 | — [ =t — | = | — | — [o7s |24 [ o8| 24 | 1,00 | 246
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Prc. 142

Tpauep. OmpeleNnTs YO SaNeIeRns NP 2 + 2= 18 + 27 =45.
Peuenue. TloTa6n. 14.1 unem: x1 = 0,4; %3 = 1,02 B, C/ISIOBATETBEO, Xy =1 + 32= 0,4 + 1,02 =1,42.

Toma
B=1000xc/(za + %) = 1000-1,42/(18 + 27) = 31,55.

Tio soMorpauMe (pHe. 14.2) onpenensen ooy = 26755"-
Tax KaK €HIOBOH pacder ellie He BLTIONHEH H MOJYJIM Hepejiad HEeMSBECTHE, 10
U CXeMBI Ha pHe. 14.1, ¢ IprEHMaOT MOXYIH O6EHX CIyTeHeH OXMHAKOBHMH.
Tlocie STOro YTOMHSIOT YHCNa 3y05eB Konec I i o
COOCHOCTH H cGOpKH.
Cxemu mo puc. 14.1, a, 6. Yeaoeue coochocmu
(7o T Z)cos0m, = (2050,

L@ Oy M Oy — YIVIB SALETUICHUA TICpENadi BHEMHETO (MHIEKS «a») ¥l BHYTPEHHETO
(vmpexe «b») sanemnenns. U3 atoro ycnopus

2= (/00504 ~—Z4/CO80)COBD5 €OStty3/(COSOyg T COSUp).
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Vewosue cbopru nepedauu: (2, + 2p)/m, =y, Xie n,—9IACIO CATEIIMTOB, OBLIMHO

paBHO TpeM; y — J1iofioe Leloe YHeio.

Cxema mo puc. 14.1, 6. Yeaosue coocnocmu

(2ot g)fcosty, = (—2d/cosoty.
Orxyna
%= (28/008anb—2/COSO ) C/COSCly + 1/COSCp, 2= €3

Yenosue ciiopru nepedanu: 2./, = v; Z/ny=1.

DaxTHYCCKHE 3HAYCHNMA TIEPSJATOMHEX OTHOIIGHWH PEOYKTOPOB He LOMKHBI
OUIMYATHCH OT HOMUHATBHBIX Gonee yeM Ha 4 % — IUis ORHOCTYIeHaThX, 5 % — mns
[BYXCTYTIEHYATHIX, 6,3 % — JUI1 TPeXCTyIeHYaTEIX.

14.2. CHJIOBOM PACYET
TlepBbie STANE CHIOBOTO pacyeTa ILIAHETAPHLIX Nepepad (BHOOp MaTepuana M
TepMAYCCKOH obpaboTki, JIO BaNpSRKeHU) TaK
e, KaK MpA pacteTe INUIHHEAPMHECKNX 3yGuaTeIx nepesay (ri. 2).
Huxe paccMOTPEHBI TONBKO C Y pacyeTa Il p mepenay.

Tlpu onpeneneryy fonyckaeMbIx Hanpsokeruit [o] g, [o]F xosdxummenti gonro-
BeYHOCTH Zy M Yy HaxondT No 3KBUBANCHTHBIM YHCIaM LUKIOB HarpyXeHus Ngp=

=p N 1 Ny = ppNi coorpeterserto. Yncno N; it aybbeB
38 BeCh CPOK CITyKOBI npu Konec dpyzdp
Jns yenmpanenoti wecmepru

Ny, = 60m,5, L,
me 1, — YHCIO cateToB; Ly — cyMmapHoe BpeMa paﬁm’u nepenaun (pecype), 4,

= (#,—;) — OTHOCUTEIBHAA 9acTOTa LeHT HOit
n,, U Ny, ~—9aCTOTHI LEHT M BOmNa, MuH . l'Io n
BHMIHCAIOT oxgpyxayxo CKOpOCTD, B c 7}
TOYHOCTH TIEP: Kay, Kiy.

Js came/t/mmoe
Nig=60nn, 1y,

The ¥, —4NCHO HarpyXeHui 3y0a 3a omiH ofopot; 1, = 1,2,/Z, ~— OTHOCHTENEHAA

YacToTa BpallIeHUs caTe/UtHTa. 3y6 catemmra 3a OH 000poT HATPYXAETCH JBAXTH:
B 3auemlel-lm1 cxonecamu au b. OpHako npH YHCHa IMKIIOR

=1. l'[pu pacyeTe Ha KOHTAKTHYIO IIPOTHOCTb YIMTHIBAXOT, G0 3y6 catennpra

anb Tpu s

3y65ea careJumTa Oonyckaembix Hanpa’cenul useuta [c-]p, BEOIAT Koad)d)mmem Y,

Yo HaIpy3KH LKA HATPY-

XeHus). 3naverus Yynpunmmator: ¥, = 0,65; 0 75 0,9 COOTBETCTBEHHO AIA YIyIIieH-
TBY (umm cTanei.

n y60ii JUIA Tiaphl Kollec

BHEIUHETO 3aLCIUICHAA (uempmnoﬁ 1IECTEPHI C CATS/IATOM)

> 450 + 1) \f fats

et Vol
e 11 Zy/Z, — MEPEIATOTHOE YMHUCTIO PaccuuTHBaeMol naph Konec; k,=1,1...1,2 —
)CTH HaTPY3KH MeXJAy CaTe/UINTaMM;

p7i]
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71 = T, — Bpamaomuit MOMEHT Ha Baly LeH P Hew; n,
— YwCIo 5 Wha — $ BeHUa Kaneca: yip, = 0,4 npy
Tmeprocn Konec H < 350 HB; yy, = 0,315 npu H < 50HRC;; wp, = 0,25 npu H> 50
HRC..

Illupuna b, ueHTpamsHoro Koneca &: by = wp,a,. [nprHy b, BeHIa catenimra
TIPIHEMAIOT Ha 2...4 MM Goblie SHaUeHUA b5, a WHPKHY b, eHTPaJbHON IIeCTepPHY
—b,= L5,

l'\'/[om'm sanewrensd m = 2a,/(%; + 2)-

I[MoayveHHES pacueToM MOMLY)Ib OKPYIIAKT AO GVDKaiiiero CTaHIapTHOTO 3Ha-
genus, a 3ATeM YIOUHSIOT MeXOCeR0e PACCTOSENS 8, = M7, + 25)/2.

PacueT Ha M3ru6 BHTIOMHSIOT 1O b A5 o 3yGYATHIX TIEp .
Ec/IY IpH CRIOBOM pacyeTe Nepe/iat 1o cxeme puc. 14.1, 6TIPUHATH pasHEIe MOTYIH
I nepefiad BHeUHero (Z,—g) ¥ BHYIP (Z—z) i, TO YCiIOBMEG

COOCHOCTH TaKOH mepeaail
(2 + Z)MafCosuy, = (2—gHm/COSus.
Orxyna
o My £ O8Oy = Ty Mg £ COSCLyg
g € My / COStyy + My / COSX5

3neck Mcno 3ybbeB 7, = €gr
Hnorza, ana YCIOBHA yA06HO OIHY NepeAaTy Th
KOco3y6oil. YCIIOBHE COOCHOCTH B STOM ClIy4ae

(2 ZIma/(COSP COSy,) = (Z—)Mis/COSOws-
W3 3roro ! TpeGy yroi B HakioHa 3y6a.
M P Tiepe; L i nio smobol cxeme,
@, = (Z;+ ZIMo050,/(2608PeoStys).
Jins Beex cXeM TUIAHeTaPHHIX TIepefatd, STo0H 3y6bs CaTeNHITOR He 3a1eBalH Apyr
3a ipyra, IPOM3BOLIT NPOBEPKY YAIOBHA COCEACTRA T GopMyne

a,sin(n/n,) > 0,5dy,

e d,; — JHMAMeTp BeplvH 3y6beB CaTe/LTTa.
Tloche BLTIONHEHAS PACIeTOB MPHUCTYIAIOT K COCTABIEHMIO 3CKH3HOTO NpOeKTa

peayxropa. Onip Ip TENbHHE BAJOB, P MEXIY [eTa~
NSIMM, PEAKIMM Onop ¥ THHBL M 1I
KaueHUs TPUIMMAIOT: I ONOp LeHT PajioB —

Jlerko#t cepui, HNA ONOP CATeUIMTOB — 1JAPHKOBbIEC MM POJIMKOBHE ceprdeckye
cpepHeii cepuu.

) )] F L) F
4 O f
é__v_l o[tNo 5 o
?Frr ?Frz ?fn ?5'2 5 bey
Pac. 143
m
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s pacyeTa NOXUIMITHNKOB KayeHid HaxofaT peakinm Fy u Fjy onop. OcHOBHLe

paciieTHbIC cxem-l TpeficTaBlIeHH Ha puc. 14.3.
i Balsl TepX  HATPyXCHH cunoit F, peiicTeyiommeit co
CTOPOHH! mennem, ¥ KOHConBbHol cinoii £, (ot Mydrei, peMe}u-loﬁ WM LSTTHO}
P ). F, 0T [0 . 7 (c. 102).
H: 174 PACCYNTHIBAIOT HA wmm Ppecype no
i el Ha onopy (Fy wm Fp).

‘Vumrsisas V10 BOSMOXHYIO b pacnp obuierg
MOMeHTa Tio TioTokaM, cwry F (H), nedi Ha Bal co 3y64aroro
3aLeIIeHN S, ONPEAeNsIoT N0 PopMynaM:

IS BXOEHOIO Bala (cxeMa puc. 14.3, )

F=0.2-10°T/d,,
rae 7; —Bpaiuatomuii MOMeHT Ha Baly, H M; d — AeuTeNbHEH AuaMeTp 3yOben

3y6yatoil MydTsl (cM. pric. 14.4), mM;
111 BHIXOHOTG Bajia {cxeMbl Ha puc. 14.3, 6, 6, a Takxe puc. 14.4 1 14.11, a)

F=0.1-10°7}/a,,
rae T, —MoMeHT Ha BbiXoHOM Bany (Bomne), Her; 7= Tjum; a, — MeXoceBoe

PAacCTOAHHE Mepeaat, MM.
H: HArpyXeHS! IiC " OB

Frmax 2 Fimaxs

e me — okpyxuan cuna, H: Fyw=2- 1%, Tiraanf ()
3nech Tlmx =T W3 JUHTCABHO, NbHBH)
BpalalONHH MOMEHT Ha i H-mM; d) — nemr i p
BeAYLIeH MeCTEpHH, MM.
"DKBHBATICHTHAA PATWATHHAS] CHIA JUISl PACIeTa TIOMIIMITHAKA TPA THIIOEOM Tiepe-
MEHHOM PeXHME HarpyXeHHA

F= KpFnax,

1ae Kz —koadduumeHT 3KkBUBaneHTHOCTH (CM. Th. 7, €. 108).
VIO TPY30HOXBEMHOCTD TOMIUMITHUKOB Ca-

pebyeMy
TeJUHMTOB BEMHCISIOT TIo (hopMyne

Co=P. HE o 2a®

@ a; 1057,
rae P.= VF,K; Ky — SKeHBaleHTHas pamianbHad Harpyaka, H, V= 1,2 (otHocuTebHo
il HArpy3Ku e KombUo); Llg — Tpebyemeli pecype
Tp H wn, = (n,,—-m,)nz,, — OTHOCHTE/BHAA YacTOTA
BpAILICHHs. B YHCHO 3yOheB i Z, —HCIO 3y0beB ca-

TelnuTa; g — KosdduimenT HanexuocTH (oM. pasgen 7.2); gy —KoahduumeRt
YCIOBHH BpUMEHEHAA (cM paszien 7.2: fjia IAPHKONONITHITHUKOB CepryecKHX
IBYXPAIHEIX @3 = 0,5...0,6, nna cepHYSCKHUX ABYXPAAHBIX
a3 =0,3...0,4); k=3 — nys MAapHKOBEIX ¥ k= 3,33 — qyis pOHKOBBIX HOAUAITHAROB.

14.3. KOHCYPYHPOBAHHE IUIAHETAPHBIX ITEPERAY

Ha puc. 14.4 KOHCTPYKHHA \PHOTO PEAYKTOP2, BHIIOMHEHHOTO
1o cxeme puc. 14.1, o. TIpyunar IeTaneit Horp
T K Har TOTOXKOB. [N KoMIICHCAITAH smx Tior-

4
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1

Puc. 14.5
p 0dno u3 Konec Deaqion CampyCHONGERUBaIOUIMER (11aea-
ougum).

B xonctpyximm mo puc. 14.4, ¢ ruapaolee 3BCHO — IEHTPATEHAA BeAYItad
B oM 3Ta MIECTEPH CAMOYCTAHABIMBACTCH TI0
catelmTaM. B oceBoM i )T € OIIHO CTOPOHK TOPHOM

wreips 1, a ¢ ipyroit ~ 3yGuazoit Mydrol 2c B Heii npy.
3. Neam i y i Mydrer 2 TS FIPOCTOTH

U3TOTOBNEHUA, PABHBIM HHaMeTPy d) LEHTpaIbHOM 1iectepry. Juametp MydTsl
d, = dy + 6m; 1mpyna sanermerus by, = (0,2...0,3)d); T011L1MHA HENOABYDKHOIO KOJNECca
$=2,2m+ 0,055, toe b, — 3y "0 BSHLA XHOTO Koneca b.

B 1ex cnysaax, Korpa Mydra 2 He BCTPAMBAeTCA B OTBEPCTHE BONMNA, BHELHIA
IMaMeTp ee yMeHbiatoT (puc. 14.4, 6).

Ha puic. 14.4 Befynnii GRICTPOROZHBLHA Ban Ha IapUKOBBIX IX

co 4! Hy

TIO CXeMe «BPACTAXKKY» (cM. pHc. 3.9). D10 pelieHMe KORCTPYKTHBHO Hanboliee pocToe,
Onnako 1 M JpyTHe: 3roro pana. HeKoToprie M3 HUX IIOKA3aHE!
Ha puc. 14.5, a — 2. W3 yenosus obecriedeHys: HeoOXOIMMOi! JKeCTKOCTH BAJa BO BCEX
BapHaHTaX M PacRONATAIOT O#H OT APYTOTO HA 5=(2,0..2,2)a.

Ecim na KoHIIe Balta BMECTO COEJMHUTENEHOM MydThI YCTAHORTEHH IITKHB PeMeH-
HO#l Tmep HAK nenHoi P
Bapanta No puc. 14.5, 2, B XOTOPOM mpaBRi TIO CXeMe MONUMOHMK Gonsuiedt
TPY3ONOTBEMHOCTH.

KoH11p Ba/loB EBMONHMOT 110 0G0MY M3 BApHaHTOB, TIPHBCACHHBIX Ha puc. 20.1
u20.2,

Beaynutii GbICTPOXONHENA Ball TONyYacT OT SNEKT Hepea
oL mygmy, Ha KOHUYECKMH WM
BRCTynalonmi KoHewl ana. [Tpn D-p pa 3y6uaTyio MydTy
i c i 2,y il Ha By 0 SHEKTPC

KaK MoKa3aHo Ha pHc. 14.6.
i yMeHEIIEHHA KOHNEHTPAUMH HATPY3KH HANO, YTOBBI CATEIUTHTH CaMOYCTa-
1o KHOMY HEH yKosiecy. JLd ST0ro MOXHO NPHMEHATh
225
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Puc. 14.6 Puc. 14.7

pamuaIEHbic chepHHiccKie LIAPUKOTOMIINTHIKYL. Tipu 6onbLICH panHabHON cune
BMECTO WAPHKOBBIX NPUMEHAIOT POTHKOBEIE cdepruecKue NOMUMITHAKN {pyc. 14.7).
Tomumsa 0601a caTesuuToB, Mv: 8= 2m + L

THXOXORHBI Ball PEAYKTOPA BEITIONHAIOT IRTHIM M3 BHICOKOTIPOTHONO SIyTyHa MapKH
BY50-2 s BU60-2 3a oaHo Henoe ¢ BomuioM (prc. 14.4) Wi npy eIUHUIHOM U
MeTKOCEPUITHOM TIPOMIBOJCTEE — M3 CTATH H COCIMHAIOT €0 C BONHIIOM c6apKol
(puc. 14.8, a), nocadxoii ¢ nemszon (pre. 14.8, 6), wnonounbty (pvic. 14.8, 6) nnu
et coedurenuer (puc. 14.8. 2).

a) 1}

|

8)

o

Boduna BEIOTHSIOT LENbHEIMHA AUMBIMY 13 CTATH WIH BEICOKONPOYHOTO YyTyHi,
KaK TOKA3aHO HA puc. 14.4, ceaprtimu 110 pyuc. 14.9 van cocmasubuis, CKPETIICHHBIMH
TuecTHIO BUHTaMK 1 Tpems wrndpravu (puc. 14.10).
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Puc. 14.10

B KoHCTpYKIMsX, ApuBeleHHbIX Ha puc. 14.4, 14.9 u 14.10, Bomiia yCTaHOBAEHE
B KOpITyCe Ha ABYX ONICPAX M OCH CaTEIUIHTOB BXOIAT B OTBEPCTHA B HBYX CTEHKAX
Bomia. B nocieHee BpeMA Bee Yallie BOHa KOHCTPYHPYIOT C OIHOMN CTeHKOH, B
KOTOpO#t OCH CaTe/UIMTOB pacrionararoT KonconsHo. Ha prc. 14.11 npusesena XoHeT-
DYKUiS IINaHETAPHOTO PEIYKTOPA € KOBCONBHBIMIE ocsMH careumTor. Ha puc. 14.11, 2
BXONIHON BAJ COSJMHEH € BaJlOM SNCKTPOABHMTATENd COSAMEMTENBHOM Mydroil, a Ha
puc. 14.11, 6 npuson, OT Baja 0 BJIEKT-
pozprratens. Bogmna BRTIOMEsMIOT Jallle BCEro TpeXpoxXkoBHMA (puc. 14.12).

VYno6Ho B 3T0M ClIydae LeH b Ha BATy
€ MCTIONB3OBAHMEM LIUMLIEBOTO WM 3y6YaToro coemineHds (puc. 14.13). Yrobu sta
LecTepHsa Moria CaMOYCTAHABIMBATLCA, IIOCAAKH 3BOJBBCHTHOrO LUIMLIEBOTO
COSMHEHH OJIXHEI GBITE ¢ GombLumM IO L{EHT HIIC (Tuma
HIl/ell).

L3
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Puc. 14.11
Koneco BHYTpeHHETO SHaYW ¥ BpAlLAIOIAH
MOMEHT M HOJDKHO GHITH NPOYHO CBA3AHO C KOPHycoM. JIii BOCTIPHATAA MOMEHTA
TIPHMEHAIOT:
— TpEK (puc. 144)xneem: BK-9, 7o = 20 MIa),

denondopmanenernasoro (BK-32-200, 1.5, = 30 MIIa) m apyrux. JlonyckaeMoe Ha-
TPAXEHHe CHBHTa MOXHO NPMHATE [tlom = %o/, The = 1,5...3 — koadduimenr
GesonacuocTi. [locaka B MecTe cONpsixeHus Kaneca ¢ KoprycoM @...H9/g9;

— LUTIOHOYHOE coeTHexMe (pHC. 14.6);

— hraHLEBOE KpeIUlcHHe BEHTaMU | 1madravm (puc. 14.11);

— Y TpexX [o KHX VUM KOHHIECKUX IITudToB
(prc. 14.14); 15 BHIXONA BO3NYXA TIPA Ha LH wrragrax
CHAMAIOT WIKICKY» (cea. A —A).

H: H P — KJIeeBoe

P IO TIPOEKT P! ¥ KpHILeK AaH B DL 17.

I 1o cxeme puc. 14.1, 6, ornyaercs oF

penada,
nepenayn o cxeme puc. 14.1, a IyMs ocobeHHBOCTIME:
— YCTPOKCTBOM j/isi Tiepefadd MOMEHTA OT BOJHIA GRICTPOXONHON CTYIieHH Ha
LIEHTPANEHYIO HIECTEPHIO THXOXOINHOH CTYIIeHH;
228




Prc. 14.13
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Puc. i4.16



Puc. 1407

— KOHCTpyKimeii Kopryca, B KOTOpoM HalIo pasMECTHTS Golblliee SHCHO JeTaTeH,
B TOM 9HC/Ie JIBa HETIONBIDKHEIX KOJIECa BHYTPEHHEro 3alielUICHpS.

Bce oCTanbHBIC SNEMEHTHI IUIAHETAPHOTO PEAYKTOpa, KaK, HApHMep, Beaynii
Ball, COSAUHMTEIbHEE My®DTE, CATEINUTHI, BOXWIA, KOHCTPYHPYIOT 110 TeM X& PeKo-
MeHIALHMAM, YTO ¥ SMEMEHTHI peIyKTopa Mo cxeMe puc. 14.1, a.

Tlepenayy MoMeHTa OT i K T H CTYTICH!
CIETYIOUMMY ciocobaMu:

— 3y6YATHIM BaJIoM I, Bh TIeH
THXOXOHOH crymerm (puc. 14.15);

— 3y6yaroil MydTolt J, COSMHAIONIEl BOIWIO CHICTPOXONHON B BEAYILYIO LIEHT-
PANBHYIO IECTCPHIO THXOXORHOM cTyner (puc. 14.16, g, 6);

— TUIABAIOILMM BONMIOM GRICTPOXONHOHN CTYTIEHH, C KOTOPHIM JKECTKO COSJIMHEHA
BeAylIad HeHTpaTkHAs LiecTepHA TUXOXOMHO# cTynenu (puc. 14.17).

B cepemure Kopnyca penyxropa Ip CTeHKY, B p

BOJUN HT H cTyneHeil.

Prc. 14.18
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IlaanerapHas mepenada no cxeMe puc. 14.1, ¢ oTM=asTes OF Iepefawi NO cXeMe
puc. 14.1, a TeM, 9TO CATEIIMTEL MMEIOT TIO fiBa 3y6UaThIX BeHIa. OniopaMyl caTelnkTa
CAyXaT [Ba YIONUNITHIKA, B CBA3H C 48M CaTelUIMTH He MOTYT CAMOYCTAHARNMBATLCSH
no Hna HaTPy3KH 110 ANAHe 3y6a
JUCHIE o OTes B0 NS C eI ) DEHIOT Bk € 609K0QBpAIHLIMKA 3YOBIMHI
(puc. 14.18), a xoneco c BHYTp

B M OT p }Je'raneﬁ n OH Tiep B KOpny
COS/IUHEHHE TUIABAIONETO KONECa 25 C APYTHMY ASTANIMH OCYIIECTRISIOT TIO GEHOMY
¥3 BapuanToB puc. 14.19, @ — 2. OcTanpHBIe 3MeMEHTH KOHCTPYKIIHM TIIAHeTapHON

Mcpeaiy BHINIONHAIOT IO TeM XKe KaK M [ Tiept TIO CXeMe
puc. 14.1, a.

B onop Ha puc. 14.20. HanGonee
MpOCTOE HCIOJHeHNe MPHBEACHO Ha puc. 14.20, a. BMecTO 1IapHKOBBIX paBATbHBIX
FIC MoryT GbiTh pajuaNbHEIe MBYXpanHEe cdepuyeckue

W PC u (puc. 14.20, 6, 6). B onopax carenTos

TPUMEHSIOT TAKXKe KOHMYECKHE POTHKONOMIMITHIKH, HO SHAMHTENEHO PEXe, TaK KAk
111 MX peryMpoBaHps TpeGyercs pastopka yana.
Ecnu npusesesHble Ha pyc. 14.20 NoAUMNHYKY He YIaeTcs BIHCATE B CATEIUIATH,
70 NPUMEHSAIOT TIOALMITHIKY Aromsyatie (puc. 14.21, @) wim ckonbxenns (puc. 14.21, 6).
B HEKOTOpPLIX IIAHETAPHBIX PEAYKTOPAX NMPHMEHSIIOT KOHCTPYKLMH CATC/UHTOB ¢

ppaiiatormMucs ocgMu. Ha puc. 14.22, a TpocToe
l'lpn yicnonHeHWM Tio puc. 14.22, 6 B RasectBe Onmop MOryr ObITh NPHMEHEHE
PpagnaibHble cd)epmecme Hn
17 0T TAKOKe T M € KOPOTKUMH LWIHHIPHTECKIMIT

pomukamu {puc. 14.22, 6). Ha puc. 14.22,  ipuBeficHa KOHCTPYKIMA € THAIKOH OCHIO.
Bo Bcex papuanTax puc. 14.22 T0YHOCTh OCEBOTO TONOXeHMH feTaleil ofec-
TIEYUBAIOT NOABOPOM WM NOXULTHGOBKOH KOMIIEHCATOPHEIX Konel] K
Yrobbl caTenmTe He OCH, X HA OCh C
HebombimM HararoM (pac. 14.23, 6), ylepXHuBAIOT YCTAHOBOYHBIM BUHTOM (pHc. 14.23, 6)
WM WEMHApAtecKuM LTigroM {prc. 14.23, ).




ITnapa 15
BOJHOBBIE IIEPEJAYH

15.1. OCHOBHBIE CXEMBI IEPEIAY

OCHOEHOE TPUMEHEHHE MMEIOT 3yG3aThie
TeHapaTopaMy BOJH M INUIMHAPHYIECKAMH KonecaMH {6]. B BoJlHoBoﬁ MEXaHIYECKOH
Tiepeaade peobpaszopaHye 0T, THC. BOJHO-
BOro Aeh)opMHPOBAHHA ONHOTO U3 3BEHBCB MEXaHH3MA.

Tepenada COCTONT K3 TPeX KMHEMATHYECKHX 3peHbeB (puc. 15.1): ru6Koro Koneca
€, XecTKoro Koneca b w rereparopa Bons h. Tubkoe koreco g BLTIONHSHOT B BUjle
LHIMHAPA, Ha KONbLEBOM V1 KOTOPOTO Hap 3y6bst. TnbKuit
TOHKOCTCHHHIN IM/MHAD BHTIONHAET POb YIPYTOf CBI3N MeXAy RethopMupyeMbiM
KONBIEBEIM YTOMNEHHEM M XECTKHM 3NIEMEHTOM IIEpeAail, KOTOPEIM MOXET [35¢/9
BBIXOTHOH Ban (prc. 15.1, @) mim xopiyc (puc 15.1, 6, 8). XKecmroe Koseco b —
obbriHOe 3yGuaToe Kodeco ¢ BHYTp I' h sosn degp
TIpeAcTaBngeT cobol Boamo (i € gByMs 1) B rubkoe
xoneco. ITpu atoM hbkoe Koneco, Aedopmupyack B dopme ammmca, obpasyer no
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GONBILIOH OCH IBe 30HBI 3arieruienns (puc. 15.1, 6). l"eHepamp B GONBIIMHCTBE CIy4aen
SBNAETCS BOAYIIMM SIEMOHTOM [ICp A BAIOM.
YEHEPaTopa ¢ YIHOBOH CKop 0 O THEKOTO Kolleca ¢ YIoBol
CKOPOCTBIO @, (pHc. 15.1, 4) WM XKecTKoro Koneca © oy (puc. 15.1, 6, 6).

1Te omBouerue U BOHOBOY Ticpenads NpH:

— HENONBIXHOM XecTKoM Konece b (puc. 15. 1 a) meoe Kolleco BpalllaeTcs B

ofipaTHOM
u=-5/(% - 29;
— HENONBIXHOM IHOKOM Konece g (puc. 15.1, 6, 6) xKecTkoe Koleco BpalllaeTca
. 5
4=2/(z - 7).
B X Zg ¥ Zp 3y6Len ratkoro
¥ JKECTROIO KOTIee.
Hapuc. 15.1, 6 cxeMa 73 nepenalm C ee NOMOLIBIO
BAAIOT Hepenavy U3 TepMeT 6e3

NpAMeHEeHHA DONBIDKHEX YIVIOTHeHHH. TH6Koe Koneco g Bbmnm-leﬂo B BYlie TAYXOro
cTakaH2 ¢ (IAHIIEM, KOTOPEIM KOJIeco SaKPeILIiOT Ha CICHKE, pasiie/stiomeit IpocT-
parcTBa An B. 3yGuaTiii BeHen rubKoro Koeca FACTH

15.2. BBIBOP IMMAPAMETPOB 3AUEINEHHA

TIpodwm 3y6ses. B BOMHOBHIX TNIPOKO 0T 3BONTb-
BCHTHHIE 3y0B4, XapaKTepU3YIOUIMECA HIBSCTHEIMH TEXHONOTHIECKUME JOCTOMHCT-
BaMH, BOSMOXHOCTEIO MICTIO/NL30BaHHS CYIIECTBYIOLIETO UHCTPYMEHTA, CIIOCOOHOCTHIO
ofecreynTs 10N HarpPysKoil AOCTATOMHO BHCOKYX MHOTONIAPHOCTE 3atietiierus. Jina
Hape3aHKsl IBONBBEHTHLIX 3yObeB Yallie BCeTo MPHMMEHTIOT MHCTDYMEHT € YINIOM
ucxomHoro KoHTypa 20° (F'OCT 13755—81).

3ameyeHo, YTo HallpsAxXeHns B ofoge ruGKoro 3y69aToro Kofieca yMEHBIIAITCA ©
JIO pasMepaB, 6MBSKVX WK GONBINIX TOMIMHEL
3y61>en SBONBBEHTHBIC 3y6m € MUPOKOil BNATHHOI MOXHO Hape3aTh HHCTPYMEHTOM
c ymcmmel-moﬁ BLICOTOM TONOBKH 3y6a. JTpodhib SBONEBEHTHEIX 3YGEEE C LIMPOKOF
BOATHHOMN IPHHAT KaK OCHOBHOM JUIA OTeqecT HOTO psiia
PeyKTOpOB ObLierc HasHAYeHA.

Dopmy nedopmuposasns rabkoro Koieca onp
Jpyma posngamu (puc. 15.2, ¢), werpexposmEorsii (puc. 15.2, 6), packossil (pnc
15.2, 6). JhoGas n3 hopM MOXKET GBI TIoNy K
cenepamop nyuuie Opysux cpopmy degh u
RGIAEMCA HPEONORMUITE IHbIM.

Pasmep W; HavanbHoro AedopMupoBaHis THOKOTo Koneca SRRSETCA MCXOMHLIM
TIpH pacyeTe MApaMeTpoB 3alleTUISHN M TeoMeTpHH YeHepatopa [6].

TeoMeTpEYECKHE NapaMerps! 3y09aTHX BEHICH FAGKONO B XKecTRoro Konec. OfHHM

M3 OCHOBHBIX FEOMETP MIX TAPaMeTPOB BOTHOBOMH BHYTpeHHMI
Anavetp d rubkoro Kojeca, NPUOTIKeHHOE KOTOporo no
po Tabkoro Benna,

=105 N7/ (0,160, W/ (K5 [S]p) ,

Flie 7' — BpamarolIyil MOMEHT Ha TUXOXOIHOM Bany, H -M; oy — npenes BrHOCTH~
BOCTH MaTepyalia cTaibHoro TREKoro kojeca, MIla; Ko = 1,5+ 0,0015 u — abdex-
THBHRL Kosbd T KOHLIHTPALVH i; 4 — HOS OT
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[Slr =1,6...1,7 —kospdunueHT Gesonac-
HocTH, GONblIMe 3HAYEHUS — NI BepoAT-
9 %.

HAWEHHHG1 JUAMETp COTNACYIOT C HApYXHbIM
ImaMeTpoM D THEKOTO IONIIMITHAKA (CM. HikKe

Fabn. 15.1).
Haxonar umprny b, = (0,15...0,2)d 3y6ua-
Puc. 152 TOTO BeHIA M TONMIMHY 3 THOKOTO KoZieca:

8 =10%65+2,5NdD) d.

OripeesioT AuaMeTp OKPYXHOCTY BiaiuH dy, = d + 2.5;. Yuursisas, 4ro AuaMeTp
dy, 6IM3OK feNUTENBHOMY JHaMeTPy mﬁxoro xoneca d, = dy,, HAX0AAT MOLYID.

m=dy/z,. I TENEHO = 2u s nep: 1o puc. 15.1, an
%, = 2u—2 fyiA nepexad o puc. 15.1, 6, 6.

MOy co

moaldipar... 025 030 040 050 060 08 100

Zupin.. 028 035 045 055 070 090

Jlanee yToqHSIOT YMCA 3y6LEB Z,, 25 H nonﬁnpm(rr CMEINEHN S MCXOAHOTO KOHTYD4,

ob IMe TONyJYeHe dy [6]. B JMAMETPhL

Konec: THOKOTo d, = mz, B XecTKoro d; = mz,, Haxondr HapyxHbii muameTp rH6Koro

xoneca dy = dp e 2hy, The hy— BHICOTa 3y0beB THOKOrO RoMeca. [lpu | HapesaHHM Ha

ratroM xonece 3}6&5 c y:mou BramuHO# b, = (1,5...2,0)m; © mmpokoii BratuHO —

b= (1,35..1,55)m.
arem

0T O TUOKOTO Koneca (CM. HIDKE) M B COOT-
BETCTBHU C i chopmoit e TIPOBEPOYHEAIA PacteT,
3ATIAC CONPC YCTANOCTH.

15.3. KOHCTPYUPOBAHWME I'MBKHX M XKECTKAX KOJIEC

1 /I THOROTO B Koxec. Tubxue Koneca BOTHOBHIX Tiepefiad M3T0-
TOBJSIOT M3 JISTUPOBAHHBIX cTaedi. TepMudeckoil 06paboTke — YIyulIeHIIO — Mo~
Bepra.!(yr saromm(y B BUze TocToM TpybH (TRepaocTs 30—37 HRC,). MexaHnuecKyio

TIOCTE TEP K. 3yGyaThii BeHell PEKOMCHIYIOT TOl-
Beprarb ynpoqneﬂ‘mo Hakaeny, BKmoYas 3y6BeB, MM
5 mANCERORaEpYHeennbix THOKUX Kollec (PN MANBIX &) TPUMEHSIOT CTalH
TIOBBILCGHHON BASKOcTH Mapok 38X2MIOA (1. o— yayullieHMe ¥ a30THPOBaHME,
TBepAocTh cepauesrHs! 32...37 HRC,, oy = 480...550 MITa); 40XH2MA (ynyzucHue,
32..39 HRC,, c_; = 480...550 MITa), KoTopEIe MeHee YYBCTBHTC/IBHE] K KOHLICHTPAlMH
Hanpsmxesuit. Cpefe- M NerKoHarPyXeHHEIe THEKHe KONECa Falle BCErO T OTORIIAIOT
H3 CTUM Map!cu JOXFCA (ynysuerme, 32...37 HRC,, o3 =420..450 MIla; nph
HaKJene Wiy A30THp: o1 =480...500 Ml'Ia)
Ma'l‘epﬂa.'lbl DN CBapHBIX TMOKMX Kolec MODKHE! Xopomo ceapmsarhed. Ilpen-
TIOYTHTEILEE! cTand Mapok 30XICA, 12X18H10T (18...22 HRC,, oy =280 Ml'la)
Kecmiue xoneca BOTHOBHIX TEPefiat XapaKkTepu3yeT MCHEE BRICOKOS HATIDSKeHHOE
Hx usr 13 0b) KOHCT craneii mapok 45, 40X,
30XT'CA ¢ TBeprocTsio Ha 20...30 HB Huxe TeprocTH IHOKOre xoneca Boamoxmo
BHINONHEHHe XECTKOTO KOJeca M3 IyTyHa Mapku BY60-1,5.
KorcTpysusn mbrrx kosee, Ha pric. 15.3 noxasanst Hauﬁonee PACTIPOCTPAHEHHHE
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KD}MWIGW THOKHUX RoNec BONHOBRIX Tlepeiat: Ha pKc. 15.3, 4 —c rubxim gHoM g
K Baly; Ha puc. 15.3, 6, ¢—c nummenmy
npncoemmeHMeM X Bany. [Lmue: MoryT GHITH Hape3aHEI Ha HAPYXHOH (pHe. 15.3, 6)
WM Ha BHYTpeHHel nonep)u-locm uumeHppa (puc. 15.3, 6). Hlmmesoe coeamHermes
CHIDKACT XKECTKOCTh oceBOi XTH Ha~
YIDOKEHHA B HOM.

Tlpy orcyTcTBHM IHEKOro JIHa M JKeCTKOM cOe[MHeHMH LIWIMHApa ¢ BaloM (phe.
15.3, 2) HanpAxeHHs B LEUTHHApE 3HAYMTENLHO BOIPACTAKIT, YBEJHYMBACTCH €ro
M3THEHAA KECTKOCTb M CB3aHHAA C Hell Harpyska Ha reHeparop. [IpuMeHsTs Takyio
KOHCTPYKIHIO He CIeyeT.

B mcniomennn mbkoro Koleca mo prc. 15.3, ¢ oceBylo nMoaammsocts oficc-
TeYMBAIOT TOHKUM AHOM B MECTe HEPEXONa LMMMBApA K Bany. [IpuMeHsior ceapue
€ THOKIM JTHOM: CTHIKOBEIM LIBoM (pHc. 15.3, ), ¢
o160pTOBKOH KpoMoK (puc. 15.3, e). BoaMOXHO Takxe CBADHOE COSTUMeHHe THOKoro
FHa ¢ BaloM TIo pasmepy He Gonee d) (pHc. 15.3, ac); Ha rubKoM [He BHINOTHAIOT
©OTGOPTOBKY TIC MUAMETPY BAJA.

Ecin gHo uMeeT ¢ilaHell, TO COGAMHEHHE ¢ BAalOM MOXET OBITh GOMTOBLIM
(puc. 15.3, a), iITHGTORBDM, MUTHLEBHM, IHTIOHOYHEM IV COSAMHEHNEM C HATATOM.
‘lame BCero il COH KOTOpOoe T HMETh
CpaBHUTENLHO HeGombilol paiMep Ss (puc. 15.3, 3)

Tosicok ; (prc. 15.3, 4) BEMOMHMOT A1 yMeHblUEHHS KOHUEHTPALUMA HAps-
XKermit Ha Kpasx 3yGuaroro Besna. C 370 Je Le/bio BHIIOMHAIOT GOMBLMX PAIHYCOR
Ry rantens o1 3y64aToro BeHIa K LMHADY. OTBepcTHs d) YBEIMHBAT NOAATIMECCT:
THOKOrO IHa M O 0T 1MPK. CMa304HOTO Yucno
Pa3Mepbl OTBEPCTHH Bowo)lﬂ-xo o Tpu QIHAKO,
JIOCTATOYHON TIPOYHOCTH H YCTONMMBOCTH MUK

Pasee pacuetoM GRUM oTipefienerhl 4, dy, d » &, 11.81. JlpyTHe pasMepel, yKasaHHEe

Ha 2

Ha pHc. 15.3, MoxHo b 11O poBep
(0 7...0, 8)d =28
aQ & (0 3..0,5)b,;
By = 38;
5 Ry Rz ~ 25
5y=1,258
Hcnonxenne ruxoro Koneca nio puc. 153, 6 Bonece P no

H TIp K BTy Hlki KOp

HcnonHeHye ¢ rnbkumM oM (puc. 15.3, @) nenecoobpasHo NPRMEHITb B KPYITHO-
CCpHItHOM IPOMSBOJCTBE, KOTJA METAIUIMHECKYIO 3aTOTOBKY MOXHO HONYYMTH LITaM-
TIOBKO# WM packaTkoil. Eciu npyveHeHre MeTONIOB IIACTHYSCKOTO e opMHUPOBaHHA

TO 1w (puc. 15.3, 9, €). B eauHrgHOM
IIPOM3BOJICTBE 3aTOTOBKY IHMOKOTO Koneca mo puc. 15.3, 4 MOXHO LONYUMTE
BB OmiaKo Hec YURTHIBATE, YTO PH ITOM CHYTKACTCA TIPOYHOCTD.

Tnbroe Koneco TepMeTHYHOI Nepeladil BREIONHAIT B BUIE 3AKPHTOro LWIMHADA
(puc. 15.1, 6), uyr0 3HAMHTETEHO YBSHYUBALT €10 KECTKOCTD. Ipn s10M Bo3pacTaior
yp B ¥ HaIpy?Ka Ha YeHepatop. JUIg MX yMcHBIICHHS

BJIAHY Tfepexox: a K CTEHKE KOHWHECKHM
n 32KaHIMBAIOT TOHKOH Auadparmoii. Juametp rubxoro Koneca d, M napaMe’rpH
3alEeIUICHUA pACCYHTRIBAKOT TaK XKe, KaK M 1A OBBIYHON BOMHOBOHK Tiepeja"
yine pasMepbl nprHuMaloT (puc. 15.1, 6): 21=(2...1,6)d; D, ~ (l 28.. 1 ,35)d;
6= 1°30"; 8 = (0,005...0,007)d; 5= 1,453; .SL= 1,65,
KoncTpyknun mecTEmx Eonec. JKecTkpe Kofeca BONHOBEIX Iepefiad IONOGHRI
238




KOJIECAM € BHYIPEHHWMH SVOBSMH
OOBINHBIX (C HETIONBIKHEIMY OCAMHU) M
IIaHeTapHAHIX Nepefay (puc. 14.4; 14.6;
14.11; 14.14).

Kecroe koneco [ (pue. 15.4, a)

) B KOpTIyc 2,

MOMEHT EOCTIPHHHMAET TIOCAIKA ¢ Ha-
TATOM M Tpu —¥eThipe unwpra 3. B
KOHCTPYKLMH 1o puc. 15.4, 6 Xectkoe
xoneco I muMeeT ¢laHel M LeHT-
PHPYIOLIME TIOACKY Y15 YCTAHOBKU KO- Puc. 154
nicca BKOPITYC 2M KPBIIKY 4Ha KOXeco.
Koncrpykuma koneca nio puc. 15.4, g
Tpolle, HO MOHTaX M JIEMOHTAX JKECTKOIC Kojeca MeHee yﬂOﬁHb!. KO}M'PYKIW o
puc. 15.4, 6 of Gorpyo KoJeca.

Lilupuny b; 3yG9aToro BeHlia ¥ JXeCTKOro Kojieca BEIIONHAIOT Ha 2...4 Mv Gombite,
qeM y rHOKOro. S10 MO3BOMIsSET CHUZUTE TpeGoBaki K TOTHOCTH PAcTIoNOXeHUS KONee
B OCEBOM HanpaBjieHuH. TOMIMHY XecTKOro Kolieca NPAEAMAIOT pakHol § ~ 0,085d,

HPOBEPKO# Bbl YCIAOBHS: Oe paInalbHOE Mepe-
Mel.uelme TO1 HATPY3KOH OT CiX B He JIOIKHO b (0 05...0,02)4,,
e by —raybuna saxoga 3y6ees. [l 3BOABBEHTHBIX 3y6LeB C y3KoM BNAMHHOM
by =(1.3...1,6)m, wwis aybeer ¢ LMpoxoil BRagyHol by = m.

15.4. KOHCTPYHPOBAHME I'EHEPATOPOB BOJIH

PojnkoBbE TenepaTopst NPOCTE KOHCTPYKTMBHO M B MIOTORISHMH, HO MMEIOT
cBoBofiHEE ydacTkM ruokoro kodeca (puc. 15.2, g, ), 910 He MOJIBOIACT CTPOTO
COXPAHATH 3amanHyio dopMy AedopMUpoBaHys NOX HATPY3Kol. B enny HeGombumx
pa3sMepoB OTIOP POTHKOB HMEIOT OTP: pecype. Ilostomy Takve
T OPBL B

KoHCTpyKIMS HeTHIPeXpOTMKOBOro mHepa’mpa Tipuseniena Ha puc. 15.5. Yrobur
THOKOe KONIeCO He PACKATHBATOCH PONHKAMH, 10 €ro BHYTPEHHEMY JHaMeTpy yoeTa-
HaRIMBAIOT NOAKNATHOE KOMBIO 2 K3 TOTO e MaTepHaia, 970 ¥ PoHKH, Halpumep,
w3 eranm 1IX15 (50..58 HRC,). TlonknamHoe KombLo, KPOMe FOI0, YRETMIMBACT
2KECTKOCTb CHCTeME THOKOE Kojeco —=KONbUO ¥ TeM CaMbIM YMCHRBILIACT HCKaXCHHE
$opmb1 fedopMUpPOBAHHNS TIO HATPY3KOK. ToMILMHY Konbla IpUHPMAlT A, =~ 1,58
B kayecTse pojHKa UCTIONB3VIOT DOMNMITHAK KAYeHHH, Ha KOTOPhili HANPECCOBRIBAIOT
Konblo I ¢ Soprlmm Bopm TIpemHasHaueHH IS YACPXAHUA MOAKNATHOrO KOMkila 2
OT OCEBBIX. Koisla 7 PaBHOM fy.

HuameTp HeHTPOB POITHKOB

dy=d+ 2P~

17ie d — BHYTPEHHMI JIMAMETP IOAKIATHOO KOMbLa; W — paanbroe nepeMenieHue
AedbopMAPOBAHHOTO THEKOTO xonem B TOMKe KOHTaKTa ¢ poankoy; D, < 0,33d.
Cxel Heparopa fia pic. 15.2, 6,
BapHAHTE] KORCTPYKIMA — Ha pnc 15.6. Tubroe Koneco, fedopMEpyeMoe PeHepaTo-
POM, PACTIONOKEHO IT0 OKPYXHOCTAM, )mcKnB Hanyre 2Zy{pnc. 15.2, g), aro cnocobeTyeT
opMbI e Pamiychl R iuckos
¥ 9KCLIEHTPHCHTET enonﬁupamranm, 'noﬁmyro.n v mocTuran 20—40° pH 3aaHHOM
pasmepe nedopMupoBatma B, O6srHo ef W, = 3...3,6, I MeHbLUIAe SHASCHAS A1
6OJIBLINX ¥ ¥ MATBIX ¥
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Prc. 156
Kaxgsiii u3 mekoB 2resepatopa (puc. 15.6, ) HAa JIBYX
910 JWICKH OT 3¢ A pachioNiaraloT Ha HITMHI-
PUYECKAX SKCLICHTPHYIHO PACTIONOXESHHBIX 1eikax Bana. DKCUCHTDHYHbIC IHeiiKka I #
HeTIC Ha BaIy WA Ha BaJl B BuZe BTynoK. O6e

BTYNKH 05pabaTbIBaIOT KaX OIHY AeTalb € 3KCUEHTPHCHTETOM € U IITICHOHEIM [1830M,
3aTeM ee Pa3pe3aloT M IpH Locatke Ha Ball OIHY M3 YacTell paspopadmBaior Ha 180°
Tlpyn 510M TOYHOCTE PACTIONOXEHNS SKCIICHTPAKOB ONpeeide1cs TOILKO TOYHOCTBI0
PACTIONOXEHUA LITIOHOK Ha Baiy. ITOBRICHT TOUHOCT, PACTIONOXEHMA IKCIIGHTPUKOB
MOXHO C 9eTHEIM JACJIOM LLTHIICE.
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Cenapamop
3

Puc. 157 Puc. 158

TaK ¥e Kak M B pOIMKOBOM TeHepaTope, B Le/LIX IIPeIOXpaHeHya THOKOro Koeca
OT PacKaTBIBAHHS! YCTAHABIMBAIOT TIOAKIANHOS Kobilo 1. 3aKpervieHHe NONKIATHOIO
KOZbLI2 OT OCEBOr0 CMELICHUA B AUCKOBOM TeHEpaTope 3aTpyfiHeHo. B KOHCTpyKiwm
1o pic. 15.6, a xombio yuepxuraet Gopt, BXoAALMI B 11a3 rubKoro koneca. Bricora

Gopra orpa; JIONI; ynpyroii pedo PaCTKeHUS
TUBKOTO Koleca HpPH YCTAHOBKE NONK/iaJHOTO KQJH)I.(S (T ©. He NPeBHILUACT ReCATHIX
Jonei My pa), IO HE T xonsya. Kpome toro,

TIa3 KaK KOHIIEHTpaTop Harlpmem CHHXACT ]'lp()‘IBOCTb THBKOTO Koneca. MBTEPHBJI
NOAKIARHOTo Kompia — ctans [HX15 (50...58 HRC,). Martepyan JCKOB — KOHCT-
PYKIMOHHAS crans 45, 40X ¢ paboueit et 1o 48...50 HRC,.
CMC].L!SHHOS FIO OCH Baja JOJOXeHWe HUCKOB CO3aeT HeOJWHAKOBLIE YCIOBHA
nedopMupopatia TEEKOro Kofeca B ABYX 30HAX M HEYPABHOBELICHHYI0 HArpy3Ky
reHepatopa. [ns cHipkeHUs 3T0To adibekTa YMEHBIIAIOT TOMIMHY JMCKOB b ~0,1K.
B 3HauuTenbHON b B OCCBOH IUIOCKOCTH MOXHO
YMEHBLIITD, PUMEHSA xonchyxcl.um reHepaTopa Ho puc. 15.6, 6, B Koropoit omiH
)IBOM'HOH JAHCK pacnonoXeH CHMMETPUYHO OTHOCHTCNEHO APYTOrO OIWHAPHOTO. Tle-
PEKOC JTIHCKOB YCTPaHAKIOT KX B3aUMHEIM NpRIETaHHeM 110 TOpLaM, 9T0 IO3BOJLAET

KAKBI JIUCK TOMHKO HA OIIHOMTIC B no puc. 15.6,
6 HeobXonMMa BHCOKAs TOYHOCTh OCEBBIX COOTBETCT
AeTaneil, Nons JONyCKOB P 0T W3 pacyeta i LIEIH ¢ y4eToM
OCEBBIX 3a30POB B TIC nc 0
rerepatopa paboTajor ¢ Gombilol Harpyskoil. IlosroMy mnamerp NODUIMITHHKOB
criefiyeT BHORpaTh no CTY GONBIIM B pa JTICKa.

Kynauxossie rereparopsl. KynaukoBbii reHepaTop COCTOMT M3 KyAauKa 2 H Harnpec-
COBAHHOTO HA HETO CNCHMATBHOTO THOKOro NONUIITHEKA KadeHus I (puc. 15.7),
0 nede xonenl. Kymaukogri reseparop ayuire

npymx coxpcu-me‘r dopmMy BedbopMIpoBaHKs FHGKOTO KoNeca Mo Ha.rpyskon. B nemsx
BBIDABHHBAHKS HATPY3KW MO JUTMHE 3Y6LEB M YMEHBIICHHS OCEBOH CHIBI Ha TMBKHMi

T y 3yE9aTOro BeHLla MM 61MXe K
3amEHeMY TOpLL.
opMy KyladKa THOI IIpRHATOH (opMe Aedo]

THOXOTo KoNeca, NPH 3T0M Hayali-HeH pamayc Kynauka r= 0,5d (pHc. 15.2), roe d —
BHYTpeHHUI AuaMeTp NofumuHuKa (puc. 15.8).
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Tubxuti nomumark (pic. 15.8, 1) omnriaer o1 06EITHOrO MeHbLIAS TOMLMRA
KONell M KOHCTPYKIMA cenapatopa, CenapaTop MITOTABIWBANT M3 Mateprana ¢
OTHOCHTGILHO MANEM MONYNEM yupyroctw (rpybuatoro fexcromuta Mapku LI,
<errnona Mapku IT) ¢ U- oﬁpa:moﬁ Gopmoit rHesna (puc. 15.8, 6, s) Tlon Harpyaxoﬁ
BCACACTBHE NPOTHGa TepH oceBoi CHITEI HAXATHS
CenapaTop BEDKUMAET M3 Ero
NPYKPEIUICHHBIM K TOPLY KyJIadyKa reHeparopa {puc. 15.9). Tpenne cenepatopa oﬁ
YTIOpHOE KOMbLO yBenwausaet noTepd. [loteph MeHbine Tpn camosanupasolniedics
KOHCTPYKHMM cerapatopa (puc. 15.8, 2).

OcHoptble TapaMeTphl IHOKHX TIOAUIMITHIKOB (puc. 15.8):

— TONIWHA KONe1 a =~ ay = (0,020...0,023) D;
— ray6iHa XKenoboB Komen Ii= 5 ~{0,05..0,06)d,;
— BHY i MamMeTp dm= d+2a;+ 0,0ZD+ 0,05d;
— TO/IIMHA CenapaTopa = (0,055...0, 060)
— HIMPUHA CEHapaTopa be,,, 1,2...1,3)
HpPKHA Fada ceflaparopa (1 01——1 03)4m
15.1 no FOCT 23179—78
THbKue A
Ta6nmua 151
Oboona- Pasepsi b b
EETS D Pl B r A
HomIHMIRa
806 4Zopu | 30000 | 7 05 3,969
808 SZops | 4000 | B 05 3,969
809 629,03 450012 9 0.5 5,995
811 72o013 55.0015 il 0,5 7,144
812 800013 | 60.005 13 05 7,044
815 100005 | 75018 15 1,0 9,128
818 120505 | 9000 18 1,0 11,113
822 1509018 1109020 24 1,0 14,288
824 160005 | 120000 | 24 1,0 14,288
830 200.0,030 150.g,025 30 1,0 19,050
836 2400050 | 1800ms | 35 1,5 22225
844 300,035 000 | 45 25 28,575
548 32000 | 290000 | 48 25 28,575
860 400000 | 300005 | 60 25 36,513
862 4200005 | 310005 | 60 25 36,513
872 4800005 | 360004 | 72 35 44,450

Hpumevanan. 1. Ducno waphkos g = 21—23, 2, r—paxep dacki.

Tk NOIIIANHIK BHYTPeHHAM ApametpoM d (Tabn 15.1) ycraHaBmiBaloT Ba
KyJTa40K, IMAMeTpaThHEEe XOTOpOro T ¢ IONeM J6 (D
HapyxHoe Komblio THOKOTO NOMIMIHMKA Do pasMepy 0 (1a6n. 15.1) conpsaraior ©
BHymeHHwM JBMaMeTpoM THOKOro Kojleca, BEITIONHEHHOTO ¢ TIONeM JIOTycKa

© sanom. 17, TIIyX0€ M TIOIBAKHOE coemmerme

reﬂepa'ropa c BuioM. B Kyna4KoOBOM IeHepatope NpH 24YXoM COCOMHEHMU Kyﬂa‘lo’(
Ha Bal Ol P Iy 0 MOMEHTa NpA

3TOM OCYIUECTRAAIOT LUMOHOYHBIM WU HIA c
HAaTATOM. l"nyxoe COCIHHEHHE MOXHO Tb NIPH TIONMHOH OCH XecT-
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KOTO KoJleca ¥ oceit BpallleHus TeHepaTopa U THEKoro
KoTieca, ITO MOXET GbITh IOCTUTHYTO TONBKO TIPH OUCHE
BHICOKMX TpeDOBAHMSAX K TOYHOCTH M3TOTORIGHHS.
OTKIOHEHHE OT COOCHOCTH 3BCHBCE INEpeayM

p T K pactip Ha-
TPY3KH TIO 30HAaM 3JaLCTICHNA, HAPYLICHUIO CHIIOBOTO
P #, KaK: 3 OTOBEY-
HOCTH H AaXe MOJOMKe Bana

4 KC OTK oT
KMHEMATHHECKHX

COEIMHCHME T'¢HECPATOPA C BalioM. Ero BHIIOAHTOT ©
FOMOIILIO  YIDYIHX 3M€MEHTOB MIH  JKECTKMUX HBED
mapHupoB. B koHctpykimm (puc. 15.9, 4) ynpyiuii sieMeHT BRIIONHEH B Buie
pe3MHOBOM 1IAlibH 2, i K KuM AvckaM [ m 3,
KOTOpHIE 3aTeM COSMMHSIOT C KYIA4KOM M BatoM. PesiHoBRIT a/leMeHT o puc. 15.9,
6 obaanacT I H SCTHIO TIPH YITIOBRIX . HepocTtaTkoM 9THX
COE}I“BGH'HI‘/‘K ABNACTCH CHIDKCHHE MPOYHOCTH PEe3HHbE C TeUEHUEeM BPEMEHH.

B xoHcTpyxumy nio puc. 15.10, a xectxiil DiapHup nofiobeH 3ybyaroit Mydre: Bax
1w xynauok 5 reHepaTopa MMeIOT BeHIEl 2 M 4 ¢ HapyxXHbMuU 3ybbavu. 1llaii6a 6 u
TpYKHHHOE KOMBLO 7 OTPaHHIHBAIOT IIePeMEILiCHAS BTYIKN B OCCBOM HaNpaRTeHHH.

B peaykropax obniero

PAcTIC T

€ Kp

patopa ¢ BanoM (puc. 15.10, 6). Yepes san
1 v BTYAKY Z IPOXoIuT naner] 3, 182 NAbLa 4 IPOXOIAT Yepes BIYIKY 2 H KyIaqoK 5.
Tanbupf YCTAHORIEHH B OTBEpCTAAX € 3a30paMu. Ot nianen F
BHYTPEHHIs1 IOBEPXHOCTD KYN2yKa 5, MAbibl 4 — NPYXMHHOS KOMBIO 6 1 HApYXHAs%
TIOBEPXHOCTD BaNa.

Bce npuBeeHHbie Ha puc. 15.9, 15.10 DY JOTYCKAIT n
YIIIOBble NEPEMEHICHIS KyNauKa,

st )

yHobeH K 7y Tipu
JACKOBOM TeHeparope e TeHepaTopa ¢ BaloM B
TAKUX KOHCTPYKLIMAX 3BEHBEB TCA BBHIMOTHATL 34 CYET

TIOIBMXHOTO COEIMHEHHA KECTKOTO KoJeca ¢ KOPIyCOM WK BaJlOM, STO NOAYyYaeTcd
CIOXHee Y JOpoxe.

Pue. 15.10
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15.5. TEIUIOBOWM PEXMM M CMA3BIBAHWE BOJIHOBOH
NEPEAAYHM

Tennosoit pexuM BOTHOBOH NEpeaun PACCIATHIBAIOT TIO U3BECTHLIM 3aBUCHMOC-
TAM (CM., HATIPYMEP, TEILIOBOH PacHeT HePBAYHONO peflykTopa — pasnen 2.2 wim [12]),
JonyckaeMas TeMmepaTypa Macia JIS PeNYKTOPoB O6LLIEIPOMBILIEHHOTo
nipumeHenys [£] = 70...80° C. KoagduinieHT TelooTnaun NPHHAMAIOT: [iA 3aKPHITEX
HeGOoIBUNMX TIOMELEHH MPY OTCYTCTBUM BeHTWIAUUK K= 8...12, U4 TIOMEIIeHMH ¢
WHTeHCHBHOM BeHTUNANuel K= 14...18, npn o6ayse Kognyca BEHTHNATOPOM

K=21...30 Br/(v*.°C). Ipu ycTanorke
BeHTUAATOPA Ha GHICTPOXONHOM Bany
penykropa u 1 < 1000 vum ! mpurvMaier
HIDKHME, aTIpy 712 2800nuH ! — BepXeve
3HayeHus K.

s pexykTopos ofiiero HasHAYEeHUs
PEKOMEHAYIOT JXHAKOE MHHEpPAlbHOe
Macino mapok U-T-A-68, U-T-I1-68 un
v HN-T-I-100 (cm. 1263 11.3).

macna B cnyyae HeobXOIMMOCTH DPAMEHSIOT
TUIACTHYHBIH CMa30qHbI MaTephal. CMa-
3BIBAIOT TIOFLIMITHUKY FCHepaTopa M 3a-
ueHAeHHe NpH cBopKe PeAyKTOpa K
TlepHOIMYeckM B Ipolecce 3KCIUIya-
Pre. 15.11 Talpy. 3aMeHy IIACTIMHOTO CMA30YHOTO
T 0 gepes

nopass

1000 u paGorsI.

Tlpy BepTHKaIbHOM DACHOJOXGHHMH OCH POAYKTOpAa MOKHO TIPHMEHATh
TUIACTHYREH CMa309HEI MaTeprat. TTpy cMasHBaHWH KAIKIM MacioM B PelyKTope
YCTaHABNMBAIOT CTelHalibHOE Macionojapiee yerpoiictBo (puc. 15.11). IMox
IejiCTBHEM UEHTD CHAN Macio NQ, TIO BHYTpEHHEH TOBEPXHOCTH
Koxyca nodavu, IPOXOMAT 9epe3 OTBePCTHS 1 1 3a30p 2B FeHepaTope M [lanee NonatasT
B IOMUMITHYX ¥ 3anervicHue. KoneTpykipmo o puc. 15.11 peKoMeBAVIOT NIpH Y4CTOTe
BpaweHns » > 960 My L.

KomuiecTBo 3a1BagMOTO B PeAYKTOp Macia peKOMEHIYIOT TIPHHUMATh TakiM,
HTOBE! MPY TOPH3OHTATEHOM TIOJOXEHHH PERYKTOPA €I YPOBEHE TIPOXOIHI 11O LICHTDY
HIDKHETO MIAPHKA THEKOFO IIOMITHIKa, 11pH # < 960 MitH ™! M BepTUKATEHOM PACTIO-
TNOXeHHH Bala JIOMYCTHMO IIOTHOCTBIO SaTIONHATE PeAYKTOP MACIOM.

15.6. MPUMEPB! KOHCTPYKIU 1 BOJTHOBBIX TIEPEAAY

Ha puc. 15.12 npencrasnena THIIOBAs KOHCTPYKITHS H3 CTaHIAPTHOO paja BOJIHO-
BBIX PEIYKTOPOB 0BILEro HasHaYeHus — penyktop B3-160 (paspabotka BHI/H/Ipenyx—
Topa 1 MBTY mm. HB. Baymana). OmmunTesHble OCOBEHHOCTH KO
IBYXOTIOPHLIH BaNl TeHEPaTOpa; COSIMHEHNE KyJIadKOBOTO TeHEPAaTOpa ¢ BaloM €
TIOMOILEIO HIapHUPHO#H MydTs! (pric. 15.10, 6); cBapHoe coeMHeH e LTUTHHAPa THOKOTO
Kojieca ¢ DHOM; LLIMIEBOS COeIHEeHMe FMOKOro Koneca ¢ BaloM; COEIWHEHHE ©
HATATOM KECTKOTO KOIeca ¢ KOPIycoM; mulmmpmccxan <bopMa BHYTpeHHe# TI0IOCTH
Kopnyca 6e3 BHYTDeHHHX. N2 OTITMBKY ¥ OBICTRY
FIOCHE TUTEA Y. i Jpyme p peKoM O TPOEKTHPOBAHHIO
KOPITYCHBIX fieTalef B KPBILIeK NPHBSACHBI B I 17,

Ha puc. 15.13 IipHBencH BONHOBOM PefyRIOp ¢ OTEeMHEIMH JiamaMM, KOTOpble
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Puc. 1512

Prc. 15.13

KPeIIAT K LIHHAPAYECKOMY Koprycy BuHTaMH. OcobeHHOCTH KOHCTPYKUMH: KOH-
CONBHOE PACTIONIOXCHHE TEHEPATOPa Ha BaNy MMEeKTPOIBHATATENH; COSIMHEHHE reHepa-
Fopa ¢ BaJOM C IOMOIILIO T YBAHHOM i maitbs f; rubkoe
KOJIECO ~—— IUTAMNOBAHHOE C Koil 0BpaboTkoii;

¢ HaTATOM [MOKOPO Koleca © BAlOM; 3aKpeIUICHHe XKECTKOTO Xojeca Ha Kopmyce
BUHTAMHM ¥ LITHgTaMu.




Tnasa 16
VIIPABJEHUE IHEPEABUXHBIMH AETAAMU

M.

st KCHHA 3YOUATBIX KOJIEC MM MY(dT CHEIUIEHHS KOHCT-
PYHPYIOT TIO IBYM TIPWHUNNMATEHEIM cXeMau (puc. 16.1).
B nepaoii cxeme (puc. 16.1, a) 3y6yatoe Koreco Wi MydTy niepemMeInaior o Bany




phr9aroM I, yCTAHOBJCHHBLIM Ha OFHOH OCH € PYKOATKOH yUpaRIeHHs. DTa cXeMa
pambonee npocta. Henocrarok ~— cMmeliieHne © OCH Bana KaMHsl 2, HaxoAdIIerocs B
1a3y NeTaly, BCAeACTBHC NOBOPOTA KOHLA phIvara, ONUCHBAIONIEro Ayry pamryca R
Jiisa YMEHBUICHHS CMELLCHHS KaMHS PafiyC Phidara IIPUHAMAIOT PABHEIM

R=4+a,

1€ A —— PACCTOSHUE OT OCH BAld IO OCH TOBOPOTa PhMara; ¢ — HOJCBRHA BRICOTE
[YTH, ONMHCHBACMON OCHIO KAMHSA, HPH NepeMellieHKH 3yDYaToro xoneca Ha «xofi» —
13 OTHOTO KPAHEro TIONOXCHHS B APYTOR.

106k OTK] KaMHA OT ocH Bana Gruio asOSh e h—
phicoTa KamHa. Ecmy He ymaercs 370
MEXaHUSMEI, BENONHEHHBIE TIO 8710poii, Bonee CIOXHOH, Cxeme (puc. 16 1, 6) B aroM
caydae Jetals (3yGaaroe Koneco) BUWIKO# 3,
nsIollel cKanke 4 M DPUBOIIMOI B pearoM 1, qepe:t 3y6ya-
T0-PECHHYIO TIepeNay.

16.1. TEPEBOAHBIE KAMHH ¥ BWIKH

Llepesodnsie Kamuu W3t W3 aHINPPHK 0 MU Ceporo UyTyHa,
TEKCTOMMTA, B OTBETCTBRHHHIX CIyYaaX — u3 GesonopaHHLX Gpons. Ilpocteimag n
naubolce pacnpocTpaHeHHas KOHCTPYKLMA NpeicTamieHa Ha puc. 16.2, . 1llupoko
TPUMCHAIOT TAKKS HACAIHBIC XaMHU no puc. 16.2, 6, 6. Pexe ucrionkayior Gonee
CIIOXHME B HSTOTORIEHMM UenbHble KaMiu no puc. 162, 2 0. Pasvepn (MM)
TepeBOlHBIX KamMHel (puc. 16.2, a).

B s d D I
10 18 5 & 14 8
12 22 6 6 16 10
16 28 & 8 20 12
20 36 10 1 26 14

E26

Prc. 162
U7
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Puc. 16.5

ToMIMO MepeBONHEIX KaMHelt B MeRad-
HU3MaX, BBTIONTHEHHBIX NG TepBoil cXeMe,
ot 6uaku. TpocTeit U3 HAXTIOK3-
3anbl Ha puc. 16.3. TIpy KopoTKoM OTBepcTHH
B mepeMelllaeMoli fieTald BO H3bexaHWe
33K BWIKA C JBYMA
\ xavHmMu (puc. 16.4).
B BBITIC 1o BTOpOit
cxeMe (puc. 16.1, 6), syBuarsie Koneca (Mygnsl)

Bacloc OBEIYHO TIepeMEIIaloT BANKAMM, THIOBBIC
KOHCTPYKIMH KOTOPHIX NIOKA3aHbl Ha puc. 16.5.
B M OT hopMEL 3y0GYaThIX Kolec MM MydT BHIKa MOXeT

BXO/MTH B KONHIEBoH Tias nepenByracmol aeramd (prc. 16.5, @) Wil OXBaThBaTh 066
KONBIEBO# BHCTYN (pHic. 16.5,

Cgazb phyara f ¢ BWIKOH Hautonee npocroe
¥ OCHICBOS MCTIONHEHMe TIOKa3aHO Ha puc. 165, ¢, Iie B Ma3 BIIKH BXOIUT
- IDUMHAPYeckud IHdT periara. HefocTaTok STOTo BapHaHTA B TOM, 4TO KOHTAKT
ITHPTA € A30M BIIKH B JIy<IIcM CIy4ae TIPOHCKOIAT 110 JTMHHM: TIPH YACTBIX TIEPEKITO-
weHHAX 1T GRIcTpo M3HaumBacTes. [losToMy yalile BCero pervar CHabXaloT IICpeBOll-
HBM KaMHeM Ho ofHOMY U3 BapnasToB puc. 16.2. Ipyu HeobxomuMOCTH TiepeMeIleHn
Ha GOIBNIYI0 IIMHY TIPUMEHSIOT 3y64aTo-peedHoe sanerveHue (puc. 16.5, e)

Jna yMeHbIIeHWs TpeHUS B GIOKH Kolec
{puc. 16.6).
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16.2. HAITPABIAIOINUE CKATIKH. PBIYATH, OCH
M PYKOATKH YIIPABAEHUA

Bruku o
(RaAKaM, KOTOPEIe Yallle BCETO BBIIONHAIOT
0IIHOTO IMAMeTpA ¢ TONIEM JOTYeKa /6 1o Beeit
sminHe. OTBEPCTHE B KOPITYCS JIS CKATKH H3ro-
TOBNSIOT C TIONeM JiomycKa M7, a OTBepCTHE B
puike — F9. Kpennenne Hanpasasiomux
CRaJIOK B KOpryce NIOKasaHO Ha puc. 16.7,
a— e

Urorna seobxomino, YToBH BHIKA Kiepex-

HE TOBOP: Ha
mcﬂ ckanke. Torfa CKaiky XecTKO KPETsiT B
Kopryce (BapuaHTEl 6, 2, ), a BHIKY
COCOAMHAT €O CKAaNKO# HAanpaBIsIomeii
IBROHKOM KITH LLTHLAMH.

Powmazu I (puc. 16.1 1 16.8) 06brHO BEI-
ROTIHSIOT JIMTEIMK M3 ceporo uyryHa. Popma
PLIYAFOB B 3ABHCHMOCTH OT KOMIOHOBKH Jie-
TaJied B yae MoXeT GBITh pauliIHOH ¥ Hepei-
KO AOBONBHO COXHOH. MsroToridior periarn
OBANBHOTO WM NPAMOYTONBHOTO cedern, Gea
pebep Mk ¢ pebpamu xkecTKOCTH. Pasvepsl
KOHIIOB pHIYaros I, HafieBacMBIX Ha OCH
{prc. 16.9, @}, BBIIONHSIOT FIO COOTHOMISHUAM

4 = (1,5..1,6)d; kr = (1,2..1,5)d,

e d — guaMeTp OTRepcTH B GobpmEKe (Tone
nonycka H7).

ObrraHO periar f ¥ pyKosTKY
YCTAHABIMB2IOT Ha o61eit ocH. Hekotophle
BAPHAHTEI TAKOTO HCTIONHCHHUSA JAHbI Ha PUC.
16.9: BapuaHT (@) HanGosnee TPOCTOH, Heno-
CTATKOM €I SIBIAETCH HEOOXOmIMOCTL 0bpa-
60TKH BHYTPSHHETO TOPIIa TIPWIWEA KOIyca; Puc. 167
B BapuaHTte (6) 9TOT HEJOCTATOK YCTpaHeH
TpHMEHEHKEM SYTYHHOM BIYIKY, BCTABICHHOM B KOPIYC; B BapHaHTe (6) U1 370# Xe
LU OCh BLITIONHEHA CTYIEHYATO; MHTEPECHO KOHCTPYKTHBHOC POLLICHFE B BAPHAHTS
(2). 3neck och MMeeT ONMHAKOBHE HMaMETp TIO Beeli JUIMHe, Y10 YNpomlaeT ee

H3IC laitGy T Ha OCh, 8 34TeM CABHTAIOT B KAHABKY TONCpeK OCH,

¥ B TAKOM ©OHa #1. Jlna nyqmeii ycrolyMBocTH

MEXaHW3Ma KeJATebHO, YToGh! JIHA I GLma 8 2..2,5 paza Gonpilte iUaMeTpa OCH.
Ecmy peraar 1 mo K¢ yia BJIAJH OT CTCHKH

Kopiiyca, JUIA Hero CO3MAI0T BTOPYIO ONOPY (pnc 16.10).

Pyxosmku ynpagnerais OGBI9HO HenaloT cOopHbME — cTymima (puc. 16.11), crep-
XeHb (puc. 16.12) u pyuxa (prc. 16.13) — 1 OUeHS PEAKO — LETbHOTHTHIMA. PasMepst
crymuy (M) (puc. 16.11):
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Puc. 16.11

Henonnenue I

R12,7

Cgepa R33

[

Henontienue I

g
]
E
3
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D,
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Prc. 1612

Prc. 1613

Puc. 16.14



D d di d a3 a H h i c
65 18 Mz 17 6 2 30 18 10 2
20 2 M6 2 6 32 36 2z 12 2,5

Pasmeps1 crepxcit (M) (puc. 16.12):

D & dc 1 4 < & 1z b L

16 Mi2 M0 1620 12 1,8 1,2 22 18 65 80 100 125 160
20 Mi6 M10 2025 20 20 1,8 26 26 160 200 250 320 400

16.3. VCTPOVCTBA JUIsi ®HKCHPOBAHHSA TEPEIBIKHBIX
JIETAJER

B kaxznom n3 M TIepeK. IOIDKeH GhiTh 3a(DIKCIPOBaH,
Jing 3roro mocTatouHo 3ag DBaTh OHY M3 xcd peranedl 3moro
Yacto YeTpoiicTBo al0T B PYKOATKE

Ha puc. 16.14 6 BapHaHT ¢

MEXaHM3MAa LIaPHEOM, 36XO}1511U]/IM BIHe3-
1o ¢ yrioM Ipn sepumiae 90°. 3ackepaos-
Ky NojJ WapuK [ejalT B CTAJbHHX
FulacTHHax (puc. 16,14, ) mau Henocpes-
CTECHHO HA NIOBEPXHOCTHU CTEHKH KOPITYca
(puic. 16.14, 6). OpHaKo Yepes HEKOTOPOE
BpemMs paboTe] MexaHH3Ma (HHKCATOPHBIH
IIapHK TPONENHIBAET B CTEHKE KOpIyca
HOPOXKY MeX1y rHe3gaMH U (HK-
CHpYIOIlee YCTPOMCTRO CTAHOBHUTCS He-
Tlosromy HO TIpH-
MEHATE HM3IHOCOCTOHKHE HPHBEPTHHE
CTalpHBC MIAfGH MM IMakka (pHC.
16.14, a).
JInsi TIOBBIMIEHHS] HALEKHOCTH YK~
PATAYC PACIIC uk-
CaTOPHBIX THE3A ROIXKEH OBiTL IO
Puc. 16,15 BosMoxHOCTH GomumM. Ha puc. 16.15
NOKA33HEI IBA BAPRAHTA PYKOSTKYU YIIPaB-
JieHns ¢ GoNblM PATIYCOM PACHOTOXEHHS HKCATOPHEIX FHE3I.
Huorna CaMIEX o Bally 3ybuaThix
Konec ¥ BIIoK (puc. 16.16, a — 2).
OGumm HEJIOCTATROM qnm(cupylouu«u( YCTpOHCTB ¢ l.uapm(aw SAB1IgETC He BIOIHE

Pocrnenams

HanexHoe GUKCHp TloaroMy B oTBET MM KIpY

CHIL, ASHCTBYIONMX HA ieTa! PYKOSTKY C BBHITSDKHBIMUA
duxcaropamu (puc. 16.17). PyrogTka no pHc. 16 17, 6 npome B MIIOTOBRNCHUM, HO
MeHee yHobHa, YeM pykosTKa no puc. 16.17, a. Takxe ¢ Dy

YCTPOJCTEO, TIOKa3aHAOe Ha puc. 16.18.

Tlpn mepexmoyYenii CKOPOCTel BOIMOXKHSEL ciydal (OCOBEHHO TIPH INAPHUKOBRX
DUKCHPYIONMX YCTPOHCTBAX) BHIXOAA 3Y KoJjeca 3a i XiC . 310
TPUBOIHT K SallelieHuo 3y6beR He mo Beeli wmHe. [losToMy crefiyeT npUMeHATS
OTPAHUHTENM XO)a HOIBHXHEIX fieraneil. B KauecTse orpaHuTHTe el MOXHO HCTIONb-
30BaTh BTynku I (puc. 16.16), ycraHasmmBaeMble Ha Ballax WM Ha HANPABISIOLHX
cxankax. Ha puc. 16.18 orpaHuywTesaMi Xoa CIyXaT ITH@TH 7, BRCTYTAONMe HAT
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Puc. 1618 Prc. 16.19

TIOBCPXHOCTBIO AYTOBBIX IVIAHOK. STH LITHGTH OTHOBPEMEHHO (DUKCHPYIOT ILIAHKY
OTHOCHTE/IHO Kopnyca. B Mexannsme 1o puc. 16.19 orpaHmsrmeneM cIyXHT WTudT
1, RoTopeIii BXOAMT B BYTOBOH Nas Ha Topue pykosgtku 2. B KpaiiHux MoNoXeHnAx
PYKOATKY 3a30p MEXIY Ui ToM ¥ KOHLEBOH 9acThI0 AyTOBOTO TIa3a COCTABIAET
1.2 v,

16.4. BTOKHPOBOYHEBIE VCTPOICTBA

o 8 Opu ynpawicHUu HepefBIXeHACM
JeTaneli ABYyMS PHHATaMM MO OUMOKe
MOryT €bITh ONHOBPEMEHHO BRTIOYEHE
Vrrih pasHEle CKOPOCTH BpAlIeHHsS ONHOIO M
1 21 2 TOTO Xe Bajid, 410 GOBIMHO TIPUBOIMT K.
Jas np PEXTICHHS  3TOrG
TIPUMEHRAIOT GIOKMPOROUHbIC (3adn-
paroume) yerpoiiersa. Ha puc. 16.20, o — 3¢
IIOKA3aHE! HeKOTOPHIE CXeMbl TaKHX Yo~
poiicts. Bo Bcex cxemax apeHo Z He
MOXeT GBITS TIOBEPHYTO IO T€X TIOP, INOKA
3BeHo [ He 3aliMeT NONOXEHHE, MPH KO-
TOPOM YIpaBlAcMOe MM KOJNeCo HAR
MydTa OKAXCTCH BRIKTOUSHHBIM.

Ha pre. 1621 w 16.22 npuseneHsl
KOHCTPYKIINHM HEKOTOPHX GIOKMpPORON-
HBIX yeTpolicTs. MexannaM, uaobpakeH-
‘Hbii Ha pric. 16.21, 4, BLTIO/NHEH 1o cXeMe
pHc. 16.20, 2, a Moxaumam Ha puc. 16.21, 6
— 1o cxenie pue. 16.20, 8. O6a prryara B
HYMX MCXAHM3MAX 3aHVMAIOT HeHTpazb-
HOS NONOXEHUEe, TOSTOMY BhIpestl B
RucKax oOpallcHbl JAPYr K HApyry.
Mexratmsy, nokasaHHbI Ha puc. 16.22, g,

prc. 16.22, 6 —no cxeme puc. 16.20, a.
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16.5. OJJHOPBIIAXHHIE MEXAHH3MbI NEPEKTIOYEHUA

TIpy "HcTe TepeKIYAEMEX CKOpocTelt Gonee TpeX yIpasieHHe MK B COBDEMEH-.
'HEIX IPMBOJIAX YACTO OCYHIECTRISIOT OJHO# PYKOATKO# (OmeyM prrdarom). Broknposky
obecreyBAIOT ABTOMATANECKY: TPH THePEKIoYSHIH OIHOM PYKOATKON HEBOSMOXKEHO
OTHOBPSMEHHO BKIIIOWATD JiEe PasiIM9HEIe CKOPOCTH.

Puc. 16.23.

Ha puc. 16.23 riokasaHo NepeiiioYeHne CKopocTell IMCKoM 1, Ha TopLie KOTOporo
BLIIOJHEH KPMBONMMHCHHHI Nas 2. B 3107 nas Bxonar pomxy 4, crasliye Ha OCH

poraarop 31 5. K if 1123 cupodu. TaKuM ofpasoM, 910

YITOBOMY TIONOXEGHMIO JIHCKA COOTBETCTBYET € TIONOXCHHE P! In
5u, cneng 0, MU 3yGYaThIX KOAEC.
Taxue nepek H ) YacTo B cOBpe-

MEHHBIX CTAHKAX.



-

Txasa 17
KOHCTPYUPOBAHME KOPIIVCHBIX JIETAJIEM ¥ KPBITNIEK

K XopnycHbIM OTHOCAT AETIH, Obech P HeTa-
JI6i y3)Ia M BOCTIPUHMMAIONTE OCHOBHEIS CIEL, A€k B
JeTam OBBIYHO VIMEIOT IOBONEHO CIOXHYIO (opMy, TI0ITOMY FX HONYHAI0T Memoamu
aumes (B 6o 'BE CIY ) W ceapru (mipu ¥ MENKO-
IHOM TIpC Be). [t KOPITYCHBIX AeTanell 1IMpoKo HCTONb-
3YI0T YYTYH, CTANb, 2 NIpA HeoGXOMMMOCTY OTPAHMNCHAS MAacchl MAlllMH — JErKHe
CILTABH (AIOMBHHEBHIS, MATHHCBDIC).

17.1. OBHIYE PEKOMEHJIAIINA

KopiycHas NieTallb COCTOMT M3 CTeHOK, pefiep, GoGbiuex. (IAHIEB M HPYrHX
3IEMEHTOB, COeIMHeHHLIX B ©AMHOE enoe.

TIpyKoHCTPYAp JATOH ¥ Jle T CTEHKU: 110 BO3M
Th ¢ i TommaHy cleHOK JHMTHX JAeTaei c‘rpexuxm;l
y Th Oif YCTIOBHSAMM XOPOILETO SaTONHEHNA (HOPMBE

JHo
KPIKHM METanjoM. l'[oa'romy weM Gonbllie pasMepsl KOpITycd, TeM TOMIE JOIKHBI
65ITh ero cTeHKH. OCHOBROW MaTtepyan KOpIycoB — CEpEIi YYTYH He HPXC Mapku
CY15. PexoMeHOyloT TOMUMHY & CTEHOK Jiid HYTYHHEIX OINIMBOK HAsHa4aTh B
ok N

NM.oooae 040 06 10 15 20
B3 omion 7 8 W 12 1

3necs N=(2L+ B+ H)/3, tae I, Bu H — [ymiHa, LIMPHHA M BBICOTA KODPIYCa, M.
Hns peaykT0poB TONLMHY CTEHKH, LY ALMbS,

P u Kopnyca, T IO
5=1,2472 6 mv,

rie T — Bpamaionmit MOMEHT Ha auxom-xou (raxoxonHOM) Bany, Hm
1L CTEHOE, nox WA TYTIRIM yr.qu CONpATAIOT
HyTaMyl pagMycoM W R (pnc 17.1, ). Ecxn cTeHKH BCTPeualorcs TOJ OCTPEIM YINOM,
PEKOMEHIYIOT HX COSMHATE kupo'rmn BepTUKATLEHOH cTeHKoH (pHc. 17.1, 6). B oonx
CIy9aIX IpAHIMaloT: 7+ 0,58; R =~ 1,58, rie & —TONIMHA CTCHKH.
B o7AeIBHEX MECTAX JETATH B MECTaX PacTiC obp
)

TIATHKOB, TPWIMEOB, CTCHKH MO
yBeruyuBaTh. Ecmz o'momex-meml.mﬂ 6,/8 <2 (puc. 17.1, 6), To conpsDkeHHe CTEHOK
BBUIOMHAIOT paguycoM r= 0,55. [lpu oTHOMIEHNH TONIAHR 8;/5>2 omHo cedeHue
JZIOIKHO MEpEXOIHTS B Apyroe miapHo (puc. 17.1, 2, d). Tlpu 3ToM NPHHUMAIOT:
k> 4(5,—0); & = 1,55; r=0,55.
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Yuciiopsle 3HAMEHNS PagyycoB 3aKpYINeHVH MPUHAMAIOT B3 CTAHAAPTHOIO pala
{12671 24.1).
DOpMOBOYHEIE YRIOHEI 33Jal0T YIZIOM [} HIM KaTeTOM & B 3aBUCHMOCTH OT BEICOTH

B
a

B v a, MM [} By a, M B
Jio 10 0,50 25 Cs. 63 10 100 1,00 35
Ca. 10 110 16 0,55 1°55¢ » 100 » 160 1,20 25
> 16225 0,65 1% » 160 » 250 1,85 25
»25940 0,75 1°%5 » 250 » 400 2,30 200
»40263 0,85 45 »400 » 630 3,65 20

Tomugury napyxcnboe pefep KECTKOCTH Y MX OCHOBaHWA NPHHUMAIOT PaBHOH
0,9...1,0 TomupHs! ocHoEHOK cTeHKy  (puc. 17.2, @). Tomupima enympennio: pebep
¥3-32 Goree MeUIEHHOrO OXIaXKIEHNT MeTallia IOVDKHa ORI pasta 0,85 (puc. 17.2, 6).

Bricory petep h,< 58. Tlonep pebep.
© YKIOHOM.

YacTo K KOPIIYCHOM JIeTANY NPHUKPEIVIAIOT KPRIUIKH, QUIaHUE, KpOHIITeAHEL Jina
X YCTAHOBKH M KPeTUTeHUA Ha AETANIY TIp
DTH NMAATUKY TIPH HETOUHOM JIHTBS MOTYT GHITH CMEIICHEL Y-m-mm 370, pazmpu
CTOPOH OTIOPHBIX IVIATUKOB AOINHB! 6HITH Ha y C6ompitie p

TIOBEPXHOCTEH TPHKpeIUIseMEIX petaneit (puc. 17.3). s mrrm nemen cpemmx
pasmepos C=2..4 MM.
TIpu xoac'rpynpo}sa.mm KOPIVCHBIX nemeu clefyeT OTHeAATh oﬁpaﬁmaemm
O

HONHSIIOT B nn,ue nnamxoa (puc. 17.3), Bricoty h KOTOPHZX MOXHO nannMaTh
h=(0,4..0,5)5.
Bo usbexaHue MOJOMKH CBEPI b OCTANH,
CBE[VIO B Havalle CBepJieRNs, JOIKHA OBITE nepneHnmcyMp}m ocH cnepna (pnc 17.4, a)-
258




a)

Hedonycmuro

Bosolus naocxocms,

Puc. 174 Pre. 17.5

TlopepxHOCTH fIeTaNH Ha BLIXOe CHENA TAKXKe AOTXKHA GHTH TNEPHeHIMKYIAPHA OCH
ceepna (puc. 17.4, 6).

Bee omsepemus (tnagxue M Bns )
Tb Tityxue Tpe6YIOT TOTHOTO OCTAHOBA MHCTPYMEHTA
nas TAyOuHEL P a TIpn Bap PeaniRl
HEeCKONEKMX MeTYHKOB.
Ha crankax pesnby oM 2 6 MM. YToBb! He Hape3aTh B KOPITYCHOM
JeTany pe3b0y BpyIHYIO, KeJATCIEHO AnaMeTp Hapeski MMeTs > M6,
Ocn oTBepeTHi aTh YiIApHO 623080l IIOCKOCTH

Reranu (puc. 17.5), MOCKONBKY pacnosoXeHHe OTBSPCTHH TION YIJIoM HeyaoGHO nis
06paGoTKy Ha CBEPIIIBHOM CTAHKe.
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Puc. 17.6

~

Hmma otsepetii AOTXHA GBITE BOg~
MOXHO MeHbeH, TaK Kak JUTMHHEe
« AOMHMO
Ha WX TpebyioT
Gonee AOPOrWX CBepl M 3aTPAThl Jo-
TIONHRTEIEHOTO BPEMEHH Ha NOBTOPHbie
BHIBOJIH! CBepAa ISl YAATeHUS CTPYXKH.

HecxaosHbe oTBEpCTHS,
HapesaeMble PE3LOM, JMNOMXHB OKaH-
YUBATECA KaHOBKOH dnst 661X00a peaya.

Jlis obecreyeHns ToqHOCTH obpaGa-
THIBAEMBIX OTBEPCTHI PacTOUHAs OTIPaBKa
JIOIKHA MMETb IISPEAHIOI0 M 337HIOK Ha-
npapnionme. [l 3T0T0 B 3a7THEH CTeHKe
JeTATH pacTayuBaloT orsepetve I ms
TIpOX0fa ONPaBKH, IAXe KOIMa OHO KOH-
cTpyxTHBHO He Tpebyerca (puc. 17.6, a).
Tlo oxonyariy obpaboTKH OTBEPCTHE B
3aBUCHMOCTY OT pa3Mepa 3aTNyLIaioT
TIpo6KO# WM 3aKPHIBAIOT KPBHILKOH,
Ecmi He yHae1cs co3farth 3aiHIol Ha-
TPABNSIOLIYIO JUTS ONPABKH BHE JCTAIH,
clefyeT IpeAyCMOTDETh OKHO 1 Uit BBONa
B ETANS KPOHIUTeHHA Z ¢ HANPABIAIOLIeH
Brynkoi (puc. 17.6, 6).

17.2. KOPIIYCA PEXYKTOPOB

PaaMeph! KopNyca ONpeAcsaeT YHcIo 1
OTHOCHTEITBHO® MX PACTIONIOXEHHE, SHAYCHH

PaaMephl pasMellleHHBIX B HEM JICTalcH,
€ 3230poB Mexiy HiMu. OpHEHTHPOBOY-

HEIC pa3Mepbl KOpITyca GLUH ONpeJIeNieH ] IIPH COCTABNICHHH KOMIIOHOBOYHOM CXEMBL,

YTOUHeHBl OpH pa3paboTKe KOHCTPYKIMH
OKOHYATEABHYIO KOHCTPYKTHBHYIO OT-

Kopnyca COBPEMEHHRIX PEAYKTOPOB
(puic. 17.7) oepniBalOT ANOCKMMI TIOBEPX-
HOCTSMH, Bce BHICTYNAIOIME 3TEMERTH (60-
6HIUKE MONLMIHKUKOEEIX THe3l, pebpa
KECTKOCTH) YCTPAHAIOT ¢ HAPYXHEIX FIOBep-
XHOCTel U BBOAAT BHYIDh KOPIYCa, JIAmbl
rod GONTE KpeIUIeHMA K OCHOBAHMIO He
BBICTYNIAYOT 3a TaGapHTH KopIyca, Tpoy-
WMHB Ui TPAHCTIOPTHPOBXY PelyKTopa
OTZUTH 330fHO ¢ XophycoM. IIpd Taxoi
KOHCTPYKLUMY KOPITYC XapaKTePHIYIOT 6omb-
wwas KeCTKOCTe M Jydiiye BUGpoaKyc-
THYeCKHe CBOJICTBA, TIOBHILCHHAA TPOY-
HOCTb B MECTAaX PacTioNoXeHMs Gontos
KpeIUleHyd, YMeHblIeHHe KopoGIeHns Ipi

BO3M Th Gonb-
1erc ofseMa Macnia, YIPOIIEHHE HapyKHOH
260
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Prc. 179
OYHCTKH, T { TeXHUYeCKOH 3cTeTyion. OltHa~
KO Macca Pl K3-3a 3T0I0 P a N¥TeiiHAA OCHACTKA —
YCIOXHEHa.

Huxe paCCMUI‘peHH oblipe BOMpOCH KOHCTPYMPOBAHHA OCHOBHBIX 3NE€MEHTOB
Kop ECKHMX. penym'cpon JIns peayKTopoB RPYTHX THTIOR
[IaHBI pﬂ’r 1o KX 3NCMCHTOB 1X
KOPIIyCOB.

Tlanuenpaaeckue penysrops. Ha puc. 17.7, 17.8 nokasan xoprnyc oaHOCTyNEHYa-
TOro LWIMHIPHYECKOro pelykTopa. s ynobersa c60pKH KOPHYC BLIIOTHAIOT Pagb-
eMHbM. [InocKocTh pasteMa TIPOXOAMT ycpes ocu Banos. Ilostomy B MHO-

TOCTYNEHRYATHIX PEAYKIOpaX OCH BajOB -al0T B OJTHOH I . 11
PpasbeMa i yaobeTea o6paGoTki pacnonaraor HO IJIOCKOCTH ¢
b KPHIUIKH, CII udecKoil 6asolt mus obpaboTkn

TUIOCKOCTH pasbeMa, TakXe BbINOIHAIOT napamxe}[bﬂoﬂ ILIOCKOCTH OCHOBaHwS. Pas-
paboTKy KOHCTPYKLMM HadMHAKT ¢ IPOPUCOBKM KOHTYPOB HIXKHEH (Kopmyca) H
BepxHe# (KPBILKA Kopnyca) 'iac-reﬁ
+  Konctpy KOHTypa (puc. 17.9). U3
LieHTpa THXOXOGHOTO Bajla nponom TOHLOH JIMHHEH JIyTY OKPYXHOCTH PaaiycoM

Ry=0,5d,+a,

1re d; — HApyXHBIA JHaMeTp 3y64aToro Koseca; 4 — 3asop (em. 3.2).
Yz nenTpa Gbxcrpoxnmmro Bala nponopm Ryry pamuycom Rg, B KagecTse KOTOPOTo
Gonpinee ABYX:

Ry =0,5d,; + awm Rg=0,5D+ a,

rhe dy —HAPYXHBI HMaMeTp WeCTepHH; L) — IMaveTp OTBCPCTHA B Kopriyce A
©OTIOpH GHICTPOXOTHOTC Bata.

TonumHa cTeHKM Kpbniky Xopryca 8y ~ 0,95 = 6 MM, e & — TomimHa c'remcu
Kopmyca. 3areM odo] KPHIUKY BepT
Macchl KPBILIKKA GOKOBRIG CTCHKH BBINIOTHTOT HakIoHHEME (Ha puc. 17.9 nokasaHb!
T IMH ). P MEXTY JTHOM KOPIyca ¥ IIOBEPXHOCTHIO KOeca
by~ 4a.

Jns coemvHeHMA Kopnyca ¥ KPHIIKH 1O BCeMy KOHTYpY TIJIOCKOCTH pa3pemMa
PenyKTOpa (puc. 17.9, sriHocka I). Ha kopoTkHX

262

2



Pac. 17.10

GOKOBEIX CTOpoHaX (MIAHIN PacrONAraloT BHYIPs OT CTeHKM Kopmyea. Bejeicisue
YIOTPELIHOCTSH TIPH M3TOTORNCHIH i KPHIIIKH ¥ KOp , TIOT H TIpu
(OpPMOBKe 1 BO BpeMs yRaNeHHs Mojieieli n3 hopME! pasMepsl OTNHBOK TIONYHAIOT C
oTK oT ii. B0 TK

KOMTYpOB KpBUIIKH M KopIlyca, i1 Bug. H CTaHeT
He3aMETHbIM, €CNM KPLIUKY KOpTyca BbIIONHHTH ¢ HalycKom. PasMephl KOHCT-
PYKTHBHEIX 3IEMCHTOB:

F=(04..0.5)51; b=1.55; b = 1,55; 1= (2..2,2)5.

Jlns ocmoTpa Kollee M APYTHX AeTallell peiyKTopa H I SATMBa Maca B KPEIIKe
KOpITyca NpeAycMATPUBAIOT OKHO (JIOK) BO3MOXHO Gonbumx pasepos. PopuMy oxia
(moKa) IPHHAMAIOT NPAMOYFONBHOM, Pexe — KpPyTIok {cuM. 17.5).

Ha TponiobHEX JUIMHEBX CTOPOHAX PeAyKTOPa dhaakisi Kopryca PacTIONATAIOT

BHYTPb OT CTCHKH KOp a Kpoiuxl (puc. 17.8, b —
B, B — B). ®nanmm: o6be/UHAIOT C IPAIRBAMHI ) Wwist

OHCT & s raezn, [pwivise, B
KOTODBIX pacroNaTaloT NOMIMITHHKH, KOHCTPYKTHEHO MILTIOT Bo prc. 17.10.

JluaMeTp IpUTHBA MPUHEMAIOT (MM):

ISl 3aKTamHo Kpenky (puc. 17.10, 6) — Dy, = 1,250+ 10 mu;

JULA IIPUBEPTHOA Kpbky (puc. 17.10, @) — D, = Dy + 4...6 mm,
e Dy —nwamvetp ¢naHua KPHIIKH NONUMIHEKA oM. 8.2. TaM Xe TpUBENSHK
PCKOMEHJIANH TI0 ABAMETPY M MCTY BHHTOB JUIsl KPOTUICHHS TPHBEPTHHX KPHIIeK.
Kpenexaizie pea6oBEie OTBepcTHs JUIA HUX OGHMHO CBEPIAT HA CTARKAX TIPH Paalieib-
HON MexaHW4ecKkoit o6paboTke Kopniyca M KpPHIUIKH peykropa. TToaToMy kessas
BPOCKMypPOEams OMeepermus @ Cryixe KpuuKky ¢ Kopnycom, Tak Kak OHM MOTYT 6biTh
BHIOTHEHH TONLKO MOcie COOPKH, 410 HeynobHo. KpoMe Toro, npH 3aTaXKe BUHTOB

i CHUTHL, B STOM CJIy4ae KPBIIKY OT KOPHyca.

JAmniy I nomusnEnkossx rHean (puc. 17.11, 2 — J) onpefensioT KOHCTPYKTHEHO.
Ona T OT B IHeazle i
1, BHICOTEI KPHIIKH 2, TONILMHE KONbLA ¥, 0CeBOTo pasMepa WaiiGk! 4. Tak Kak ocepbie
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Ppa3Mephl ficTanel ¥ KOHCTPYKIMH PasHLIX
OHNOP pasNMYHE, TO M JUIMHBI IIOA-
IIMITHIWKOBLIX THES BHHIONHSIOT PAsHOR
ZvHE (HanpeMep, Ha puc. 17.10, 4 < &),
JInyFy NOUAITHAKOBBIX THE3M COTNAcy~
0T TakKke © UMpHHON ¢aHua, Heob-
XOAMMOH I[UIS pA3MEIIeHHA TONOBKH
BUHTA WIH Taiiku. JKecTKOCTh NPWIMBOBR
TIpY HeOOXOMUMOCTH MOXHO FOBLICHTh
pebpavu {prc. 17.12). He pexomendyiom
pacnonazam pebpd RO OCU OMEEPCmili.

JHas ynoberea o6paboTKu Hapyschbie
mopyst BCEX TIC
THe3f, PACcTIONOXEeHHBIX Ha OHON CTeHKe
KOpITyca, AOMKHE JIeXaTh B OHOH TIoc-
xoctH (pyc. 17.10).

Kpenneune KphiEH pexyKTOPa K KOp-
mycy. [t coeMHeHNS KPBILLKH € KOPITy-
COM WCTIONB3YWT GONTH € HAPYXHOH
1ecTHIpaHHoi ronoekoit (puc. 17.13, a)
WiH, NPeAnOYTHTENbHES, BHHIB C
LHMUHAPUYECKOH TONOBKOH ¢ 1mec-
THTpAaHHBIM YDIYONEHHEM «IION KIIOW
(pvc. 17.13, 6). B mocremneM cnydae
TIOJYYAloT HAMMEHBLUYIO IMpHHY draH-
ua. lllnpuny K ¢narma BHOMpaloT #3
YCAOBUSE CBOBOIHOTO PasMEILCHMS To-
JIOBKH BUHTA (UM TaiK1) M BOSMOXHOCTH
TOBOPOTa ¢ TACYHBIM KJHOYOM Ha yroj
> 60°. BusT 3aBOpaYMBAIOT B pe3bboRoe
OTBepcTHe Kopayca. BUHTEI i 60JTH fo-
JIKHBI GHTE K7IaCCa NPOYHOCTH HE MEHES
6.6. PasMepEl KOHCTPYKTHWEHHEIX 37ICMEH~
TOB:

K=2,35d, C=1,1d, K, =2,1d; ;=
=1,05d D=2.d.

Juamerp d (MM) BIHTOE KpeIUICHAR
KPHIIKY TIPUHAMAOT B 3aBUCHMOCTH or
ppaiifaiomero Momerta 7 (H-m) Ha Bh-
XOIIHOM BaIy PeAyKTOpa:

d=1,25 V7= 10 mm.

[1pu NpOEK THPOBAHYHN OTBEPCTHH T104

3
N
N

Pyc. 17.12 GonTel (BUHTH) KPeIUICHMA KpLIIKA K
KOPITYCY PYKOBOJACTBYIOTCAH CNSYIOLLIMH
PeKoMEHAAIMAMH:
— OTBEpPCTHA ALOT 'BEHRO NO JIPC P 5
— B paiioHe \p JIBHO Th MX K OT ) OB
NOMIMITHUK (1151 YBeTHYeHIAT KECTKOCTH ). BonT, pacric 7 MEXIY
OT Ton T MeXAY STHMH OTBEPCTHAMA;

— MMHEMAILHOE DPAcCTOSHHe MEXAy CTeHKaMH 61M3KO PpacroNoXeHHHX
264



Prc. 17.13

OTBEPCTHH NOMKHO COCTARIATL He Menee 3.5 M (puc. 17.10, a); ana sakiamsex
kpbiiex (puc. 17.10, &) 310 paccrogHue BRIIEPXHBAIOT MEX/y CTEHKAMH OTBEpCTHI
Jmavetpom Dy v dy;

— Ha P 601108 B palioHe FOMIMITHIKOBEIX
THE3N T TeAbHO GonTsl Ha ¢ Toit xe (puc. 17.13) wm
MeHBlei T (puc. 17.14, g, 6), PHO Ha ¢ ™M omHH

OT Apyroro —c mwaroM ks = (10—12)d;

— TIpH HEOGXOIUMOCTH YCTAHOBKH CTAXHEX GONTOR Ha KOPOTKUX GOKOBIX
CTOPOHAX KOPTYCa WX MOXHO b B 0 BBITIC HHUIIAX
(pnc. 17.15).

Bricory # (puc. 17.10, 4; 17.13, 4, 6) IpWINBA B KPHIITIKE TIOJ CTATHBAIOWMH 60T
ONPSIENAIOT TpadUecKn, UCXOMISl U3 YCa06US PasMetenus 20006Ku Goama 1a naockoi
0nOpHOI nOSEpXHOCIIL BHE KOBIEEOTO HPVIHBA NIOA TOMLHTHIK GOTBIIEro EHaMeTpa
(D ima D' ). PasMeph! roNOBKM B 3aBUCHMOCTH ©T JameTpa d pesnibl o Ta61. 24.39,
24.42. JInA EBCIO PENYKTOpA STy BHICOTY HPHHHMAKT OIOWHAKOBOHM, HCXONS M3
MaKCUMATEHOrO SHatteHusA Dy (D). Tlpn HeGoTbILof BRCOTe KpHIIKy Kopryca 6oNTh
BLIBOIAT Ha BHELHIOK NOBEPXHOCTL KPBIIKY (puc. 17.13, 6). Onopimie nosepxuocTn
Ha KpBIIKe 06pabaTbiBafoT B 3aBUCHMOCTH OT OPMEL TONIOBKH BUHTA (rabx. 17.1).
TIpH Ka4ecTBEHHOM BLIIOMHEHMM JUThS ONIOPHEE NOBEPXHOCTH NIOJ FONOBKH BOITOB
MOXHO He obpabaTsiBaTh.

O,

Kopriyca, OTBepeTHS B HOMIHIHUKOBOM
THE3/Ie JUisl YCTAHOBKH TIOMUMITHUKOR JOJAHEE
HMMETh NPABHABHYIO LIAMHAPAYECKYIO dhopmy
OTK: [ o

Jnonyexa 7-ro Keajutera). Tipu cBopke peqyk-
TOpa BO BpeMs 3aTKKH 6onros, coe-
KOPIye € K BOIMOXKHO

HEKOTOPOE CMCILICHNE KPHIIKY OTHOCHTEHHO
KOpHycd, YT0 BH30BET NetOpMUPOBAHHE Ha-
PYXHBIX KOJNEH HOAUIMITHHKOE, HMEIOLINX
Manylo ecikocth. Kpome Toro, Topumm
NPIIHBOBY DBBIX THE3H Ha K PhIIL-
ke peyK1opa M Koplyce MOIYT He COBIACTS, Pac. 1714
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yro T KPHILIEK TIOA-
IIMNHEKOB ¥ HapyXHEIX KONell CaMmx

C HO, FipH
COOpKE PeIyK1opa HYXHO TOYHO (hHK-
CHpPOBaTh TONIOXEHHE KPBINKH OTHOCH-
TenbHO Kopiyca. HeobxommmMyro TouHoCTS
b BaHHS gy Xo-
Tophle AI0T Ha BO3MOXHO GOMb-
TIIeM PacCTOSHWH JAPYT oT apyra. Nuamerp
piigyilicsis):]

b= (0,7...0,8)d,

1ie d — [BiaMeTp KPerneXHOroe BHHTA,
KpoMe dukeypoBarns 1rrudTH Npe-
JOXpAHAIOT KPROIKY ¥ KOPIYC OT CIBITa
npA P
oTBepcTHi. OOLYHO TPMMEHSIOT fABa
KOHIYeCKYX IUTH(T2 ¢ BHYTpeHHeH peas-
Goit (puc. 17.16, 4, 6), KoTopie ycra-
4 110 CPe3aM YENOB KPBIIKH (pHC.
17.7, 17.8) WiV B CTIELMANBLHO BHIMOIHEH-
HBxXHuLAx (puc. 17.16, 6). Pe3pdy Monons-
Puc. 17.15 3YI0T V1S M3BNeNeHHA INTHGTA IPH pastop-
ke peaykropa. Ecau Hemp3s mpnMeHWTH
KOHuyeckue wrudTH, To XA1g (HEKcaumy KPHIIKK M KOpNyca HCHOAB3YIOT
AR ApIecKue WTHGTHL. YeThipe MATHHAPHECKHX ITH(Ta CTABAT B CTHIK AeTaleit
(puc. 17.16, 2) Do omHOMy €O CTOPOHE Kaxpioli CTCHKW Kopmyca. Pasuepn

LIHIVH, b1 KAX MTTHQTOB no 7a6n. 24.35—24.37.

Ta6pana 171

JTiasenp pessber a6 |8 [10]12 w16 [m[20]2n]2n
JgameTp oTBEpCTIA: b _ i B
Garr di 1669 | 1|14 )16 |18 | 20|22 )24 |26
o T |n|n|7|b|n % |3
nox GoAT KpemJeHHs K ILIMTe|
(pame)
IuameTp LEKORKH TIOK
TOACBKY GOITTa WA d |14 |18 [ 20 [ 24 | 26 | 30 | 32 | 36 | 40 | 42
TaliKy © yMeHbUIEAHEM
Pa3sMepoM BOX Ko (pre. 1)
Cry6upa IEKOBKH i 0510




Hpodomwenue mata. 17.1

o
o
=
=
=
&

Jinamerp peatas 6 18 |20 | 22 | 24
ilpametp oTmepotnA mon rorosky] & | 1 | 15 | 18 | 20 | 24 | 26 | 30 | 34 | 36 | 40
sunra (phc. 2,3)

y0MA2 OTRBEPCTHA TION TOTOBKYS
BHHTA:

110 prc. 2 a9 |m|wf6|19f2 (2312528 |n
1o puc. 3 |7 |8 |wfn|m{w|15{17|18]2
1T ¥ KPHIUKH IS TUIOTHOTO UX TpUIeratvs

wabpar v numdyior. Tlpy c60pxe Y3na 3T HOBEPXHOCTH AJIS JYUUIETO YIIOTHEHU]
AOKPRIBAIOT TOHKMM CIHOCM 2epMEeTiuKa. l'[polma)xxu B IUIOCKOCTD pasbeMa He CTABAT
‘M3-38 BH3bIBACMEIX MMM MCKAXEHN S tl)OpMLl TIOCNOYHBIX (maepc'rm"a TIOA NOAUMITHHKHN
a ocedi ¢ i ¢ 1L pagbeMa.

Puc. 17.16

K & i gacTH Kopryca. ONOpHYIO MOBEPXHOCTH
KOPITYCa ClIG/YeT BHNONHATS B BHIC HECKO/KIX HeBONBIIIMX IATHKOB, PACHONOXKEH-
HBIX B MECTaX YCTAHOBKH 60mToR Myt Iummwiek (puc. 17.17, 4, 6). Takoe pacnionoxerue
CHIDKAeT PacXOll MeTANNA M YMEHEIIAT BpeMA oﬁpaﬁdnm OTIOPHO} TIOBEPXHOCTH
KOpnyca, CHIXacT HATPY3KM Ha peshOoBHE feTamn. MoOXHO BEIIONMHATL ONOPHYIO

Th B BUIE, IIBYX 0 nnarkkoB. KoHer-
PYKIHH MecT KpeTUieHNs KOpryca K TUIHTe WIH paMe NOKasaHHK Ha puc. 17.18—17.20.

JyiameTp BUHTA KpeIUIeH)A penyKTopa KrnnaTe (pave). dy = 1,254, rie d — muametp
BUHTA KPEMICHWS KPHIIKA W KOpIyca peftyKropa. UMciio z BHHTOB NIPHHMMAIOT B
@y (MM) i cTyTleHM: 2= 4 Tipn

OCTH OT 0 P
8y, <315; z= 6 nipu 315 < @, < 710
MecTa Kpennieris KopIryca K IUIHTS FLTH pavie pacnonaralorr Ha BOIMOXHO GoTblIeM

{Ho B rabaputa ¥ oopMIAIOT B BHAE
HMILL, PACTIONC 1O yIJaM Kop! (pnc 177 17 8, 17 18). Ecm wymy we
yhaercs Tb B YDIY KOP , TOee creHKy (puc. 17.19).

BricoTy HMIIM NPUHMMAIOT MPH Kpen-

neryu Gontamu Ay = 2,5(d, + 8); mmwme- @)

Xoata G v . ]
ViHOTAa BUHTH! PasMELIAOT Ha Bh-

cokux mpwmsax (puc 17.20). Korma aro

BOIMOXHO, PEXYKTOP KDETIAT K PAME CHHIY m & (€3]

. 17.20).
(PHC b Pac. 17.17
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Puc. 1719

7‘

j

(2.1..2.2)ds, &

0
- s
= AfE
éﬂl%f/////// \va
é_////// 2 ,_-:Ng
L] R=1,1d

2.20d#1,58

i
S

Prc. 17.20

Odjopmnenne crupanix orseperaii. Hanbolee yacto B peAyKIOpaxX MCTIONB3YIOT

upH Koropoli Koprye peaep

M I

mMacna. Macsio sanusaior sepes Bepxtyit mok. [pw pabore mepenasi Macyio HOcTeneHHO
3aTPA3HAOT TPOAYKTH HM3HAINUBAHHA, OHO CTAPEET — CBOMCTBA €ro YXyHIIAKTCA.
INosToMy Maclo TiepHORMYecKM MeHsioT. JIid cuBa Macia B KOPITyce BEIIONHAKT

CJMBHOS OTBEPCTHE, 3aKphiBaeMoe NPoBKoi.
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Pic. 17.25

H#o xopriyca, ocobeHHo npH Golbumx rabapiTaX, XelaTelbHO AeNaTh C YKIOHOM
0,5...1,0° B cTOpoHY CIMBHOTC OTBepcTHA. KpoMe Toro, y caMoro OTBEPCTHA HYXHO
penath MecTHoe Yraybnenpe (puc. 17.22, ¢). CimBHOE OTBepcTHE HONKHO OBITH
noctarouno Gomemoro maaveTpa. [1pn TaKoM HCITONHEHHM MaclIo TIOYTH §e3 OCTaTKa
MOXeT GBITh CITHTO M3 KOPIYca.

l'[pu 3aMeHe MAcia 9acTh eTo MOXET CTeKaTh IO BHEIIHeH CTeHKe Koproyca Ha
ILTHTY WM ocHoBaMHMe. J09ToMy Mydlle CIMBHOE OTBEPCTHe Pacloararth (ecis 310
Yae6HO AS NIONB30BAHNA) B THE Kopryca (puc. 17.22, 6).

oTaa B C KOpIy¢a BBEPHYTH YIONbHHK, &
NOCIGAHMIT 3AKPHTH Npobkoil (puc. 17.22, ). B
orteepeTHa © <«Bopogoil» (puc. 17.22, 2), He it Macry p BCA 110
‘HAPYXHOM NOBepXHOCTH Kopnyca. Ecma OTBEpCTHE TCH
Ha CTOPOEE 0 (p1aHIfa KopIyca, TO €ro B TIpUIDBE, KaK NOKA3AHO

Ha puc. 17.22, 4.

Tlepen ceepieHyieM C/BHOIO OTBEPCTH NPHAME B Kopryce dhpesepyioT, MOITOMY
OH JIO/DKEH BHICTYIIATb HAL i P 10 Ha BrcoTy & = 0,55.

¢ JUIs BHUIYCKA Macia 3aKpHBAIOT NpoGkol ¢ HRMHAPHYICCKOR I

KonHgeckol peasboii (cm. 11.3). IlwmsHapudeckad pessba He cojaaeT HaneXHOTO
YIUIOTHEHHS, 2 KOl 0 M 1pobKy ¢ ITol
pessboii gon yIL He Tpebylor, M FIMEIOT TP
TBEHHOE NPUMCHEHHE.
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Odopmirenne mpounx KOHCTPYR-
THBHBIX /IEMEHTOB KODIYCHBIX NETANeH.
Jas moabema u TPAHCTIOPTAPOBAHUS
KpBlKY xapnyca u 6 coope
VX 33~
OIIHO © Kp]:l].l.[l(old (puc. 17.23). To puc.
17.23, 4, &6 NpoyuMHA BLMOTHEHA B BUAe
peﬁpa < oTBepeTHeM; Tio puc. 17.23, 6 —
B BUJIe CKBOSHOTO OTBEPCTHS B KPIIKE.

Jiis noaseMa ¥ TPAHCTIOPTHPORAHMA

6

4
7
7
4
;
2/

o

P
MaTPHBalOT KPIOYbA KM TIPOYHIHHBL
(puc 17.24, 4, 6), KOTOpbiC OTIUBAIOT
320]THO € KOPTIYCOM.

Koncrpykmuerble dopMB ROpITycoB
PeyKTODOB, OMMCAHHEIE BhILUC, HE RIS
HOTCA 8IMHCTBEHHO BO3MOXHbIMIL. B cry-
Yae HEOGXOMMOCWI MOXHO CO3AaBaTh
ZpYTHE KOHCTPYKIIMH.

LlpnnraapryecKne COOCHHE PEAYETO-
pot. Kopnyca coocHBIX peaykTopoB
OTAHYaeT HaIUIHE nOﬂOJJHHTeJﬂ:HOﬁ
CTCHRY, pacnonoxelvmoﬁ BHYTPH KOPITy-
cau M VIR
ONOP COOCHBIX BATOB (pnc 17.25).

Mupray nApwiusa Ais TONUAN-
HMKOB, PacTioIOXeHHBIX B 3TOH CTeHKe,
nmpuHEMaloT (oM. pHc. 7.51)

3/

%
%
7
Y
7
2
%
7
21
7
%
4

=B +B+tg Puc. 17.26
by Bl np— xo:leu =(l...1 ,2)8.
ana H OT I'IPIIHH'IOH CXEMBI MCHIIOTHeHUA

KOHCprIrIpyIOTCYCTyITaW/l (puc. 17.. 25 A — A), c XaHABKOM UM IIankumu (pHc. 7.51).
Buenrzmit jmamverp D npwniea NPUHUMAIOT N0 HOpMYJiaM, TIPHBEASHHBEIM HA CTP.

263. Kphimxy 1 KPETAT K KOp Gonramuy WM (B—B)n
HKCHDPYIOT IBYMS KO ur —n. Nnay HKECTROCTH
CTeHKH €¢ BepXHUH Kpaii MMeeT Topu3oHTalbHOE pebpo. YTobr He Mermath ofpa-
GoTke pebpo A10T OT IVIOCKOCTH PasheMa Ha PaccTOSHUM

k= (0,4..0,5)5 (prc. 17.25).

Kopnye coocHoro penykTopa, B KOTOPOM THXOXOIHAA CTYIICHE UMecT BRYTpeHAeE
3anernenne (puc. 17.26), ormraer 7o, 4o B npuiauee I HAa BHYTPeHHell cTeHKe
PA3MEINAIOT ONOPH TPeX BANOB: COOCHEIX BXOJHOTO M BHXOTHOIO, & TakXke TIPOMEXy~
Toudoro. [Inpuny b, KpHIUKH, 3aKPHIBAIOINCH MPHIKB UM ONOP, ONPENCIFIOT TIO
TipuBeneHHOH BrLle thopMyne; IApHHY by NpABMMatoT paBHo# (1,0...1,2)B, toe B —

TOYHOTO Bala.

YacTo B samHel] cTeHKe Kopnyca fienaior oteepetue 2 (pue. 17.26) mns _poxoza
onpaeku {cM. Takxe puc. 17.6). Tlo oxonuanun ofpaborkyn Bo BHyTpeHHeH CTeHKe
OTBEpCTHH Ton 7
Ecau BRYTpeHHAS CTeHKA MIOMHOCTBIO TISPEKPEIBaeT KOPIIYS, TO ApH obueil MacnsHol
BaHHe Ui coobIeHMs obeMX YacTelt Kopliyca B Hel Jiealor okHa J, dalle Bcero
TIPAMOYTOMLHOMH (hOpMEL.
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Puc. 17.27

Kopmyca ABYXAOTOSHBIX COOCHBIX PeAYKTOPOB CHMMETPHYHEI OTHOCHTENBHO OCEH
BXOIHOTO M BLIXONHOTO BaioB. JIIS pasMemieHNs BHYIDEHHMX ONOp 3THX BaloB B
cepe/IvHE KOPITyca OTIMEAIOT cTolky I (puc. 17.27, 4) win cTeHKy 2 ¢ IpWMBOM (phc.
17.27, 6).

Kopriyca TPpeXnoToOHbIX COOCHLIX PeAYKTOPOB s yA0OGCTEa COOPKH Jy4ille Bhi-
TIONHATH COCTABHBIMM M3 Tpex JacTeii: coBCTBEHHO KOpTIyca M fIByX G0KOBBIX KPHILICK
(puc. 17.28). TTo Bcemy KOHTYPY Kop! ¥ KPBIIEK TIp T aB
MECTaxX PaclioloXeHMs BHHTOB — MECTHBIE NPUIHBHL. Kpbiuky Kpenar x Kopiycy
sumTamMu (4 —A) 1 duxeupyior meyma wragravm (I'— I). luavetper d BUHTOB
TpUHENMAIOT: d = 8 MM TIpH a,, io 80 My; d= 10 My 1y a,, ceemne 80 MM. Paccrosiue
Mexnay BuHTaMH L~ 10d.

Jhaveipbl WTHGTOB dyy = (0,7...0,8)d. Bricoty H xprnueck NpuHuMator H=h+1,
e h=(0,4...0,5)5 — Mexay obp: # 1 i HOBEPX-
HOCTSMH KDPBIUIKY; { — JMHA NOMUHAHAKOBOIO THe3na.

Kperierve peliykTopa K IUTHTe WIH paMe BhITIOTHAIOT GOMTaMy MY LITANTLKAMH.
T'osioBKM GONTOB ¥UIM TAlKHk pasMelualoT B Humuax (cM. puc. 17.18, 17.19) wm Ha
BLICOKHX IpHIHBax (puc. 17.20). Ouens yHOBHO Takol peayKTOp KpeluTh K paMe CHUy
(puc. 17.21).

L] OTmrauTeNBHOM 0cobeH-

HOCTBIO KOPIIYCOB 3THX PEAYKTOPOB ABIACTCS IIPUIMB, B KOTOPOM PasMeIllaloT KOMI-

JIEKT Baia KOHMYECKOH IIeCTEPHH CO CTAKAHOM, TIOMILMITHAKAMH K Kphiukoi. Ha pue.

17.29 moxazaH KopHyc KOHWYeCKO-LIIMHAPMHECKONo peliykropa. PasMephl npumsa:
2
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Prc. 17.30
Dy = Dd, + (4...6) mM, e D, — RapyxHbii P KPBIILIKR =
=1,25D+ 10 mm. C nensio TPWIHB 6} c
KOPIIyCOM M KDBIMIKOH PeAyKTOpa. Ha BBIXOl€ PACcTOMHOIO MHCIPYMEHTA, obpabari-
BAIOLLErO nox HoMmKHa 6bITh CO3MARA NACC-
KOCTE, YIIpHAA OCH p Bro DACTOYHON MHCTPYMEHT

ot nonoMkH. PopMa NpUINBA TIPH Hab/IoLeHNH [0 CTpenKe A MOXeT OBITh KpyIioi
WIH KBaApaTHOH. MeHBUmMEH pacxol MeTamna xapampmye’r KBazpatHylo opMy
matika. Coor Gopmy mp ¥ KPHIIKH TON-

p: KOHMYECKO-1IN. OI'c peyKropa TakHe

Kopnyca yep: PEIYKTOPOB KOHCIPYMPYIOT HBYX
ucnonuebmi»i Hepazsemubie (IpH @, < 140 MM) © ABYMS OKHaM# Ha GOKOBEIX CTeHKAX,
'lepea KOTOphie NpH c6opKe BBOIST B KOPIYC KOMILICKT Balla € YCPBATHBIM KOJECOM,
b pazbeMa 0T 110 OCH BaIa Jepi 010 xoneca)

X KOpIYCOB no nocan-
Ke ¥ KpensT K Kopnycy BEHTaME (prc. 17.30). InamMeTpsl BAHTOB TIPHHAMAIOT TIPH
a, = 100...125 mm d = 8 mm; TIpH @, = 140 MM d = 10 Mm, PaccTodnye MexXay BHHTaMH
L ~10d.

Hnsa yaoGerea cbopku muamerp D oTeepeTHa OKHA BRIIONHMOT Ha 2C=2...5 MM
6ONbIle MaKCHMAILHOrO AuameTpa d,2 Komeca. YTobel HOOMTECS HeoOXomMMON
KECTKOCTH, GOKOBHIE KDBIKH BBINOAHAIOT BEICOKEMHU H > 0,10, ¢ 1IecThio pagHarbHo

pebp )maue-rp Dy=Dc+4.6 mv, ne D,=D+
| +(4..4,4)d. C YIUIOTHAIOT
| Kpyrioro cedenus (puc. 17.30, BI:[HOCHDH aneMeHT f).
Ha puc. 17.31 u 17.32 nokaszaHst anMepH KOHCTPYKIMH pasbeMHBIX KOPITYCOB

YEePBSIHBX PeIYKTOPOB C st
Y YepBiAKaA €ro onopﬂ 0 cOmmkator. Mecta
npovep
75

k ~
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Puc. 1733

R =05d4p+a a=8 8§ =0,1D; D'y =1,25D+ 10 mm. Ecin Gorosrte CTOPOHB
DPEIYKTOpA OKAIMIBAIOTCS IOCTATOYHO npa'rm(emmm T0 FIOMIMO GOATOB B palm
TOMUHMITHAKOBLIX OTBEPCTHA BAlia Yep] 0TO KoJeca

HBIC CTORHBIC 60TH Ha dTaHIax MeHbIel TonuwHE (pric. 17.31 1w 17.32). Paccmsumc
wMexay Gonramu = 10d.

Jinst KOHTPONS HPaBHABHOCTH saumex-mz # PACTIONIOXCHMS TIATHA KOHTAKT4, a
TAKKE s 33/MBa Macla B Xophyca o1 suok. [pn
PACTIONIOXEHIN YepBsika (puc. 17.32) yepes mok 7 HEBOIMOXHO HabmonaTs 3a 3yobaMu
Xojleca, TaK KaK HX 3aKphisacT yepBax. [loaroMy B Kopiyce Ha yaKoi GOKOBOM CTeHKe
JenaloT CMOTPOBOS OKHO 2, Yepe3 KoTopoe 33 pactic 119THa
KOHTAKTa Ha 3yGhAX KOTeca TpH PeTYIMpOBaHWM 3alleTUICHUA BO BpeMsS cOOpKM
penyktopa. Tlocne cGopki OKHO SaKphIBAIOT KPHINKOW, B KOTOPYIO MOXeT ObITh
BMOHTHPOBAH MaCOYKAZATE b,

K pernesme KL K KOPHyCY TIpH PacTic YePRAKa BLIIOTHAT
BRHTAMH € um[m-mpmecxnu TONOBKOI M MIECTHT PAHHBIM YTIYOIe HHeM TIO] KoY (FIH
B Hmuax (puc. 17.32, 17.15).

Paczrrcm-me By OT TIOBCPXHOCTH RAapYKHOrO LIWIHHIpa YepBaka (puc. 17.31) wm
Koneca (puc. 17.32) no m1a Ropryca MoXeT 6LITh YBeNIH4eHO, ©CTH COTIAcyIoT pasMepbl
by B POOYKTOpE M B CONMPIXEHHMR Ya1aX (S1eKTPONBHTaTe b, NPHBOHON Ball ¥ Ap.).

1L H Konerpyxiniio Kopryca onpenensior pac-
TOTOKCHHBE B HeM JCTATM: B IUIAHETAPHOM DedyKTOpe — LiEHTpASibHBIC KoMeca,
BONAJIO, CATCUMITE], B BOJHOBOM — IeHepaTop, TbKoe ¥ xectkoe xoneca. Tlostomy
B TONEPeIHOM CEYEHNN KOPIIYC OUepYCH PANOM OKPYXHOCTEH.

JLnst KpervleHust KopHyca K TS (pa.Me)

@ JHBAIOT OIIOPHBEIE
i orseperisiMu gy BuHTop. Ha pme. 17. 33
NIPEACTABICHDI JB3 BOIMOXHKIX HMCTIONHEHAS
| HikHel yacTH Kopryca. Ha pue. 17.33, a
\U\ Jonma B by e M paBHA BHEll-
J ‘Hemy muametpy D Kopnyca. Jing yBenudeHuS
TIPOYHOCTH OTIOPHEIE JIATE YCHJICHBI ped-
pavu 1. Ha puc. 17.33, 6 nausa B Gansuie
rmameTpa D, onopHble JIaiikl BHCTYIIAIOT 338
Pre. 17.34 BHENIHMH TUAMETD KOPITYCa; OHM BRITIONHE-

2i8
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HH Gonee Bricoxumu (puc. 17.20) i, Gonee Tip b1 B
YIIpo? pebpax He

B morop-peaykropax (prc. 17.34) XCTh
JUIA YPABHOBEUTMBAHMs MOMEHTA OT CHJIK THKCCTH snemponmamn Boamoxmo
VICTIOTHEHWe BOJNHOBOTO PEAYKTOpA € OTHOMHBIMM JIATIAME, KOTOPbIE KPemaT K
1IAIMHPIHECKOMY KOPITYCY BUHTaMH (puc. 15.13).

17.3. KOPITIYCA KOPOBOK HEPEJAY

Kopnyca He MMEIoT i TIO OCAM BaJOB, 9TO
FIOBRIIIAET X KECTKOCTh, HO YeA0XH:AeT c6opky. VX KOHCTPYHPYIOT KopobiaToro THIA
DPAMOYTOILHOH (POPMEL, C T creHok {pHc. 17.35).
Ha 3TEX cTeHKaX BHCTYNIAIOT AHUIb IUIATHKY BHICOTOH # I KPETUTeHHs] KpHiieK
1c Bimsko JAPYT K APYTY IUIATAKH MHOIAA O6heIHHMOT.

TIpummBE mis pasMellieHNs OOp BalioB HANDARNAIOT BHYTPE Kopnyca. Jimny
OTBepCTHI B TIPHIMBAX WS 0 yara {CM. pHc.
17.11).

Jna TUIeHHA KOopobKy miepefiad K paMe WIH TUIATC FPERYCMATPHBAIOT BEICOKHC
npwmessl (puc. 17.20) wm wmmr (puc. 17.19), pacnonoxeHHsie BEOJL CTEHOK,
Tapa/lIe EREX OcAM BanoB. YacTo Kopobku nepenad KPeHAT BURTAMU CHU3Y (pHC.
17.21).

Kopnye XopobKky Hepefiad CBepxy 3aKPRIBAIOT KPEIIKOH KopoGaaToii ¢opMEL
H b [OCTHIAlOT BhGoponM Beicotel H 20,081 mn
TIpUMEHEHHEM pebep. KpHmIKy KpemdT K KOpPNYCY BUHTAMH © UHABBIPHISCKOH
TOJNIOBKOH ¥ IHECTHTPAHHEIM VIIY DOA KoY, MXB {puc.
17.35, cen. I'—1).

Hewm'lanel-me KOHTYPOB KPHIIKH M KOPITYCA YXVEAoT BHSIUHIH BUI KODOGKH
nepenay. [Tostomy B Kppiirke fienaiot npmma VLK B KOpIiyce yr1yﬁnel-me (pne. 17 35,
anemedr I), KOHTYpOB NeTaziei M yTpoma-
0IINE CbeM KDHIIIKH.

17.4. OPOPMJIIEHME MECT COENMHEHUS KOPIIYCA
C OIAHIEM DAEKTPOABUTATEA

JHas TIPHCOCTMHEHHA dunaHLEBOTO SEKTPONBATATENSR Ha KOPIYCe KOHCTPYHPYIOT
onopHsi duateni. CoOCHO C BHICTYTIAIONMM W3 KOPHyca onuow Bana y:uxa nu—
YepHHBAIOT KOHET] Bala M (haHew| SIeKTyX MEXAY
3a30p 2...3 MM M GoNbile B 3aBMCHMOCTH OT Tuna MydmH (puc. 17.36, a). ﬂocne

S

3TOTO0 K (NIaHIIY 3MEKT TOABONAT i (uraHer]
3aTeM ¢ Kopny it 8y, paBHOM B cTeHKH
KopIIyca PefyKTopa Wi 8y ero KpHIIIKH.
0 quaHna 8= (1,4...2)d, The d — mMamMeTp BAHTA
Wi WIWIEKE [ SniEK Hpu
TOMIEHY S NPUHUMAIOT PasHOH [UDIHe BEHHIMBACMO YACTH IIIHIbKH.

Criocof GrnaHua © KOp (puc. 17.36, a, 6) 3aBHCHT OT
€ooT p SNEKTPOABATATENS B KOpITyca. l/h-loma By yRpo-
1eHAn KoHc‘:pylclum P AeTamd EKIp KPpelsT He HEeloCpeacT-
BEHHO K Kak

Ha puc. 17.36, 6. Oﬁbn:ﬂo Ball SJEKTPOIFUIATENS COSANHSIOT C BATOM Yana KoM-
nerzupymuqeuwdzmau B aroM caydae HeHTpHPYIOmMiT 6ypTiK ¢ulaHlia 3NEKTPOIBHra-
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Prc. 17.37

TelA CONPATalT € NEHTPUPYIOLHM
oTBepCTHEM ONOpHOro ¢aHua no
nocagke H7/j6. CoemHeHHE Banob
TIyxuMe Mypramu (BTYNIOMHON M Ap.)
TaK KakK Bal yana H Bal
3eKTPOABUTATE s 06PATYIOT B STOM CIIy-
Yae OIVH MHOTOONOPHEIA Baa (CTaTH-
YeCKH HEONpE/RINMas CHCTeMa); Ui
HOpMaNEbHO# paboTel TaKoro coefMHe-
HAA T P \i} -3
BaJIOB, KOTOPYK0 MOXHO JIOCTHYb TIPH-
MeHeHHeM OYeHb CIOXHOH M JOporo¥
onepaly py¥HOi NPHIOHKHA OIICPHOTo
¢raHma Kopiiyca M TOYHBIM COBME-
1eHWEM Ocei TIpH cOopKe.

WHorga NHaMeTp Baia y3ia ObiBact

Prc. 17.36 SHaYMTENbHO boible mMaMeTpa Bana
Torza pnsa Bhi-
JeTa eK ero Bain B OTBEpCTHE Bala y3/ia, KaK TIOKa3aHo Ha

puc. 17.37. HexoctaToK TaKOTO COSTHHEHH, TaK Xe KaK M IPH NPUMEHEHNH IMYXHX
My T,— HeoBRORUMOCTS IPHMEHEHHS TNPHTOHKH JUIA JOCTHXEHMA COOCHOCTH
COSAMHACMEIX BANOB.

KpereHue ajex K KOprycy T i WM BUHTaMH
¢ rabkavu. HuaMerp mwmuwiek (BHHTOB) onpenenmm O OTBepeTHAM Bo daHle
SNIEKTPOSBHTATCIA.

17.5. KPBIIIKH JIIOKOB

Jing sanuBky Macla B PeAYKIOP, KOHTPONA MPAaBRUTBHOCTH 3aleTUICHUS M B
BHEIIHETO OCMOTpa AeTajeli AealoT JIoKY. YToBH yaoGHee GLUIO SATHBATH MAclo H
HabmonaTh 3a SyGuaThMH (YepBATHBIME) KOXecaMM HpH cOOpKe W 3KCILTyaTAlnH,
PpasMepbl JIOKOB AO/LKHb! GbITh BOIMOXHO Gonburmm Jlroku pexator npsmoyrwmqon
Wi (pexe) Kpyrnoi (opMel B H3T
JIECTa, NATEIMH M3 9yTYHA, AMIOMWHACEOIC CTINAaBa HIH TpeccoBaHHHMM M3 ILIACTMAC-
CBI.

Illupoxo MPUMEHAIOT CTANTbHES Kpoilky (pyc. 17.38) M3 JMCTOB TOMIMEOH 8,2
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&x=(0,010..6012)L 221m, H2D,05L, ded, n,-(n,suu,f)tz
) [}

Puc. 17.38

apu u 7 % —mp bopMEI (@), a IpH cpedne-
u [{HOM ~— 11F ).

JTlnaToro o6y BHYTPhKOPITyCa H3BHE HE 3aCACHIBANIACH ITEUIh, TIO KPBILKY CTABST
YIVIOTHAIOLE NPOXAAIKH B3 HPOK. MapKu A L..1,5Mm.
B mocnieree BpeMs BMECTO RapTOHA [l IPOKIAOK CTANW NPUMEHATH TIONOCH M3
TEXHIICCKOH pe3pHEl Mapkn MBC 2.3 Mm, X
kpruxe. Ha puc. 17.38, ¢ — @ nokasaHkl TpH MCHOAHEHHS TIPOKNIATOK: ABA MCTION-
HEHHs — TIPOCTAd TIOJIOCA M T10710Ca € OT60pTOBKOH, 3K phIRAOlIeH TPaHH KPBIIKH, —
KPCIAT K KOpIycy BUHTAMHA C nonyxpymon TONOBROH; B TPCTheM MCHONHEHHR

BUHTEL © o SCTETHKH

3aKPBITH . B s10M Ppe3nHa TIPHBYI-

KAHU3MPOBAHA TONLKO K HIDKHell CTOpOHe KpHIIKW. BepXHiow bacTh NIpoXnamkd
MOXHO OTrHGaTh Ipu HIH OT BMHTOB.

Ha puc. 17.38, ¢ Bo i TTaM-

TIOBAHHOM RpHIIKEe TpoGUTH 2—4 oTBepeTHA MHAMETPOM 4.5 mm. B1a prmu(a
OKAHTOBAHA € BYX CTOPOH He

1wiockad. Broas JiHHOR ee CTOpOHb! BHAABNCHB! 23 rpeﬁm (ce1. A — A), yepea
KOTOpEIE BHYTPeHHAA FIONOCTH penymvpa COE/IUHEHA © BHeu.men cpenoii. poctpan-
CTBO MeXITy BHYTpEHHelt B 13 ToHKOH
MeTHOM TIPOBONORY MM CHHTETHYECKUX HHTCH,

KpEIiiki KpensT BHHTAMH, pactionaras BX Ha pamom-um (12...15)d.

Ha puc. 17.39 i (@ n
Kpyaioi (6) popmul. Vix u3 -iyryna, CIUIaBa. AHA/IOTHYHA
KOHCTPYKHHS KPLIIICK, NPCCCOBAHHBIX B3 IUIACTMACCHL

TomuuHe 8; CTeHOK M BrICOTY H NPUHAMAIOT JUEA KPHIIEK:

8= (0,7..0,8)5> 6 Mv; H> 0,08L(DY);
M3 'O cILIaBa H —_

8 =(0,5..0,6)5 > 5 vn; H>0,05L(Dy),
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Puc. 17.39

e & — TOMIHMHA CTCHKY KOpITyca PeiyKTopa (KopobkH miepeat).

Tominma 8, cTeHOK B JH060M cedeHIn KPHIUKH JA0MKHA ObITh TI0 BOIMOXHOCTH
omakosoil. Kpenw yermnusant pebpami XectrkocTr. YroGH pammansisle pebpa B,
KPYMIBEX KPBIITKAX He COSJHHUIICE B oOIMH y3el, BRIIOIHAIOT KObleBoe pebpo
faamerpoM dy = 56 (pie. 17.39, 6).

B Kpruiikax JIOKOB YEo6HO {puc. 11.16).

17.6. CBAPHBIE KOPIIYCA

Ilpu oM TIPX Be KM BBHIOIHEe KOPIYCHEIe NETalu
BBIIONHATh CBAPHEIMY. TOMILITHY CTEHOK CBAPHOTO KOPIYCa NPHHMUMAIT 8y = 0,85,
¢ & — TONIIMHA CTCHOK JITOroO YyryHHOro Kopnyca (eM. 17.1).

Kopnyc m KpHIIKY peiyKTopa CBapHBAIOT W3 3/EMEHTOB, MISTOTOBICHHEBIX K3
Tipoxata (JIKCT, HoNoca, MPYTOK KPYINOro CeueH s M Ap. ). B TKeoM MAIIMHOCTPOSHIH
Y CYOCTDOGHYH HPUMEHSIOT CBADHBIC KOPHYCa € NWTHMY M KOBAHBIMA JETAIAME.
Jtocre caapxu Kopnye u xpuwny ommicuzaIon U unozda npasam (pwimyrom). 3ateMm
¥ OTBEPCTHH JETATN.

](ouc-rpymmn CBAapHBIX xopnycon PEAYKTOPOB O Gonpunm
pasvieM. BosMOXHEN BapHaHT KOHCTIPYKTUBHOIO OGOpMIEHHS CBaDHOTO xupnyca
LTHHAPHYECKOTO OHOCTYTICHYATOTO PeAyKTOpa mokKasad Ha puc. 17.40. Ceaphuie
KOpIyca pedyKTOPOB JPYTHX THIIOB KOHCTPYHPYIOT aHAJOTHIHO.

Koucrpynposabne OTIeIBHEIX 3JSMEHTOB CBAPHOTO Kopityca (TIOIMITHIROBRIX
THe3ll, MecT KpefUleHHs KPEIIKA B Kopryca, H Ip.) TCH
OBILUM NPABIIAM, H3JI0XCHHLIM B 3TOM IiaBe.
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I'nagsa 18

LIKABBI M HATSIKHBIE YCTPOWCTBA
PEMEHHBIX ITEPEJIAY

Brifiop Tuma ¥ pacyeT peMeHHOM Hepeauy — cM. paboret [7, 8, 12]. Tlocne pacyera
TIONySAI0T CIIEMYIOLe [AHHEIS: PACCTHbIE IMAMETPb! MATOrO ¥ GONBIONO IIKHBOR,
OGO3HAYCHIE CENCHUA M YHCIIO KAuHOSHX pemnell (MIA SHCIO peﬁep '3 u.mpm-xy
HOALKAUROE020 PeiA); MOAYND, INCHA 3y0reB LIKUBOB M IIWPHHY pem
TONUTAHY ¥ LIAPUHY A30CK020 PEMHA, KOTODbIE HBIAIOTCS ncxom-mmm TpR pazpaGorn(e

IIKHBOB M

18.1. KOHCTPYKIIUH KWBOB

xi8b MSroTORNAIOT JMTHIMA M3 SyryHa Mapku CUZ0 win nerkmx CIiaBos,
CBApHBIMH U3 (:raym, a TaKxe U3 IUacT™Macc. ‘lyry}mme JAUTHIC LUKUBHI Pl3 32 OII2CHOCTH

pa3spbiBa OT JeHcTBUA LICHTP c1n npu CKOpPOCTA o

30 m/c. Tlpu Gonee BRCOKOM CKOPOCTH LIKMBBL JOIDKHEI OHITH CTambHRIME. s

CHUXKESHHA IX HaIpy3oK, B Ilepeaadax ¢ GONbUIIMI CKOPOCTAMY,

IIKUBLI T M3 JEFKHX . B 7 TAKKE
3 TOHKC IX 3TEMEHTOB.

I1IxuBH cOCTORT 13 0601A, HAKOTOpHI Hauenam’r - PEMEHE, CTYTIMLL 111 YCTAHOBKU
LLIKFBa Ha BaJl M JIACKa HITH CI1l, € TIOMOIIEI0 KOTOPLIX 05O M CTYIMIIA ObbeIHEeHb!
B OJJHO L[ETI0e.

Breumsg  nopepxeocTh ofona g
IIKHBA
¥MeeT POpMy KPYTOBOTO l.ummm)a
(pric. 18.1, g). B GLICTPOXOIHBIX NEpe-
Jiayax BHEMIHIOK TIOBePXHOCTh 0bo/a
OIHOIO M3 IBYX IIKMBOB CJEJeT Bhl-
TIONHATL cepuseckoli (puc. 18.1, 6)
wiu ¢ 0gyms Korycamy (puc. 18.1, 6).
Taxuim obpasoM (PUKCHPYIOT peMEHb
Ha UIKMBax, IpefioTBpanias ero cfe-
TaHHe ¢ HUX Npyu pabore mepenawi.
BeyunHy BRIIYKIOCTH TPHHMMAIOT

B-[11.115)b

77727
iy
-

(7377220,
-

2

o

(). Puc. 18.1
D.. 40112  125..140 160..180 200..224 250..280 315..355
) 03 04 0,5 06 08 1,0
QO6on 1LKKBa AN K. peMHelH ¥ Y3KOTO CeveHii aH Ha puc.

18.2, 6, 01 NOMMKTAAOBSIX peMHeH — Ha puc. 18.2, 6, pasMepst (MM) poduia KaHaBoK
IUKMBOB NPHHAMAICT COOTBETCTBEHHO 1o Tat). 18.1 1 18.2.
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&

dp=2(h +0)

Ger
Dy

Pre. 182

Ha puc. 18.2 d, — pacueTHbii 1KuBa (| 1O HeliT-
PanbHOM JMHUH peMHs). 3Ha4eHHs PacteTHOIO [MaMeTpa MPHHAMAIT U3 psina: S50,
63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200, 224, 250, 280, 315, 355, 400, 450,
500.

Ta6nuna 181
Ceverme] |, 3 * P 7

a=(34+1) a=(36 1) F3 )
4 5 4, L) Lt
z 85 25 75 |12+ 03| 8 50..71 { 10,0 | 80..100 | 10,1 [112..160{ 10,2
A 11 33 $ {152 03| 10 |75.112( 13,1 (125..160| 13,3 |180..400| 13,4
B 14 4,2 (19 04| 125 [125.160| 17,0 |180.224 [ 17,2 | 250..500 [ K74
SPZ B35 25 10 (12 +03| 8 63..80 | 10,0 —_

— | >80 [ 102
spA | 11 | 33 | 13 [15to3| 10 |so.mz| 128 | — | — [ >m2 | 131
SPB | 14 | 42 | 17 |19 04| 125 |00 168 | — | — | >180 | 167

Hpumeuanun. 1 *Pasmep yng onpavox. 2.—n = 0,5...1,0 s (prc. 18.2, @),

Tatnuna 182

Cevenme peria & Iy 3 i
K L 0,95 2,4£0,03 3,5
a 4,68°%% 2,4 480,04 55
o 9,6'"7" 3,55 9,5£0,05 100

Breunif IR2MeTp WIKIEBA 1A TEPERaTi:
KIMHOBHIMY peMHsMA &, = d, + 2b;
TONMKIMHOBNM pemieM d, = dy—2A.
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Hilvprna uvmsa M= (n—1)e + 2, tne n
— 9HCJIO KAHABOK M2 LIKWES; SHavYeHus b,
A, e, f(vn) mpuseseHs B 7aon. 18.1 1 18.2.

Tlpy paruGe peMys Ha HIKHBEaX Yroa ero
KIIHHA yMeHEIAeTcs. IToaToMy yron o Kyuea
KaHABKH Ce/yeT HasHa4aTh No Taba. 18.1
3dBHCHMOCTU OT OaMeTpa IIP.

TomumiHa ofona WYTYHHBIX INKUBOB
nepeaas:

TUIOCKOPEMEHHBIX By = 0,02(D + 2.8);

KIMHOPEMEHHBIX By = (1,1...1,3)4;

TIONAXTHHOBRIM peMEeM 8,y = 1,64,

Tomupma 06012 CTANBHBIX WKNUBOB Sypm
~ 0,':(3’5‘,,,r

115 3y pemes
Ha puc. 18.3, 4, a ofon mxwBa — Ha puc.
18.3, 6. HexoTopsie pasmept {(MM) 3yGuaToro
PEMHA U KOHCTDYKTHBHBIX SIEMEHTOB 06082
IIKYBA NpHBeseHE B Ta6n. 18.3.

TaGnuma 183

Mozyms m 3 4 5 = i
Tlar 3y65es pemma r 9,42 12,57 1571 21,99 31,42
ToumuHa peMus H 4,0 50 65 11,0 15,0
Buicora sy6a. R 2,0 25 3,5 60 9,0
Tommma 3y6a 5 2 44 50 80 120
PaccrogBie O BHIARN| 8 0,6 0.8 08 0.8 0.8

PEMHS IO OCK TPOCA

Lluprmsa pevia & 12,5..50 | 20..100 25.100 40..125 50..200
Yrcno 5yGhen peMES 2 40...160 48..250 48...200 56.140 56...100
IIuppra BragseH HHarsa & 3,210,2 | 40102 | 48402 | 7,5203 | 11,5103
Tryuna BIATHHR LIKKEA By 3,002 | 40402 | 50402 | 85203 | 125203

JivaMerp neuTenbHOR OKPYKHOCTH d== mz, Tie g — SNCHO 3y0LeB WIKUBA.

Juamerp Bepumn 3yGres d,=d—25,+ Kk, rfc Kk — NONpapa, YIUTHBAIOMIAA
HATDYIKY M NMONATIMBOCTS KAPKACA, MM; SHAK «t [UIS BEAYINEro KWBa, SHAK «—» —
A5 BeAOMOTO.

o dop k=0,2FA7/b,
Efe b — umpuHa peMis, vw; K, =2+ l(}’T,C‘,/(m(m,) — pacyeTHAA CWIA, TICpeiapac—
Mas pemueM, H. 3necs 7; — Bpamaommi MoMelT Ha ManoM wwkuse, H-r; m—
MOIYIb, MM; Zy — YMCAO 3yGheB Manoro wkuea; G = 1,3..2,2 —KoadduumeHT
IHMHAMMIHOCTH M PeXHMa paboTsi.
IonaTmmeocTs A BUTKOB METANOTPOCA KAPKACA PEMEA TIPHHUMAIOT B 3aBUCHMOCTH
OT MOy 71

MMM 3 4 5 7 10
Aow/H.... 00014 00006 00008 00011 00016

Illupury b pemta BHEUpaioT B3 caeylomero pafa: 12,5; 16; 20; 25; 32; 40; 50;
63; 80; 100; 125; 160; 200.
Huanerp sranun umuea dy= d,—2k,. TommHa oboga &= 1,5m+ 2 MM = 6 M.
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Pruc. 18.6

3y6uaTkic peMHH FITOTOBISIOT C YIMCAOM 3ybbes z,; 40, 42, 45, 48, 50, 53, 56, 60,
63, 67, 71, 75, 80, 85, 90, 100, 105, 112, 115, 125, 130, 140, 150, 160, 170, 180, 150,
200, 210, 220, 235, 250

Huamemp cmynuyp: uncuBoB s Joboro Tuna Nepeaasdd (pyc. 18.1 —18.3):

9yryHHBIX 4, = 1,65d;

craneHbIX d; = 1,55d.

i1 IPHEHT 0 L = (1,2...1,5)d. ORCHY2TEIBHO JULUHY CTYTHIE
0T C YHeTOM P TOB pacieTa IIOHOTHOTO HIIM ILLTHLIEBOT0 COeXUHEHMS.
Tosuuna duckos MIKIBOB s moboro THia Nepefaun C= (1,2...1,3)5.
Boramcnenise pasmepit Dy di, Ly € okpyrsior B 6mixaliluyio CIOpOHY A0
i U3 psia X oicen (cm. Tabn. 24.1).
JIns CHYDKEHMS MACCHI IIKUBOB M YAOGCTBA TPAHCTIOPTAPOBAHAS B IMCKAX HHOTAZ
BHITIONHSAIOT 4...6 OTBepCTHii d) BOSMOXHO GONBIIETO AMAMETPA.
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B nxusax ¢ juametpoM D > 200 MM fiucK creAyeT KOHCTPYUPOBATh B BIAC KOHYCa
(pue. 18.4), uTo cniocoBeTBYeT NYYIIEMY OTBOJTY Ta30B TIPH 3AIMBKe GOPME! METAIIIOM.
V MEAIEHHO BPALLEOLIIXCH BIKUEOB 06paGaTEBAIOT TONBKO pabodyio JIOBEPXHOCTh H
TopiH 0607a, & TAKkKE OTBEpCTHe M TOpik! crymukl. HeobpabarsikaeMble HepaGoune
NOBEPXHOCTH 151 YHOGCTBA YIATCHAA MOZeTW LUKHMEA 13 (OPMBI BLIIONHAIOT KA KOHYC.
BrICTpOBpalONecs IKVBEE I TyHlliei 6anaHcApoBKH 00pabaTeIBaloT KPYroMm.
B 370M cliydae BHYTPEHHIOIO NOBEPXHOCTh 060fia M HAPYXKHYIO TIOBEPXHOCTH CTYIIHLIE!
BLIONHAOT YUALHOPUSECKUME.
l BanaHcHpyioT LIKHABL FIyTeM CBEPACHIS OFBEpCTHH Ha TopLaX obona.
Tak xak 55 yno6cTea HaneBaHNs M 3aMeBHl peMHel INKUBBE OBLITHO pasMellaloT
| KOHCONBHO, T0 MX YHNOOHO yCTAaHaBIMBATh HA KOHYCHBC KOHLL Banos. Ocepoe
KPEIUICHHE LUIKWEOR Ha BaNiaxX MPOUSBOMAT 110 OHOMY U3 crIOcoBOB, IPUBENCHHEIX Ha
puc. 20.1 u 20.2.
0601 1IK#Ba, YCTAHOBIEHHOTO Ha KOHCONBHOM YHAacTKe Banla, JUIF YMEeHRICHUS
M3rrbaloIIero MOMEHTA CleyeT pacioiararh Kak MOXHO biroke K onope (puc, 18.5).
Korna usrubaouyic MOMEHTS! OF HATSDKCHIS PEMHA TIPABOLAT K HOXEIaTCHbHbIM
nedx BaNa, LIKKBbI KOHCT Tak, Y1005 CITa HATAXEHUA peMHel He
Qi [Crepiacy Fa pon Jlas 37070 X PACTIONATAOT Ha COBCTECHHEIX TOMIMTIHEKAX,
X]

YCTaHC Ha ~craxaHe (puc. 18.6).
g 18.2, HATSKHBLE, YCTPOMCTBA
Ans XoMTeHCALIY BHTSOKKH peMbei B HX KC

OTKJIOHEHHH JUIMHE! GeCKOHEYHBIX JUIOCKMX, KIMHOBBIX, NOMAKINHOBEX M 3y0YaThIX
PpeMHeit, a TaxKe JUIA JIETKOCTH HaTeBAHUA HOBEIX PeMHe#l JIOTXHO GLITE MPeAycMOT-

PeHO P . Harsxsoe yerpoii-
CTBO AOTIKHO O i O P BIp o1 0,97a
1o 1,064, rne a — p

Hasibonee pacmpocTpaHEeHs! CACHYIONIME CXeMbl HATAKHBEIX YCTPOUCTE:

Prc. 188

I Koscrpysponane yanos  jieranel saunan 2

I
B "
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Prc. 1812

WIeKTPOABATaTeA (WM Hpyroro yaray (puc.

18.7, a);

— TIOBOPOTOM ILIATHI, Ha KOTOPO# PacTiofioXeH 3JieKTPOIBHIATENb (M ApyToit
yaen) (puc. 18.7, 6);

— orrakHEM (pac. 18.7, 6) win HarsxeemM (prc. 18.7, 2) ponukom.

B ycrpolicteax, npHBeAeHHEIX Ha puc. 18.7, HaTAKeHUe peMHEH CO3NAIOT MCXOAs
M3 yCNOBUA nepeaavdd HauGoLIIero BoIMOXHOro MOMCHTa

Ha puc. 18.8 CXEMBI P BL

— OKpYXHOH cHIO#i Ha Liectepre (puc. 18.8, a);

~— PeakTHBHHIM MOMCHTOM Ha KOPITYCe y3Ia (pe)wmpa) (puc. 188, 6);

— PEeaKTHBHBIM MOMCHTOM Ha KOpIIyce 3leKTpofpsratenst (puc. 18.8, 6).

B ycrpolicTpax 1o puc. 18.8 cita HatsaxeHNs peMHel ABTOMATEYCCKY UIMEHSETCS
TIpOTIC MOMEHTY. D10 CocoGCTByeT COXPAHEHIO PeMHEH
M YBEJMNEHHIO MX pecypca. IT03TOMy CaMOHATAXHEIE YCIPONCTBA MEPCIEKTHBHEL
Hepe}la-m C ABTOMATHMECKAM BaTIDKCHHCM HEpCBSPCHBHBL,

Ecmx anexTpogsHraTes pasMerieH
Ha noﬂy LEXa, TO yNobHO PperymMpoBaTh 8-8
HaTsDKeHNe PEMCHHOH Itepefiauy IiepeMe-

IIEHHEM €TI0 TIO IBYM CaNasKkaM, NOCTaBMA- l‘
o SN =
A QEAARReTCA Jpriec Vil T TR TTETIERY
M U3TOTOBUT
HYIO JUINTY, xmvpy]oxpemxnunyuexa r}
Brunte Pue. 18.13
B KOTOpbiE amanhmam GonTel 7 € 9eThi-
9

io



Puc. 1816

Puc. 18.18

2)

Puc. 1815
{Th
r_—ﬁi
Vil 1
Prc, 1817



PEATPANHOM ToTOBKOH (pHc. 18.9). Brek-
TPOABHATATENE YCTAHARIMBAIOT HA TUIATY,
nepeMEINaloT PEryTMPOBOMHEIM BHHIOM
2, a 1MiocNe OKOHYAaHMA PeryIMpOBaHiLsE
SaTAIMBAIOT Faliky 6onToB 1.

YIpuMeHsIOT TakKe HATOKHEE Yo-
TPOHCTBA, COCTOMIIME HS JIBYX IUIHT: Ke-
1o06UNHCHOH, KOTOPYIO KpenaT K Iony
uexa, M HepeMeyarowesicas 1o HENomd-
BHXXHOJ MDY PeryTMPOBAHIN HATAXeHHA
pemmreil. TIpy eMHNIHOM NPOKR3BOICTEE
SUIAITHI IENA10T U3 CTANBHBIX IHCTOB (PHC.
18.10), a mpH CopuiHOM — JIHTHIMH M3
ceporo Hyryda (puc. 18.11)

BneKTpoNBUTATSIb KPCIATK:
1aTe BrHTaMy [ JIns BUHTOB 2 B BepX-
HEH TUMTe BHIQIHEHH YIIMHCHHEIE
nasbl, 4 B HIDKHeH — pesbBoBhle OT-
BepcTHs. Tl OKOHMAHMM PeTYIHpOBaHIS
BAHTH 2 3atsrnsator. [epeMernator sep-
KHIOIO TUIHTY TIO HVDKHeH mOsKaiouumu
eunmamy 3 (puc. 18.10 w 18.11),
manyuumu 4 (pric. 18.12, a) ury eunmarm
5 (puc. 18.12, 6), xomopeimu mosicro nepe-
Mewans 6epxHioio naunty € 06oux Ranpag-
REHUAX.

Iepenasiv NOMMKIMHOBBIMY U 3y69a-
THIMM PeMHAMA YYBCTBRTEILHH K Tiepe-
Kocy oceii pajoB. B amx cuyvasx misn
Gojiee TOMHOTO HATIPABNEHMS BepXHel
IUINTHL B HEE 3alpecCOBLIBAIOT JIBS KO-
POTKHE MITIOHKH, PacTionaras WX y KOH-
LOB ILTHTs!. B HIDKHEH ILIHTe BLOMHAIOT
MMVHHHE nasel (pue. 18.13). Yrobsr
YMEHBIIHTE MOMEHT OT CHJl HATAXCHHS
BETBEH PeMHSA, LTIOHKH M HIIOHOYHBIS

ETTTTSS

Pyc. 18.19

Na3bl PacTIoNATAIOT KaK MOXHO G/iKe K Pye. 1820
LIKMBY.
H

Ha TUHTY ¥ SNEKTPOABHTATENL WIK Hobolt Apyroii yaen
i TIep . Flpu ke TUTUTHL HEC ock

Ka4yaHWA paciiolararh Tak, YTobs yron § (puc. 18.14) 6bin Giuzok k npavomy. Eciu

aToT Yro Gimsok K 180° (yroxn §), 1o npH TUTATHL

MaJlo H per b ). K YUIMTEL BCT

B CTAHMHEL (PaMbl) IPHBOIHBIX YCTpoiicTs (puc. 18.15 — 18.18).

Ha prc. 18.15 HarsxHoe YCTpOHCTBO COCTONT M3 HeNIOABUXHOR M KaJalowieHcs
rumit. Heno/prkHa IUra NPUKpeIvicHa X 110,y LeXa.

Ha puc. 18.16 u 18.17 HaTsDKHLIe YCTpolicTBa BCTPOSHE B PaMy, CKOHCTPYHPOBaH-
HYIO M3 ILBEILICPOB-

Hatsmxsoe yerpoiicTeo Tio puc. 18.18 ycraHoBIeHo Ha penykrope. Harakenue
pemHeil B 3TOM clydae 7 Bonmon (puc. 18.18, a),
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OBYMsl IIApHMpHREIME GontaMu © TpaBodl M

neBoil pe3sBoit M CHIKKOI, Takke MMeIoLiei

TIPaBYIO M JieBYIO Hapesky (pyc. 18.18, 6) sum
1080%HbLM eunmom (puc. 18.18, &).

Jlns yenoruii edunuyiozo npouseodcmsea He-
TIOMBYKHBE M KAualoLuecs IUTMTBl KOHCT-
PYHpYIOT cBapHEIMH (pHc. 18.19 m 18.20).

Tipu cepuiinom TIPOWIBOACTBE SKOHOMM-
HECKH OMPABiAHO HMSTOTORIATH KAuAlOMpecs
TUTHTHI JIATEIMM ¥3 ceporo yyryHa (puc. 18.21 u
18.22). TonlHHA CTeHOK JMTBX TUIHT BOMKHA
ORITE 110 BO3M SCTH Bol. Jia y JKECTKOCTH
TIpYMEHeHHe pebep.

Ocn noBopora Kauaionpixes mwmT (puc. 18.14) BRIIOIHAIOT 1O ONHOMY M3
BapHAHTOB, NPEACTARICHHHX Ha puc. 18.23. IlpocTeiimii M3 HAX NOKA3AH Ha PHC.
18.23, a. B arom BapuasTe och I YBaHa OT OCEBOTO YCTAHOBOTHEIM
suHTOM 2. ITlMpoxoe mpuMeHeHHe HAXOOHT Takke oceBas (Hxcauus ocu Inaiifoi
IHE3 (3 -—-prc. 18.23, 6, 6); HA pUCYHKe NMOKA3aHbl OCH A 3TAX 1AH6G nByx
VICTONHEHMi: 6§ — Gea Gopra, € — ¢ GoproM Ha omHoM KoHue. KoHeTpyiamis wai6sn
[{E3 npuBesena Ha pue. 18.24. Ot Bbmananng ¥3 KaHasky wainty I1E3 ynepxusaet
yupyro AchopMupyenMas TepeMbIuKa.

Ocy TioBopoTa WIApHUPHEIX GonToB (cM. puc 18.14) KoHctpywpyior mo Tumy,
HORA3aHHOMY Ha prc. 18.25. Buecto uKcaliy cTONOPHRM BRHTOM 3/IeCh TAKXe MOTYT
GriTh TipyMeHeHs Waibs ITE3 M cOOTBeTCTBYIOLME OCH.

Puc. 18.27
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ABTOMATHYCCKOE Pery/HpOEAHAC HATIKEHUS
PPEMEHHOM TCpeauy MPO3BOMAT TAKXKE CLA0d ma~
Hcecmu SNEKTPOIBATATENY M KaAIOLIEHCA TUIUTH
(puc. 18.26, a) vian npysxcuroi (puc. 18.26, 6).

H. s

nepefayy GoJBIIOE 3HaYeHHe HMeeT yron obxeata
peMHA Ha MmanoM iukuse. IMosToMy mpu orHO-
CHTENEHO GOMBIIOM NEPEAATOTHOM THCTE ¥ MAIOM
MEXOCSBOM PacCTOSHMM LenecoobpasHO Hars-
JKeHHe PeMHsA Tb HAMANCHEM P

(pvc. 18.27, a). B mepepadax 3yGuaThiM peMHeM
TaKKe uenecooﬁpasno TIPEMEHEHNE HATSIKHBIX
POJHKOB.

Jlns mepenay KIMHOBEIME ¥ [OTHMKIMHOBEIMU
PeMHAMH YTON OGXBaTa PeMHs HA MANOM IIKHBe
MMeeT MeHblllee 3Hauerme. YTo0bl HE BHISHIBATH
H3rnG pemHell B JIDYTOM HATpPABICHHMH, B 3THX

nyu1ie ™ posuxy
(pnc 18.27, 6). HarsoxeHye OcylUecTRIAIOT IPY30M
i npyxuHoit. KoBeTpykumo ponikos (7 Ha puc.
18.27) psmonHmor no puc. 18.28. Jinamerp dy
HATSOXKHOTO PONHKA JomkeH 6ITh dy = 0,84y, rae d;
— maMeTp Manoro nxusa. Eciu Befyupii LIKuB
PeMOHHOI Nepeiadi YCTAHOBJICH Ha Bally DJIEKT-
POmBHTATENS, TO YA0GHO KoHew peiyara 2 (puc. 18.27) pacTionOXHTE HA TIOBEPXHOCTH
aToro uikusa (puc. 18.29).

Huorna kodew perdara 2 y Ha W OH TIC
¢uiaHna KPHIIKK NOMIUMITHAKA (pnc 18.30).

Puc. 1829

Puc. 1830



I'nasa 19
3BE3JOYKU HENHBIX NEPEITAY

Tocne pacyera (cm. |7, B, 12]) nenHol nep: THONy4aloT JaHHEIe:
AT p NelH: MHCAO Z 3y0beB 3BE3NOTKH. MU0 N PAROB LieTH.

Pae. 191

KoHcTpykumio 3Be3fiodek LeMHHIX Depefiad ODIHIacT OT KOHCTPYKUME
LMIMHAPHYECKAUX 3y6YaThiX KoNec JHMIDb 3ybyatsii BeHew. [TosToMy muaMeTp v JUIMEY
CTYINMLBI BRTIOJHSIOT 110 COOTHOLICHIM Ui 3yGuaThix Konec (oM. 5.1).

Pasvepsl (MM) BeHLa 3Be30YCK PONMKORBIX H BTYNOUHNX emeif (puc. 19.1, 4, 6)
« 10 cc :

HENHTCIBHLE AHaMeTp dy =p/sin(180°%/2);

AnaMeTp OxpyxHocTH Beictynio D, = p[0,532 + ctg(180°/2));

IyaMeTp OKpYXHocTH Bramym D, = d,—2r,

nwamerp nporodxn B, = petg(180°%/2)—1,34;

IHprHA 3yba Tieny oxHopaaHoH b= 0,938, - & - <
-0,15 vm;

IBYX- ¥ TpexpsmHol b= 0,98, - 0,15 MM;

HMpUHA BeHUa B=(n - DA+ b;

Pagyc 3aKpyrIeHua 3yba R=1,7d;; , i

Bae

TominHa obofa 5= 1,5(D, - dy);
TomnpHa gucka C= (1,2...1,3)5.
Ecmm nipodwns 3y6a B OCCBOM Ce9eHNA BEITIONHSA- ' <

10T co ckocoM (puc. 19.1, 6), 4ro sAmuderca nped-
TOYTUTENHEM, TO NIPUHAMAJOT YToll cKkoca y = 20°%, a

Gacky f=0,2b.
B ¢opumynax obosHadersr: 7= 0,5025d; + 0,05 Mm Pl
— paIHyc BNANUHDL d) — I¥aMeTp POIHKA Liell; By 2

i MeXTy BHY TWIC
TnacTuH uer (puc. 19.2); A — paccTodHne MEXIY
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Tnasa 20
MY®PTHI

KoHetpyxuma, pacyer M cpoii MydT o B paborax
12, 8, 12, 14). Hekorophie MydTsl cml-mapmaosa.l-m B paﬁm‘ax [2 12 14] npnneneﬂbl
KOBCTPYKIM My(dT € Ta6aHLaMM MX PasMepoB

Jlas npHOIMKEHHOTO packeTa BPAIIAIONIETO MoMeRTa Ty, Harpyxaromero Mydry
B IIPUBOLE, HCIONBIYIOT SABUCHMOCTD

Li=T+ = KTy, @o.n

e Ty — JUTHTENTHHO JIGHCT. it MOMeHT; T — IHHAMMNeCKAL
cocTaBsnolas MoMenTa; K — xostbdUIMERT pexuMa paBoTEL

Ipn croxotinoii paﬁame " Heﬁonhmux PA3TOHSEMEIX ITPH TyCKE MAccax (IlpP[BOﬂH

1 $1¢pOB, HCIILT y ) K= 1,1...1,4. Tlpw nepasromeproii patione ¢

TOMHKAME H rasr iX Maccax (fic Pbl, METLHAIIB,

MeTannopexyime cranku) K= 1,5..2,0. Ilpn yaapm)u hazpyske 1 Gombinix asroHs-

eMBIX MACCaX (MOAOTH, NPOKATHBIE CTaHH) K=

20.1. YCTAHOBKA TIOTTYMY®T HA BATAX

Tlomymydrmsi Ha KHe WM KOHMYeCKAS KOHIIN Balop.
TIpuc u Banax (v < 15 MITa)
TIOTYMYQTEL CAXAIOT Ha ITARKHC LIMIMHADIICCKIC KOHIH BaToB 1o TIEPEXOTHBIM
nocankam Tuna Hi/k6; Hi/m6. Tipn peepcuBHO# pafore, a TakKe MPU CUILHO

panax {z > 15 MITa) npumersnor nocanky H7/n6. Jins Tiepenady Bpa-
LUAKOLETO MOMEHTA HCHONB3YIOT ITIOHOYHOS COSMIMHEHUC.
Tlps ycraHopKe DONYMyQT Ha IMUTAHADINECKHE LUIMICBEIC KOHIH BAjJoB M

i pabore 0T IO LeH HCTAM: AN
npmnﬁomlx uuwmes — H7/j6; Jid SBONEBEHTHHX Lutaties — 7H/7n.
Ve TonyMydT Ha L¥D 4eCKYe KOHIE BaJlOB ¢ HATATOM M TIOCIEAYIo~

1i€e CHATHC HMX BBISHIBAIOT 3aTPYIHEHHs, KOTOpble He BOZHHKAIOT INPH KOHHYECKHX
KOHHAX. 3aTDKKOI NoNyMydr Ha KOHMYecKye KOHLB MOXHO CO3aTh SHAYUTEALHEIH
HaTar B CC n o Tb TOYHOE H YITIOBOS TNONOXCHHE
nonymydbTH oTHOCHTEMBHO Bajia. IToaToMy npy GoJBUMX Harpy3Kax, pabore ¢ Tomd-
XaMyl, YEApaMM B TNpH PeBepCHBHOI paboTe Mpe/MOYIUTE/IBHO MONYMy®dTH yera-
HaB¥BaTh Ha KOHHYeCKHe KOHIIH BAJOB, HECMOTPH Ha HECKONEKO Gombuiyio
CIOXHOCTD MX M3TOTOBNCHIA.

Tlocanky moaymydbTH Ha KOHWYECKHH KOHell Bajia BENIONHSIOT ¢ O0A3aTe/IbHBIM

©OCeBOM CHMITBL, c noMolLLio Goira 7 Yepe3 TOPLOBYIO a6y
2 {pnc. 20.1, a). Cronopras maitba 3 ¢uxchpyeT GoaT OTHOCHTENBLHO IaliGe, a
xuit g 4 WAty orHocKTeNbHO Bana. OYeHs HaleXHO

3aKpeIUieHMe TIoNyMy Tl BYMA GOITAMH, KOTOPHIe 3aTeM CTONOPST NpoBoiokok J
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Prc. 201

win mwianko#t 2 (prc. 20.1, 6). Haeio Takke KpeIvieHue NonyMydrs! raiikoi 7 (puc.
20.1, 6, 2). TaiiKy noclie 3aTsDKKM CTOMOPAT 1aitoii J.

st nocTUXEHHS TOYHOTO YIDH OTHC KOPOTKOM ¢
(fx/d < 0,7) MoNyMyBTEL, NOCAKEHHbIE HA INATKUH WK IUTHICBEI I TAHAPYECKEH
KOHell Balla, NOMKAMAIOT FafKoi K TOpLy sariedrka Bata (puc. 20.1, ). YacTo Mexiy
TOAUMITHUKOM ¥ TloyMydiroli cTapaT pacriopHyio BTyky I (puc. 20.1, €), kotopyio
©OXBATBIBaCT MAHXeTHOe ymnotHerye 2 Bo msBexaHve NpoBopavMBaHWs BIYIKH
OTHOCUTENBHO Baja NONyMydTy obs3aTeIbHO TIOKMMAIOT K TOPLYY BTYAKH 6oaroM I
Yepe3 KOHLIEBYIO LIaji0y 4 WK FaiKo.

Tlpy oTHOCKTENBHO IIMHHOM OTBEPCTHM B Clyuae 6asHpoBaHus 110 WIMHAPHIEC-

Ha

KOH TiC A NOAyMyhTE (i PYIOT Ha Banax b
prc. 20.2.

Ha puc. 202, anonymydry ¢ aunmom 1, 3acToNC
HPYXHHHBIM KonbloM 2. Ecu oTeepeTae A1 BHHTA CBSPIAT He B WTIOHKE, @ Ha Bay,
T0 NS yer Y roci Apu KPOMKY C

TIpUTYILLHOT (hacKoii.
Ha puc. 20.2, 6 nonymydy GuUKCHpYeT waiiba 2, BXOAAIIAA B 113, BHIOTHEHHEH
B umonke. 1llaii6y kperaT BuHTOM I K Topuy nonymydTh. IlImorka B 3TOM Criydae
HOJKHA GBITE TOYHO NPHTHAHA X0 JIIMHE [asa.
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Ha puc. 20.2, ¢ noaymydry ¢ IPYIOT Ha Bay Konbom I
BeresicTeie norpeiHocTel pasvepos £, b ¢ § MeXTY TOPUAMH KONbla B noyrywyrpm

MOXeT BOHHKHYTb 3a30p. Ecniy Takoit sasop Mexay noryMydbTou 1
KOIBHOM ] CTAaBAT KOMIIEHCATOPHOE KOmEUO 2 (pue. 20.2, o), Tom.lm]-ly k KoToporo

MAH KOy TOPIIOB JIO P p TpU
cbopke.

Hnst sTOM Xe U BMECTO KOMIIEHCATOPHOTO Konbla 2 noayMydTy (PuKCcHpyIoT
U302y mbiM npyHcurne xomyom 1 (puc. 20.2, 9),

Ha prc. 20.2, e nonyMydiy Ha Bany & PVIOT dsa 1,
B KaHaeky Bama. Ot TIiC ToCKoe e KOMBLIO
2. Ha pue. 20.2, »c dukcupyione monykonbia I ¥ 2 Kpenar BUHTAMM K TOpLY
TonyMydTEL

THoaymydTy, HOCAREHHYIO Ha TMICBBI KOHEI] BATA, KPOME CIIOCOBOB ONHCAHHBIX
Bbillie, MOXHO dyeypoBarh uauyessin koreyon 1 (puc. 20.2, 3). Konsuo I posonsr
O KAHABKU Baid, IOROPaUAAIOT Ha 1/2 YrnoBoro 1uara 3ySbeB M KpeItaT ONHUM-TIBYMs
BHHTAMM 2 K TOpHY NoayMydsL

Tlpy sapyrmBarum Kosuseckoli npobr 1 (puc. 20 2, 1) fedOpMHMPYIOT IUIVICEhER

KOHel| Balla, ¥ ero Ip, ¥ HanexHo IPYIOT TIOMYMy BTy OF OCeBhIX
CMeHIEHHIi.

B anocobax no puc. 20 2, €, 5, 3 BOMOXHbIA 3230p MEXIY TOPUAMM HONYMYDTh
U Konbila I, TIOT] 1 I, b ¥ 5, yCTpaHAIOT TeM, 410
TOMUNHY 5 KOJbLA WK Homundy TOPHBI KOJBLIA TIO Pe3y/IkTATAM

wM3MepeHHH TpH cGopke.

20.2. CMELOIEHHMS BATTOB

B

TIOT M 13T HleTaneli v nor cOopxry Balkl,
coeHsAeMEIe Myqrtol, Kak NpaBrio, HMCIOT cueiyenus: paduansioe A, yerosoe {niepe-
KOC) ¥ M 0cegoe o

Ha 3rane npoext i HaxoaaT B3
PEHIL €OC LeneH, X OTHOCHTSIBHOS Pacmio-
JIOKEFME YIIOB, HATIPIMED, 3NMeKTponsuratens 1 i penykropa I, yeTaHORTEHHEIX Ha
obweit rmite (pame) T (puc. 20.3, a).

Ha cxeme Ry Bi— (hy m
yiosoe (B) BANOB B BEp i ILIOCKOCTH; @07 — Pa3Mepsl, Onpejeni-
mu.me 0CeBOS CMELICHNE MeXDY TopliaMu nonyMydr (Mny Banos)

01K by w ki, yerarornenn FOCT 16162—85 u

l"OCT 859779 TIpH HOMUHATEHOM SHAICHIT y(hs) mo 250 MM —0,5 ; cBEILE
250 po 630 MM — 1,0 mom.
1

NOHEHUST Bo1io I"OCT16162—0.; ,1/100 /v,
a pasmepa f, no FOCT 8592—79 s # TOYHOCTH —
0,15/100 Ma/vam.
CoocHOCTL BANOE B BePTHKATLHON I TIOT 74
hy, Bg v By, @ TatORe By, By 1 B
Co0CHOCTb BATIOR B TOPHIOHTAIBHOIN 11 H TIoT W pac-

CTOSHMI OT ocejl BAJOB O JIMHHI PacTioNOXeHus KPeTeXHBIX OTBepCTHI B Janax
JIBUTATENs ¥ KODITYca PeyKropa.
Pad

KO! noxxianok IV {puc. 20.3, 6. [oa Kasmym Jiany
3NEKTPOXBUTATEIS CTABAT 10 OAHOH NOJKIAIKe TC > 8mu, pEIe (pesep
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Hanpumep, 715 IONYCTHMOTO YINOBOTO CMellleHHs y = 157 JMHelHOe CMellleHue
Al'za e 1= 100 MM paBHO:

Al/100 = 15/34,5 = 0,43/100 MM/MM.
TaGnuua 201

Tapawerp 105 Chopka 6e3 MOTKIANOR. (C60pKa C TIOIKIATKAMH TIPH TOTHOCTH CEOpIH
HooTH
M BHCoKok
A, vt 15 | 20m 03 0,7+ 0,15.0,05
oo MA/MOM 06 /100 0,25/100..0,05/100
s, M 30 £0,5 40,15

Tlpunesasus. 1. *BpH pasmepe hol(f) 20 250 ane 2. **Tipn pasmepe hy(hs) cuse 250 10 630 304, 3. ***Bes mumepin
soro yaron. 4. 7*C # ocesoro Y3108,

ocel 4.

Ilpu paGore IPHBOROB AEHCTBYIONINE HATPYSKH Aedh VIOT KOpIIyca YIOR
{peIyKTOpOB, BEKTPONBUraTeNeH H Ip. ), a Taxoke IVIATH (pambl). OcobeHHO SHAIMTE Ab-
HBbI fledopMatvi KPySeHHS BLICOKHX paM. S1a fiedo) TK, TeIh-
HOMY, 6] oMY, BaJlOB M, KaK CJGICTBH®, K
AC ITe/ILHOMY HAT 3JeMEHTOB My(dT, KOHCQIEHHIX y3aCTKOB Banon. C
yueToM fiecol if pamsaiLHOe Baios MoxeT B 1,1...1,6 pasa nipeBriaT,
3HAYCHUS, NPUBOAMMEIe B Tabn. 20.1: GoNbluve 3HaYeHHS NIPH MOHTAXe YIIOB Ha
EBBICOKHX PaMax, MEHbIIHe — Ha HH3KHX paMaX M AIFTBIX IUTHTaX.

‘TOYHOCTH OTHC Y3IIOB -~

KOTOPYIO BH TK . Y106 He NOBTOPATE € NIpH
TIOCTEAYIOWHX NeMOHTAXE M MOHTAXe, NONOXeHHe KAXJIOro yana Ha FinTe (pame)
4o 3ad YBATE IBYMH KOHT KOHI gy yera-

HC B > Op g 3roro Mecta (puc. 20.4, o). Ilpu

OTCYTCTBMH TAaKMX MecT (hpesepyioT HAKIOHHBIE TUIOLIANKK ¥ KOHWYeckHe LTH(TH
cTaBAT oA yrioM (puc. 20.4, 6). IlItudral, KOTopble CTaBAT B IYXHe OTBEPCTHS Wi
Gea [ocTyNA /1A MX BHIKONAYMBAHHs, JODKHBI UMETh Pesbly (HADYXHYIO WIH BHYT-
PEHHIOK0) 7151 YOATCHWS TIPY AEMOHTAXE Hns ¢ y3na

TaKKe 4YeThIpe TOPHIOHTANBHO PAaciic bt KVX ITAgTa, HOCTAB-
JIEHHBIX B CTRIK 6230BbIX TUIocKocTei (pric. 20.4, 6). B 370M clyyae OCH KAXIOH mapsl
wTHdhTOB pacrionaraloT B IlaHe NOX yrioM 90° apyr apyry.

Prc. 204
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20.3. KOMIIEHCHPYIOIIIME MY®ThBI

M3 xol VIOLIVX B M: 'POCHIH Y4acTo aybaaThe
¥ LeIHEe MyGTEL

Pacuer VIOLEX MyPT T mo & B
yueGHUKAX U creLmanpHOM Juitepatype [12, 14].

3ybuarsie Mydma (puc. 20.5) 1mup And BaJIOB, OCO-
feHHO B TAXE.IOM MAUMHOCTPOSHHH, TIe NepeaaloT GobINe MOMEHTH M 3aTpYIHEHA
JOUHAA ¥ a yanos. Ko L Mydihl Of T
CO3AHHEM 3a30pPOB MEXIY O 301 b4 [0} )7

opMEI 3y0bsIM 3y6HATEIX BEHLIOB BIYIOK.

3yGuarsie coNpsoKeHNA MydT paboTaloT B Mac/AHoH BarHe. B Mydrax mpeaycMor-
pCHbI OTBEPCTHA JUIA CIHBA ¥ 3a/HBA B HYX Mac/ia, YIVIOTHEHHH [l TEPMETU3alL.

CMelLeHNEe A M OTKIOHEHVE § OT TIapailieIbHOCTH OCeli BaloB BRISLIBAIOT TIOBOPOT
060iMBI GTHOCHTENABHO BTYNOK. JIo] A ¥ yIIOBBIX
v CMellieHMH oceif BTYNOK ans MydT ¢ pasmr
MOMEHTOM MpHBeIeHa Ha puc. 20.6.

3y6uathie Mydrs Broupator no FOCT P 50895—96. Mydmel HOMXHBL obec-
neqnBath 90 %-Huli pecype He MeHee 17000 4.

Llenrme my@roe B uemHBIX MydTax B KayecTBe COSIMHHTCIELHOIO SICMCHTA

TLEm (puc.20.7), aTakKe 3y0daTHie.

JIOCTOMHCTBO LEMHBIX My(T. TIpH MOHTAXC H JIeMOHTaXe He TpeOyercd OCeBoro
CMELLEHAS Y2IOB.

Jlns yiepXaHKA CMA3OYHOro MaTepHala MydbTy 3aKPRIBAIOT KOXYXOM, PasheMHBIM
E OCEBOi TuTocKocTH. YTobbl NPeoTBpaTHTL YTEMKY Macia, B KOXyX BCTPAMBAICT
yotHerns. Koxyx o6bI4HO BHIONHSIOT JIMTHIM M3 JISTKHX CILIABOB. Tipn cBopke
MeX/y TUIOCKOCTIMH paybeMa CTaBAT YINIOTHSIONIYIO TIPOKNAKY. Tak Kak BeefcTsre
OTKJOHeHHH OT COOCHOCTH BaJiOB 3BE3NOTKH-NONYMyQIhl MMEIOT paluaibHEE H
YITIOBHIE CMGHICHNS, KOXYX HAJIeBaloT Ha CTYIHVI SBESOUCK C HEKOTOPHIM 3330pOM.
Yro6sl KOKYX BpAlANCA BMeCTe CO 3Be3iOYKaMM, ero (MKCHDYIOT Ha CTymvLe
YCTAHOBOYHBIM BHHTOM WIH IUTHGTOM, KOTOPHI OXHOBPEMCHHO YIEPXIBAeT KOXYX
or B OCEBOM

TaK KaK B 1IapHUpax caMolf L€l H B CONPSKCHAR €€ CO 3Be3N0TKAMN MMEIOTC

A
‘ \\
il
s @»

300 a5t 1° 18 XY

Prc. 20.5 Puc. 20.6
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Puc. 207

3230PbI, TIENHETE MyQTH He BpeBep aTaKKe B
c KiM) HarpysKaMH.

3a cuer BLIGOPKY 3a30pOB LieNHBE My(bThl NONYCKAIOT NepeKoc Batob no 1°, a
TaKKE A, or 070 MOMEHTA:

T Hom .. cB.6370250  ©B.250701000  ©B. 1000 1o 4000
Aod. .. 02 04 06

Tak kax A Manst <o B 726 20.1),
TO A HOCTIDKEHNA TpebyeMoit COOCHOCTH BalOB, dr
OMKHBI GBITE NPYMEHEHR! KOMIIEHCHPYIOHITE TIONKIATKIL.

Cuy, © KoTopoit Mydra Bo3flelicTBYeT Ha BaJj, MOXHO TIPHHIMATh B BOsIX of fj —

CHJIBI Ha Jeim IMaMeTpe IBE3NOYKH.
£ ~025F,
20.4. YIIPYTHE MY®Thbi
‘Vipyrrie MydbTh! COCTOAT U3 ABYX TIOFYMYPT, YOPYTVIMK

KOTOpbi€ BRUICTHAIOT B3 CTAIH WIH pe3vHbBL.

MY®TB] C METAILTHYECKMMU
YNIPYTUMH IAEMEHTAME

Jlag MeTANHHECKMX YOPYTHX 3EMEHTOB NPHMEHSIOT YINEPOIUCTHE MDY RUHHEIE
cram mapok 60, 65, 70 m 85 1 nerupoBaHiEe cTamy Mapok 40X13, 50XTA, 60C2,

SOXT®A, 60C2XDA n ap.
B naunfrocTpocHNA HauGonee 9acTo IS BUTHIX LIMIAHAPHYCCKUX TIPYAHMH pac-
TAKEHHA —— CKATHA HCTIOMLIYIOT yr Y0 XOJIC 1pOBO-

JIOKY KPYDIIOTO ceneHns auametpoM ot 0,2 zio 8 MM mo FOCT 9389—75.
Jins WIrOTOBNEHMS INOCKMX MPYXWH (DUIACTHH) MCTONB3YIOT CTAILHYK
0 Vio paboTarHyio nexty rpymm nposHoctd 111, 211,
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Puc. 208

Myddra fiomyckaeT cBOpKy coeIMHAEMBIX Yal0B 663 HX OCEBOTO mepeMenticans. [Tpu
3TOM TATBLEL T Yepe3 COOTBeTCT OTBCPCTHSA BTOPOik TIOOBHHE
MydTEL

Tlpy meperpyske NPyXHHE CXUMAIOTCH O COTIPUKOCHOBEHUS BHTKOB H Mydrma
CTAHOBUTCS NPAKTHYECKH KECTKOM.

IMpr koHeT Mybr ( B MM, puc. 20.8):
Dy=(20..22) NT; D= (1,2..1,3) Dy;
S=1,15D; =1,2D,; 1= Hy—hg; A= 0,5hnp0;,
e 7 ~— pacueTHbI BpalAIOIII MOMEHT, H-M [cm (20.1), (20.2)]; D, — HapyxwmIit

IUaMeTp TIpy ; | —mmea np > cxatus; Hy—
IAMHA B Hena. M 7\1, %/2 —nipegBaputetHas Aedop-
MAL{HSA NPYXHHEI, paanan TionoBrHe 0b1ueil AehOpMALLAN IO HATPY3KO#; A — 3a30p
Mexny HBYX CEeTMOHTOB; Aqpen —

b,

prmmbl CXATHS PaCCIATHIBAIOT 110 cue F; (H), nelicTeyiomeit Ha oty nipyxumy,
¥ HeobXomMMOH fledopMaltan cxatus A (MM):
Fy = 210%T/(Dy2); 1= oDy,
e z=n/2 —uucno Ha OBHO ¢1e; 1 — obilee yncio
TIPYHH; € ~— Koo(AIMERT, 3aBHCAINIA 0T 1 {CM. CTp. 217); ¢ — YT OTHOCHTRIS-
HOTO TI0BOpoTa noNyMyQT npH Niepenate MoMeHTa (g < 0,087 pax).
() 0T TIO hopMyne

d=1,6 V(CF+ LA5) E, / I -

Hnneke npysame €= D/d sanaor. O6srao C=4—35, JlonyckaeMble Hanps-
XKeHUA [elnpe; WIA pacueTa IPYXMH Ha NPOYHOCTR NPH IIONHOM CRATHE BUTKOB
TIPYHUMAIOT o Ta61. 20.2, a AOIyCTHMEIE P [zl
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{xl = (0,7.-.0,8)[<]epe EH

TonyyerHpii pacyeToM JmameTp nposo- 1

JIOKH OKPYIIAIOT B GMIXAMLIYIO CTOPOHY JO Te5001

craHgapTHoro (cM. 13.2).
O

Jpyrue 500 <
(vonyns cxBura G= 8-10° MIla): T1254] l\

9HCIO BUTKOB MpyxuHs i = Gd\/(BCEy); 25 10 15 4 MM

TIONHOE Y¥CcHo BUTKOB i, = i+ (1,5...2,0);

wrar npyxass p= d+ (1,1...1,2)A/i, Puc. 209

Hapyxubit guametp D,= D+ d;

JHMHA CXaToHl jo BeHma BUTKOB Hy = (5—0,5)4;

IIHa B HEHAr Hy= Hy + i(p—d).

Ha puc. 209 mpeicTaBieHbl 3aBHCMMOCTH MeXIy cuiok F;, M nomycKaeMbiM
cMeLIeHreM A BaJioB g MydrT ¢ p: pa ‘MomeHTOE. [To
YipUBefieHHRM Ipabvkam s Kaxnoli My(TH MOXHO ompezeiute cuny K mpu
KOHKPeTHOM 3HA9eHNH PaTHAILHOTY Anmno # TR

)6 PATHANEHOES A BajoB ¥ BEGpaTh MeTOl c6OPKY (CM-

F, Haitn
7361, 20.1).

7O, (7SS

’g’f//ﬁ,—l |

Prc. 2010
Mydyra co cransamma crepxaama. Ha puc. 20.10 MydTa, B poi
YIIDYTHMH 37IeMEHTaMU AKCHATHHO 17 K
P CrepxHn nonymydrmo HB/hI,
JicC TIC i3 . MoHTax ¥ meMOHTaX MYQTH

MOXHO BhIIIONHATH §63 OCEBOTG CMEILIEHAA COSIMHACMEIX Y3II0B.
Tlpn mepe; i MOMEHTA B MECTAX KOHTaKTa CTepXHel ¢
OTBEPCTHAMH BOSHUKAIOT BRICOKHE HANpSXeHNA cMamis. ITosToMy CTepXHH H3roToB-
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JISKOT 43 P -1 IX CTaner, Homy-
MyTH —H3 YINIECPOICTHIX KOHCTPYKLMOH-
HBIX cTaneil. Benenereme pedopMupoBanng
WIPYIHX 3)EMEHTOB NOJ HATPY3KOH, & Takxke
M3-332 OTKJIOHEHMI OT COOCHOCTH BalOR
B OTBEPCTHAX NOJy-
Mydr. Jis yMeHbLUICHYS KOHAIMBAHAS Mydry
TIpH cHopKe 11 CMAasoy-
HBIM s 2 KOTopora
TIPUMCHAIOT YILIOTHEHH.
Pric. 20.11 TTpn BHeoBXOMUMOCTN CTEPAEM MOTYT BiTh
YCTAHOBNICHBl B OTBEPCTHAX, PACHOZOXKEHHEIX
Ha OKPYXHOCTAX PasHbX HHaMeTpoB (B msa
pana)
B 2apricuMocTH OT (hopME OTBEpCTIHE U1 cTepXHEH MYd TR MOTYT OBIT Hepemenitol
(@ I) v i () 1)

o
x

2000

B mydre 1 pnmma yaacTKa a BMECTe ¢ Heli u
KPYTIIBHAA HECTKOCTD, TeHC P oro MoMeHTa. B Mydre
H pmuna ‘y4acTKa
ITpu npoexThp MyGTHE { B MM, puc. 20.10)

Dy=(15..18) NT; D=(1,15..1,20) D ;
S=EDy=(0,26..0,27)Dy; t = 0,18, k.= 2,45, h ~0,075L,

rne T — pacyeTHnil Bpamaioumit MomenT, H-m [em. (20.1), (20.2)].
Hanee onpenensuor (eM. [14]):
— Quamemp cmepycneli (MM)

d, = 4ol D2 (3—")/ (BEe),

e (o], — Aonyckaemoe HanpaXeHHe M3rula MaTepuala cTepxHd (1a63. 20.2), MIls;
E=2,15-10° — moayns ynpyrocts crami, MIia; £ =0,26..0,27; w=a/S, ne an §
— PacCTOSHNUA OT CpeliHell TIOCKOCTH MydThI Io TOMKH Hadala KOHTAKTa CTEPXHS ©
noyMydTolt rpH Nepeiade M OTCYTCTBHM HATPY3KH COOTBETCTEeHHO (pric. 20.10). JIng
MyPTHOCTOSHHOM XecTkocH w = 1,0, urs Mydr nepeMerHol xectrkocTH y = 0,6...0,7.
‘Vron oTHOCHTENBHOTO TIoBopoTa nonyMydT — no ¢ = 0,035 pag;

— sicao cmepowne 7= 642y Tflolud');

— pannyc KpUBHM3HBI (MM) THe3la B OCEBOM cedenmy (1 MydT NepeMeHHOH
KECTKOCTH)

p = Edy/Qlch)-

MydTa nocTosHHO# Xectkoct (AcnonHenwe II Ha puc. 20.10) xapakrepuayer
MCHBILIAA KECTKOCTD IIPH H ¢ I §; oHM 10!
B TPH pasa BaTOB NpH OAUHAKOBOH CHIE

2
Ha puc. 20.11 ypuBeNcHH SaRMCHMOCTH Mexqy cwiod F,, meficTeyroieii co
CTOPOHH My(dTH Ha BaNkl, B A Banos mia
MydT C pasIEIHEME pacieTHHIMU MoMeHTaMH. Ecmu TpeGyercs orpanuinTs cuiy Fe,
TO MO T 'HaXOJIAT [OIT BATOB
ernocob copk (o Taba. 20.1).
My¢ra ¢ nakerame wrocknx npyxan. Ha puc. 20.12 nokasana Mydra ¢ maxeTaMu
TLTACTHHYATHIX TIPYXHH, PACTIONOXEHHEIX NApAUIENbHO OcH Basia. Ilakes! npyxus 1
B

Zn 3m B HUX I 4. Ilnockue
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Puc. 2012

TIPYXHHBI, MY, xaccetsl. Kaccera omHpM ROHUIOM
CRSA3aHA C nonyMyd)’ron 5 mnocknM npyxm-u{bm KONBLOM 6, @ ADYIUM CBOGOMHO
BCTABJICHa B OTBEpCTHE HONyMydiTat 7.

Tpu otx. OT COOCHOCTH BaIOB K JebOPMUPOBAHIH NPYXUH
TION HATPY3KO#H CBOBOJHBIC KOHIUB! KACCET MOTYT HEPOMEINATECA 10 OTBEPCTHAM
nonymydres. s BC BIYIKH &
u3 aHTud 0 Tlpu cBopre ¢ L. il M XBOC-

TOBHKOB HATHPAIOT TpahHTOBEIM CMASOTHEIM MATCPHAIOM.
JlonoHuTeIbHAR HATPY3KA Ha YIPYIHe 3NeMeHTH, BOSHMKAIOMIAA MPH OTKIO-

HEHMIX OT COOCHOCTH BATIOB, MEPHO MEXIY
B¢ HATPYIKA TCH HA ICMCHTSL
PacrioNOXeHHbIe B IUIOCKOCTH, ocel
BAJIOB. HDSTOMY xoaduiment K, ana MydT ¢ nakeTaMu IJIACTUHYATHIX DPYXHH
oF yeM W MydT ¢ NPYXUHAME CXATHA WIK CO
CTATLHBIMA cTep)chﬂma {em. (20.2)).
HeobxoauMylo XecTKOCT TPY KpY BOCTHTAIOT KONUYeCTBa
TIaKETOB. TOMIMHH NPYXWUH 1 ux Tpu 1 (puc.
20.12) nasa xBocToBHKa MydTa FMEST i KECTROCTH

upu kpyyeHmd. [na nosydeHHA HeTWHelHOK XapaXTepuCTHKM Nasy MPKJAIOT
FIHBLH ¢ 1.

Mydrra momyckaer MOHTAX M AeMOHTaX 63 OCeBOro CMELISHHS YUIOB.
TIpu npoeKTHpOBAaHMH MYPHTH TIPHBAMAIOT (pasMephl B MM, prc. 20.12)

Dy=(13..19 NT; D= (1,3..1,4) Dy; [, ~0,3D;;
b=0,4D5; L, =0,Tk; b ~0,13Dy; £=4..6 My,

Tne 7 — pacyeTHbi Bpawaowwmit MoMenT, Hem [em. (20.1), (20.2)].
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Tosuyuna 0duoti npyxcums:
h=1,33[c},"/(EDy),
YUEAO BAGCKHUX BPYJICUR 6 RAKeme
i=1610° T;{/(Ezj)’nbhlw),

e [l —nomyckaemoe  Hanpsxenne
/]: b MaTepuaia TIPYyXUHB! Ha Maru6 (1261 20.2),

000 o MIla; 4, —gacqcmax JUTHHA NPYXHHBE, MM;
E=12,15+10° —Moaymb yIpyroctn cranm,
MIla; ¢ — yToI OTHOCHTEIBHOTO NOBOpOTa
norymydr —pmo = 0,052 pag; z=8..12 —
YHCIO  TIAKETOB MPYXWH; b — IIHpUHa
TIPYXHHEL, MM.

TomuyHa OFHOTO NaKeTa NPyXuH 5= ik, Ho He Gosee 0,75.

JIns M3roTOBJIEHHS TIOCKHX MPYXHH MCTIOIb3YIOT CTANBHYIO IIPYXUHHYIO XONOA~
HOKaTanyro TepMoobpaborannyio nienty no FOCT 21996—76.

Jns1 saxperUieHIy NakeTa NPYXHH B TonyMybTax mpHHIMAIOT:

dy = (1,3...1,9b; dy = (1,35...1,45)d,.
Pamyyc K TA3A XBC {na Mydr nep ol H)
p = Eh/lcly)-

Ha pric. 20.13 mpefcTapieHn saBicAMOcTH cWwibt Ky, AeficTByioledl co CTOPOHB!
MydTHl Ha BaJIbl, OT PATMATEHOIO CMELLEHHs A JUIA MyQIT ¢ pasTU-HBMM PACUeTHEIMH
moMeHTaMu. To rpad s MOTO Ac ot ey B u
HasHayaloT criocob cbopku mo tabu. 20.1

£
3000 P
(T=1600HM

2000}

Iy
E
|
%

T

_,
g
k4

?

=
&
s
G
B
5
3

Puc. 20.13

MY®ThE C PE3HHOBHIMM VIIPYTHM#
BDIEMEHTAMHK

Vripyrue cBoiicTsa PesHHBI XapaKTCPH3YIOT MOAYAAMH ynpyroct E nepeoro i G
BTOPOIO polia, MEXIY D B CHIy Ba OFbEMA PE3MHBI TIPH He-
$OPMAPOBAHIH CYILIECTEYeT 3aBHCHMocTs G= E/3.

TMpousocTs TeXHIMecKoll Pe3UHb! CYIECTBCHHO 3aBHCHT OT €¢ COCTaBa, MOSTOMY
JAONyCKaeMhle HanpSXeHus, NpuBeAcHHEE B Ta671. 20.3, SBnA0Tes NpubiKkeHHEMI.
Memplilie sHa4eHMA BEIMUMH B KAKIOM MHTepBade NPHHMMAIOT ANA PesHH ©
MEHDbIINMH 3Ha4YCHUAMA Moayd ynpyrocT E. [TpoyHoCTs NpURYIKAHN3AUMH Pe3HHB
K MeTaty 6im3Ka (Ipy XopollleM ee KadecTse) K MPOYHOCTH CaMOi pe3UHBL

Ta6uuna 203

Cxema HATDYXEHUA Domycxaensie Banpsoxeind, MITa npy
yarpymer
Yot
PacTkenne 1.2 1,0.15
Cxarye 3.5 25.50 1,0..1,5
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Tlpodanwceruie matiz. 20.3

CxeMa HaIpyxeHus Fomycxaemsie Hanpsmxerus, MITa npu
Harpye

crarnyeckolt yapHOH

Napavienbyz: Csar 1.2 1.2 0,3.05

Kpyrunsisii cxpur

Kpyserne 2 2 03..90,5

Haripsixenye B yIPYIuX a1eMeHTaX MydThl, BbI3BBACMbIC PaIUaIbHBIM M YITIOBEIM
CMCIUCHUAMY BAJIOB, SBJAOTCA IMKTHYecKMM. Harpysky Ha ynpyrue snemeHTH,
BBI3BAHHYI0 OTKIOHEHISIMM OT COOCHQCTH BAlOB, M OCODECHHOCTH HANpXKCHHOIO
COCTOSIHMUSA, 33BUCALLETO OT KOHCTPYKIIMH My(Thi, YMHTLIBAIOT TIOHIDKCHHEM JI0TIYCKaA-
EMBIX HATPSOKCHHH 110 CPaBHEHMIO C YKasaHHBMHU B Tabn. 20.3. PekomeHayemeie
IHAMEHNS JUIsL KOKIOTO THIa My(dT OroBOpeHs! 0coto.

My¢re: ynpyree sTynouso-nansnessie (MYBIT) (puc. 20.14) moaysym 1IMpoxoe
pacnpocTpanenye 61aroiaps OTHOCHTENLHOM NpOCTOTe KOHCIPYKIMM M yHoGCTRY
3aMEHB! YIPYTHX 31eMeHTOR. OfiHaKOo MX XapaKTep) KOl

b, 2 XIPH BAJIOB — HOCTATOYHO G0IbIoe CHIOBOS
BO3/IEHCTBHE HA Balbl X ONOPE], TIPH 3TOM PE3MHOBLIE BTYIKM OHICTPO paspymualicd.
Mydyrer MYBII crasnapmisoBanel — FOCT 21424—93.

Pasmepsi My TH 1o 3aIaHHOMY MOMEHTY NOXOHpAIOT TIO CIPABOYHHKAM K ATHACY

F

Prc. 20.14
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[2 8, 14}. Ecrm G} Th MyQTH HO < pasMepz

Py, TP > Mydiry, B P Go)
-mmm YTIPYTHX 2NEMEHTOR. I
Tlpu 3T0M NMATBIEI ¥ KONBLA P MX TEK, IT00L
GBIIO BHITIOIHEHO YCIOBHE

2ty <2,8Dy,

THe Z, — “HMCH0 MANslies; dy — [MAMETp OTBEpCTHS TOf Yupyrhit aneMeHT: D) —

AVAMETP OKPYXHOCTH PacIioNOXCHIA TANLICE (cM. [2]), v
Hapyxupit muavetp mydror: D= Dy + (1,5...1,6)d;.

Vnpyeue anemenmt: TAKOH CTISIWANBHOM MYGTEl TIPOBEPTIOT KA CHAMUE B TIPSITIO-

oro HaTpysKH MeXRy HajbUaMA

ere = 2 10° /(2 Dok < oo,

15e 7, — ppamaiowuyii MoymeHT, H - M (20.1); d, — mviaMerp namsna, MM; Ly — ITUHa
ynpyroro anemMenia, MM; [ol., = 2 MITa — gonyckacMele HaNPsDKeHUA.
Hanvyp: MydyTHl H3TOTORNSIOT M3 CTANN 45 ¥ PacCUNTHIBAIOT KA U2l

=2 10705k, + O/(@D0,1d’) < [oly

Jlonyckaemyle HanpmkeHus msruba o], = (0,4...0,5)0,, 1e o —npene]l TEKY-
yecTH MaTepuana natsues, MITa. 3asop Mexay nonymydramu C= 3..5 MM.

Tak kak MydThl NaHHOro THITA GonbIIoH i n VriioBOH
KECTKOCTBIO, MX npu YIIOB Ha
Twmrax (paMax) Gobiioit KECTKOCTH. Kpome Toro, cOOpKY YWIOB HEOOXOMHMMO
TIPOU3BOINTE € TOYHOCTRIO M © OIKIAJOK.

17 BAJIOB CIEYeT . A=0,10...0,15 mm;
yriosbie y = 0,6/100 vm/pam; oceBBe & = 3 MM. 1

Tak xax B YTTIOBEIE BATIOB JAXE TpA OOBMHOK TOYHOCTH
MOHTAXA He3HAYMTENBHEL, TO HATPY3KY OT YIJIOBBIX CMEILCHAH HA SNEMEHTH Mym
BaJbl ¥ MX OTOPH! MOXHO He YSHTHBATS.

TpyGnxenHo RAPARTEPHCTHK
HHOH, yio cuny F,
cootHomeHm0 F, = GA, rae (, — paimaibHad KecTKOCTs My Qs

dpamamM ... 16 20 25 30 4
o Hfum. ... .. 1550 2160 2940 3920 5400
Pa,zma::bﬂan ReCTROCTD Ce S MydTBI
SHCen zH
Ge= /z
Mydprn ynpyrae ¢ i K
{puc. 20.15) Tpn

CIIpaBOMHMKAM M amiacy {2, 8, l4].
B My i, YIIOBOM M OCEBOH KeCTKOC!
Tlo3TOMY ¥iX mpEMeHerwe TaKk Xe, Kak 1 MydT MYBII, Bo3MOXHO NpH yora
YalI0B Ha TLTHTAX (pamax) GoNb11I0# KECTKOCTH. Cﬁopxyyanon HeoBXOIMMO BHIION!
c 0, TIOAKNANKHA ¥ KOHTPOTUPYS NOTCREHE
Hpenensme CMELI{eHVS BATIOB ClielyeT NpUHAMATE: pampankskie A = 0,10..0,15
yraoseie y = 0,6/100 MM/Mm; ocesnie © = 0,1 mm.
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BBuy MaThIX BOSMOXHEIX VIJIOBBIX CMe-
uleHVH BaJIOB laXe MPY OGLIMHOM TOYHOCTH
MOHTEKA HATPYIKY OT YITIOBIX CMEIICHIH B [
pacyere He yHTIBaIOT.

TpubnecxkeHo NMpyuHAMas XapaKTepHC-
THKY paguambHOd Xectkoctn € My¢dTh

JMHEHHOIH, oy By,
A, MoXaO Th 110 COOT-
Howenwio F, = GA. 3navenma G, o Mydr
Puc. 20.15

1o TOCT 1408476 -

dpaia, MM ... . 1Z14 1618 20,22 2528 3536 4045

G Hhot ... . 300 430 800 900 120 1320

My D Mydryc ynpyravu

SneMeHTaMH B ¢opMe 6p AIbHO, OTIHYAET MpOCTOTa
KOHCTPYKUMM YIIpyToro snemenTa. I MydTy B IBYX B nepeon
ucnonnerun (puc. 20.16) Tipy 3aMeHe YOPYTUX 3MEMEHTOB KOABLO 4, Hecylilee TOPLIOBHE
KYTauKH 5, nep 0T B OCEBOM € NOMOIBIO MBYX OTKAMHLIX BUHTOB
7. D10 HeKImoHaeT Hec b OCEBOTO mydroit yzios
1P 3aMEHE YIPYTHX 3JEMEHTOB. B (puc. 20.17) KyNaukn

BEITIONHEHH] KAK OJHO LieJIOE © nonyMy(l)'ron N 3aMeHb! YIIPYIHX 3NeMEHTOB Y TaKoH
iy HeoBXoanMeO OceBoe CMellieHne Ya1oB. Bropoe McnonHeHye TIPUMEHAIOT U
wydT Mansx guamerpos D, o6braHo Mexee 100 M.

VIipyrue a/leMeHTh BHIIONHSIOT ABYX BAPAAHTOB: Mepebii (I HnpoyrieMali) noxasas
Ha puc. 20.16, emopoii (dupma «Oiimexcy, Tepmasusg) — Ha puc. 20.17. Ha prc. 20.17
oNYMyPTE BETIONHEHK OB/IerYeHHOM KOHCTPYRIIAM, TIpAMEHsASMOl M JULd IepBoro
HCTIONHEHUs MyQdTHL.

OpHeHTHPOBONHEIC SHAYEHANS OCHOBHBIX pasMepoB (MM) 3eMeHTOR MydTs!:

Dy=(18..20) N7 ; 6= (0,11 ... 0,14) Dy; h=2,5b; I=2b;
D=11+k e=13b—20;,a=1,0..1,5 mm,

xne 7, ~— Bpamatomuit MoMenT, H-M [em. (20.1)].
‘VenoBHBE pacyeT Ha TIPOYHOCTb YHPYTHK Ip T Ha cOuz b U3zul:

T = 1L /(DybD) < [l
ox= 3-10°T(2a + &)/(Dezl?) < o]y

e I, —B H-m; Dy, b, [, @, e —B MM; Ty M 0 — B MiTa.
Yucno ynpyrux 3JeMeHTOB NIpEHUMalor 2= 6, 8 m 10.

‘Vnpyrde sneMEHTH H3 pe3nHsl (1 ynpyroctu E~§ Mna),
ApMHPOBAHHOM KOPAOM, HIH H3 Jony HapPIXeHUS
[tl; = 0,8 MIla; [ol, = 1,5 MIla.

Mydra A BanoB B 3a3opa o = 1,0..1,5 Mm

MeXITy KyNadKkoM ¥ NoNyMy(dToi, 0ceBoe CMelleHN e v B Ipeaenax 3ajopa C= 4...5 MM
MexY nonyMydTamu. llonyc'nmoe YINOBOE CMelLleHuUe ¢ cocTasser 1930

P o cuny Fy, co My@TH Ha BaXbl IpH HX
CMEILEHIM Ha BeIHIMHY A, MOXHO HaiTa o rpaduxy (pre. 20.18), nocrpoeHHOMy
171 MApOK PesdHH ¢ MogyiieM ynpyroctd E= 5 MITa. Tpu BcnonssoBaHiM pe3dHE!
© Mmonyiem ynpyroct E'dax onpedenenus paduasvsoi eusw F cwny Fy, cHatyio ¢
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Tpaduxa, NepecauThBaloT: ! = E'F,/E. Harpysky Ha BaThl OT YIIOBHIK CMeILerui
BBl £ MaOCTH B PACYET MOXHO He MPHHAMATD.

MydTs yupyrae ¢ KOHyCHOR maiGoi. MydrTe! ¢ XOHycHOM pesHHOBO# Halboi
dnpmu dllBuarMetamn (Tepmar) (puc. 20.19) oTIMYaeT NPOCTOTa KOHCTPYKLMH.
OHM TpebyioT TOUHOIO OCEBOTO PACTIONOXSHNA YVIOB BRHIY GONBILON OCeBOH XecT-
KOCTH MyQTHL

i3 My TR HBYX ii: nepeoe (puc. 20.19, 6) —pns cpemHux U
GOMLIMX MOMEHTOB U smapoe (puc. 20.19, 6) — [Ns MANEIX MOMEHTOB, OOEIHO IIPH
D <100 mm.

Mydra mo puc. 20.19, e cocronT B3 IBYX dr 1,
© PesMHOMETAUIHYECKUM YHPYIHM 3MeMeHTOM BuHTamu 2. PesuHosas jmaiiGa 3
Pl HMCKaM 4. 3amIyIKY 5 MPeNoXpaHsioT pe3sGoBEe
OTBEPCTHSA OT NIONANAHNS B HUX PESHHBL

B mydre (puc. 20.19, 6) 1nafi6a 7 K nonyMydram
2 W 3arnyimkaM 3.

Bpaatorpit MoMeHT ¢ iomyMydrst I (puc. 20.19, 4) NepeaoT Ha yIpyriif SneMeHT
J cusiaMu TPeHHs, CO3NAHHEIMMU 3aTSKKON BHHTOB 2. B ynpyroM ajleMeHTe neficTByloT
KAacaTe/IbHble HANDSKCHUS KPYUeHUST T, ONMHAKOBHE BO BCEX TOUKAX (BOIGACTBHE

TO B JE0BOM oT YIIpYTOTO K paccTo-
SHUIO IO STOTO CeYeHHs OT OCH BPAIICHIN).
OpBeHTHPOBOYHHE 3HAYCHUS OCHOBHBIX PA3MEPOB (MM) DIeMEHTOB MydTEL:

D217 NTiffehe; Dy = (0,45..0,50).0; B=(0,25..0,3)D;
C=1,4B, By=0,5(D+ Dy); B,=1,4d.

JlonyckaeMble RacaTesibHEIC HANPTKEHNA NpHHAMALOT [l = (0,2...0,3) MIla.
Yuclo g BUHTOB TIPEIBAPUTENEHO NPHHUMAIOT
Domu...... no160  cr. 16020300  cm. 300
SR 4 6 8
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Z, K KOTOPBIM BUHTaMH J IPHTATHBAIOT NPHAWMERKE Konblia 4. Mydra no puc. 20.22

COCTOMT M3 yNpyroro snemeHTa I B NonyMy®T 2, K KOTOpHIM BUHTaMu J gepes

LEHTPHPYIOLHEe KONBUa 4 FPHTATHBAIOT NpIKUMHKE nonykomsia 5. Ilpu cBopke

My¢TsI & C 4 BHHTaMH 6, PaCTIONIOKEHHBIMHA MEXTY

ByHTAMHA J.
1T

KaK Ha GECKHE, TaK W Ha KOHHYECKNe
KOHLUbLI BATOB.

MOMEHT € dT Ha 0DOTOUKY MepefaloT CWiaMM TPeHUA,
CO3MAHHBIMA NPU 3aTsekKe BUH10B J. [Tpu mepenase MoMerTa B 06osiouke neficTsyior
KACATENBHBIC HANIPSKCHIA KPYTHILHOTO CIBHTA Tr.
O poB (MM) IeMEHTOR Mydrsr:
D228 NT,/lchs Dy =0,75D; Dy =0,6D; 5=0,05D;
D;=d;+ (3..5) mm; B= 0,250, C;=1,06; G, =1,125;
k=0,0375D; By=(0,5..0,52)D.

O6onouku poM D < 300 MM ¥3 PESHHBI: OyCKAEMbIEe KACa-
TeNnbHble Hanpmxerns fol, = 0,45...0,50 MITa. Ylpu D> 300 MM [ns NOBBIIEHHA
HArpy304HO¥ CIOCOBHOCTH M CPOKa CIYXGbI 0600YKH apMUPYIOT HUTsDMM Kopna. Jing
wux =, = 0,70...0,75 MIla.

Iocne TeNBHBIX PacieToR TIPOFHOCTh OGOJIOUKY B KONBIEBOM
ceqeHim auameTpoM Dy

1. =2+ 10T, /(rD,%5) < [},
Yncno Z BUHTOB NPEABAPHTCILHO NPAHUMAIOT

RO 160 c&. 160 mio 300 ©B. 300
4 6 8

D, vm.
z

[anee onpenensior Tpe6yeMyIo CHIIY 3aTsDKKU H MaMeTp BHHTA 3. 3aTAXKY BHHTOB
KOHTPONHPYICT.
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TIpn o1x BalioB OT Mydra Harpyxaer Barbl oceBoil Cwioh £,
—1ipu ©OCceBoro BaJIOB, il CHNOH M M3THOAOLDIM
MOMCHTOM — TIpH KOMIICHCALUH PAIMA/ILHOTO ¥ YUIOEOTO cMenieHwii. OT nedicTrny
HeHTp CHI B ©bonouky TIpy mepenade MydbTOH Bpalaio-
1ero MOMEHTA BO3HUKAET ocepad cua K.

Hc Bas mydr # xaXxoro Buxa (IpH YCNOBKMH, Y10
cMeweHHs PYTHX BUAOB GAM3KY K Hym0): ocepoe o = 1...4,5 MM; paguanbHoe
A=1...4 MM, yraoBoe y o 1°30' (TOCT 20884—82, MeHblMe SHAYCHNA IIA Mydr
MANOTO IMaMeTpa).

JHaxe mpu 0 s MyGTH A ¥
k0 il MOMEHT TIOITOMY TIpY pacdeTe BAIOB M MX OINOP 3THMM
Har MOXHO . Criibl, feHCTEYIOIIMe Ha BaLI, MOTYT GKITS olipee~

siexsl nio rpadmkam prc. 20.23. [pu noctpoerun rpadwka F, MORYNE YIIPYrocTy ks
pesen npunar E= 5 MIla. Jma peswn ¢ apyraM sHaueduem £ cuny F,, cHATYIO ¢
rpaduka, nepecuyTEBAIOT, p HOCTE Mexay F, n £,

20.5. CHEITHBIE MY®ThI

B MAUIMHOCTPOSHMM Yaliie BCEro NPHMEHAIOT KYNAauKOBHE, sybuareie
GPUKIIMOHHBIE CLIETHEIE MY/

Kynauxosue mydrn. IlpuHuMnManbHasd KOHCTPYKTHBHas CXeMa KyTadKOBOH
MydTE ToKa3aHa Ha prc. 20.24. Mydry 2Toro Tizia MPUMEHMOT B TeX CAy4asix, KOria
TIpH HeGombIKX rabapuTHBIX pasMepax TpeGyeTcd nepenasaTh OTHOCHTENBHO GOJbLIE
BpallAloNTe MOMEHTHI, 2 BKIOYCHHE IPOM3BOJAT CPABHUTC/IBHO pefiko (BO BpeMs
CBOBOIHOTO X0Jla TIOCHe BBIKIIOYEHHA ABUraTens).

Omna monyMydra (Ha prcyHKe 3T0 3y6YaToe Koleco ¢ Kylaukamu) cBOGONHO
ycTaHOBNEHa Ha Bay. JIpyras nonyMydra coeinHeHa ¢ BATOM LITIOHKOH MM LUTMIIEMH,
e MOXHO NepeMeriaTh BAob Bana. IlepeMenienye IPOR3BOAAT € NIOMOUILIO PhIYAros,
mmoé(, TIepeBONHLIX KAMHEH Y IpyTvX AeTaieli MeXaHWSMa yrpapiesus MydToi (oM.
. 16).

‘OCHOBHBIM 3NIEMEHTOM KYJIa4KOBBIX CHeITHEX My T ABIAIOTCA KyNAYKH PASTIHBIX
nipoduneit [8, 14]. [ina TpaneuensambHoro mpodmns (puc. 20.25) yron B oberke
NpUHEMAKT B Tipefenax 3...5° Yucao KyiagkoB oT 3 go 15. PasMepsl Kymauxos
ONpenessIoT K3 pacieTa N0 KPUTEPHAM WIHOCOCTOUKOCHY U RPOUROCTIL 1d u3eub.
PasmMeprl JApyYIrHX KOHCTPYKTHBHEIX 51eMeHTOB MydTHI (prc. 20.24):

1= (1,4..1,5)d: dy=1,5d+ 5 mn; D=dy + 25,

e S (puc. 16.2) GepyT B 3aBUCMOCTH OT MIMPHHH B Kombuesoro masa. Paamep B
BRITIOIHAIOT € TIONEM Ilonycxa Hil.

Hpﬂ KC My np PHBAIOT C nosepx-
‘HOCTEH A BhIXOAa peshl. l'lonyMydym MITOTORNAIOT 3 CTaeil mapox 20X, 12XH3A

M JPYTHX C LeMeHTalWell M 3aXankoH KyJauKoB M IOCANOYHON NOBEPXHOCTH A0

TBepiocTH 54...60 HRC,.

3ybyarste Mydrar. 3yGuathie MydTHI I 0T B
Tiepenad aRToMobHIel, TPAXTOPOR, CTaHKOB M JPYIHX MaUHH NPA HeoOXOXMMOCTH
TONyIUTE> Malhle rabapursl. OpHa B3 NomymydT KMMeeT HapykHble, a Apyrag —
BHyTpeHHHe 3yObd. Monyns i wrcno 3y6nes My Th KOHCTPYHP no
cXeMaM, TpeACTaBleHHEM Ha puc. 20.26. BrmiodeHMe NpPOH3IBOAAT BBeleHNEM B
sanenenue NoayMy T 34 6pema ceobodnoz0 X00a NOCTE BEIKMIOICHUA NBATATENS WK
Ha xody € P

TpuMensoT 3yG9athie MydQTbl ¢ NMEKTPOMATHATHEIM AMCTAHLUHAOHHHEM YIDaB-
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nexueM (puc. 20.27), momenTy [14). Morymyg-
Thl MSTOTORITIOT M3 CTAIM MapKH 40X c aamimuﬁ TBY po 7eeprocth 48...54 HRC,.
mydre. B IPOCHHM IIHPOKO MCTIONB3YIOT PasiuaHbIe TI0
KOHCTPYKTHBHOMY MCTIONHEHHIO (PHKIMOHHEBIe MydTe {2, 8, 12, 14] Paccmorpyv
TONBKO MHOT Myc}rm, B KOTODBIX JHCKA
HMEIOT TpocTeliliyio Gopmy, a CHIa BKIIOYeHNs] OGLINHO HeBeIHKA.
Ha puc. 20.28 NEHAS CXeMA. )it pprK )7

Myl Ty mepeiade BPAMAIOLIEIO MOMEHTA HITHITH! HCIBITHBAIOT SHASHTENLHEC
HANDKEHNA CMATHSA, 0COGEHHO IUMIEI Bala, Tie OKPYXHEE CHIIbI HAMHOTO Gonkie
CHN, IEHCTBYIONIMX Ha WITMHBI BHENIHMX JMCKOB. IIpH KOHCTPYHpPOBAaHHK
ll)pmq.momm MydT wonys Ka eusmue.

JHCKOB 1A My, pabi sMame 1,5..2,5 MM,
a )JJm Mydrr PabOTAIONINX 6CYxXYI0, € Y4ESTOM TONMIUHE (PPHKIMOHHEIX HAKNATOK —
2,5..5 Mm.

Bo BKJI}O‘le}{HOM COCTOSHUM JHCKM cXaThl cuioit F. C NoMOMIBI0 HaXVMHEIX
MEXAHHIMOB OCEBYIO CHITY NEPeXAIOT Ha MCKH OBLIYHO B TPEX TOYKAX, PACTIONOKEHHRIX
110 OKpyXHOCTH Yepes 120°. Yrobel nannenne cxaTys papHOMepHee PACTIPSIEIHTS TIO
Beelf H IUCKOB, JIICKH, PhIe Yallie BEero COeMHEHBI C BAJIOM,
Benawor Gonee ToncTbivA (6. 10 Mu).
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B MHOTOIMCKOBHX MydTax oblllee wicno
JTACKOB OTp: , TaK KaK
Ha no JHHCKH
YMCHERMIAeTCA M3-3a TPEHHA B LUMICBOM

%
%%
i
Brympennud duck coeiHeHMN. YMco BHEIUHHX JIMCKOB [0-
5-f nxHO OBTHL He OGonee: CTANBHHIX C©
(DPUKIMOHHEIM IOKPHITHEM, paBoTaroluX B
Macne,— 11; CTANBHRX C© GPHKIHOHHLIMA

Prc. 20.28 HaKnaZkaMu, paGoralonux Bcyxylo,— 4.

CrielyeT TpelyCMATPHBATH TP BHIKNOYCH-

HOl My(Te 3330PhI: MEXTY METALTHIECKMMH

mickavy —0,2...0,5 MM; MeXAy IUICcKaMK ¢ Haknagkamu —0,5.. 1,0 M. Jlns Hanex-
HOTO pacleTUIeHNsl BHYTpeHHHeE JUCKU HHOIA NeNAI0T HEILIOCKHMHE (CUHRYCHbi¢ IACKH).

7061 Th PasHOCTH CKOpOCTeli MO INUpHHE TOBePXHOCTH
HIHCKOB M CO3RATh Y g Gonee TO OBEIYHO
npuHnMalor (prc. 20.28) orHomenwe Dy/D, = 0,5...0,8.

Bonsiioe Ha Ha, b Gp Myd1H of Ha
Mexarmami. Ha puc. 20.29, g, 6 LHPOKO CXEMBI

HaXWMHBIX PBrHAXHO-KYAYKOBBIX MEXaHHIMOB. BRIMIDHIU B cHlle 3ech NOy4aloT,
Kak OBbMHO, BHOGOPOM IUIEY PLMATOB W YIVIa KOHyca HaxmMHON Brynxu Ilpu
BKITIOYCHHOM TIONIOXEHUM KOHILI PLMaroB HAXONATCS Ha IWIMHADHYCCKHX TIOBEPX-
HOCTAX BIyIoK. B 3ToM ciiydae cuia cxaThA JICKOB Ha OMNOPHI Bala HE TepefaeTes.
)7} TioAyJaeTca OnHaxo npu pafore MalHE
B 17 BIYIKA MOXET CMeCTHThcs (o
PYCYHKY BIpaBo), YTO BHI30BET BHKIMOYeHHe My(dThL JIns mpeAynpexieHus SToro
phIYard, YNPamICIMEG HAXVMHEIMY BIYAKAMM, JOMXHE! ObiYh 3aMKCHUpOBaHEI B
KOHEYHBIX TIOTIOXEHHAX.
Hnorga Ha 1n. CKOI H Ha BTYIOK [€/1aioT NIOpOXeK
C (pyc. 20.29, 6), 3a KoTophiii 3aX0AT KoHIE phrdaros 7. Ilpu nepexone nopoxxka €
TIPOYICXO/TUT TCPETPY3Ka JICKOB M JieTalet HaXuMHOIo MeXaHusma. TloaroMy nepso-
HAYAILHO OTPE/IS/ITIOT AOTYCTHMYIO BEIIHUHHY NIePerpyIKy, a 3aTeM, HCXOI M3 Hee,—
BRicOTY nopoxxa C.
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Prc. 20.32
TpeGyemoit JHOCTHTAOT BRIGOpOM cedeHuit
pordaros. Chy CXATAS HMCKOB PerylMpYIOT TaliKoil 2, KOTOPYIO 3aTeéM CTOMOPAT
KOHTpraiikoi 3.
Orncannee Beltle MyGbTH OTHOCAT K MydrraM © MexaHWJecKiM YIpaRIeHHEM,
KOTOpOE OBHMHO TIpH Tiep o
BpAllalolX MOMEHTOB B KOTjia He Tpeby SHHOTO MybTOiL.

Flpu nepenaye GORBIUMXK MOMEHTOB ()PHXIHOHHBIE MYGDTH JOMKHE MMETh THEB-
MaTHHECKOE HAH THAPABIHYCCKOE YIPABICHEE.

Ouens MHOIX bpux MydTH C 3MEKTPO-
MATHUTHBEIM i
YNDARICHHE M TOUHOE cpaﬁa'rbma.lme STHX Mydrr JIeTKO b

¥ nofagn
Ha pric. 20.30 nokasatia KoHCTPYKLMS Takoii Mydrel. Omicarme MydT, nonéop no
TiepesapaeMoMy MOMEHTY ¥ METObI pacyeTa cM. B [8, 12, 14].
Mydrem caoBoagoro Xona win o6rom-me My}THI, MepenaoT Bpau.lamnmﬁ MOMEHT
TOIBKO B OFHOM He
TIONYSHIH  PONHKOBEIC Mydrm (puc 20. 31) BHyTpem-uom ne-rajm TaKoi MydTH
T4, TaK M JApyras MOryT Guimb
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BefyweH yacTeio MydTsL Jiig npaBwmHON paboTe Myl BaKHO, YTO6B! 0BoHMa
BBUTa KOHIICHTPUYHA 3Be3n0uKe. JIIa 31010 060liMy € YecTaHOBIeHHOH Ha Heil ieTambio
6asupyIOT NO BALy WM TIO APyrdM JleTansayM Ha ToM e Baiy. Ha puc. 20.32, g, §
BO! cXeMBbI p oBoiiM B ciyvae MprMeHeHUI MydT no
OCT 27-60-721—84 Mydra Ha pucyHKe nsobpaxeHa B BHOc KOHTYpa, a HeTals,
CB#3aHHas ¢ OBOMMOI, YCIOBHO IOKasaHa B BuJE 3yGyaToro Koneca (Booblie Xe BMecTo
3y6uaToro xoneca Moxet 6piTe moGas getans). [Ipn NpoeKTHPOBAHAN CTIEIMATEHELX
My$T MOXHO BCTPOUTS ICALMITHAKN KadeHHA B oBoiMy H 3Be3104Ky (puc. 20.32, 6).
MHcnonnenve nio puc. 20.32 He elMHCTBeHHOS W JaHO B KaUcCTBE ONHOTO M3
‘BO3MOXHEIX KOHCTPYKTHABHBIX peLieHn (oM. paboty [14]).

20.6. IIPENOXPAHUTE/IEHBIE MY®TBI

B KauecTBe NpeJOXPaHHTCHBHBIX MydT B MAIIMHOCTPOSHII MPHMEHSIOT: My(dThi ©
Pa3PyLIAIONMCS SIeMEHTOM, KYJa9KOBKE, LIAPRKOBHE (PasHOBMIHOCTD KyNIAYKOBEIX)
¥ dpukumonHHe. [ociemnpe Tpy Tuna MydT cranmaprusosansl (FOCT 15620—93
15621—77 n 15622—77). I, MydTEI © OT TUNA MOIYT
paboTaTE TONBKO IIPH CTPOToi COOCHOCTH BATOE.

IMockonpky Bee 3BEHBA KMHEMATHYECKOH NENH HCTHITHIBAIOT Teperpysky

i O mydme: cnedyem pacnogzame Kax MONCRO

P 3
Gauice K Mecny BOSHUKHOGEHUA NEPEepyaKH.
Mydrm ¢ paspymaiomemcs anemerToM. My¢Tsl 31070 THIA OTIHYACT KOMIIAKT-
HOCTB ¥ BBICOKAsl TOYHOCTH cpabaremanm. Mx npuMeHAIOT B TeX cly4adx, KOra 1o
pony paboThi MalllMHBI Reperpyskn
MOTYT BO3HUWKHYTE JIMIIb CIyJalHO.
KoHCTpyXTHBHBIE CXeMBI  My®T
TpHBeneHb! Ha puc. 20.33.

B kauecTBe paspymalOiETocH
3NeMeHTa OBBLIYHO  MCTIONB3YIOT
wrrnTel, BRMNOAHAEMBIE M3 CTATH
(45, V8A) wmmm M3 XpyIKHX
MaTepHaloR (Cepbii yryH, 6poHza,
cwiymuH B 1p.). [Tpunvensior Mydrsr
C OOHHM M C HECKOQIBKHMH Cpe3a-
rompmics mwrudravi. B mMomenT
cpabarhipalis (TipH TIEPETPYsKe)
wrudT paspyliaeTcs M IPENOX-
paHuTeNbHas MydTa pasbeNHHAST
KHMHEMaTHYCCKYIO Helb.

Fudrts! pasMemaloT B CTalb-
HBIX, 33KaNICHHBIX [0 BRICOKOH TBEp-
nocta  (50..60 HRC;) Brynmkax,
USTOTORJNASMBEIX OOBIYHO M3 CTauM
Mapku 40X,

Tlocne paspyluerms ImudTa Ha
TUIOCKOCTH Cpe3a OCTAlOTCH 3ayceH-
Bl MeLLaolne YAaneHHIO OCTaTKOB
wruadra u3 BryIKA.  [losTomy
RITHGTH BHHONHAIOT MHOTHA € Ka-
HABKOIT 10 MecTy cpesa (puc. 20.34,
a, 6). IllTudrrer ¢ KaHaBKOH YROGHB!
TAKKE TeM, ITO TIOFBOJTIOT OTILITHEIM
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TIyTeM MeHKY mng moMenTa. KaHapky |
ORITh (2.3 mm), lrmﬁm IWTHGTE IPY cpabaTHBalmy |
MyQdTH paspylianuck BCIeACTBHE cpesa, a He Harnba. MHorma NpUMEHSIOT IINHHbIe
WTHPTH © KAMHA MH; DOcxe cpaba MybTH WITHGTE)
P 2I0T B HOBYIO
3 Ha TOpLax ITAGTOB MOTYT MPOUIBOIHTE 33HPLI Ha TOPIO-
BBIX MOBEPXHOCTAX MOAYMydT. Jlna 3TOro MeXIy 1oy~
MydT B 30He mrrHTos Np puBator 3a30p C=2..4 MM (puc.

20.33, a, 61 20.34, 6, 2).

B craskocTpoeHs g yao6ersa SKCIUIYATALHY MyQdThi B THe3Ne CTABAT KOMIUIEKT
BIYNOK BMecTe co IuTHGTOM. B 3TOM chydae conpsXeHHe SBTYIOK © HONYMydTamu
H7/i6, wrudra ¢ Brynkamn Hi/j6 v HI/k6 (puc. 20.34, 8). Tlepen ycTaHOBKOR
HOBOTO IITH(TA PN KOMIIEKTa BTYJOK NOJYMYdTH TIOBOPAYMBAIOT A0 COBMEILEHHA
PHCOK.

Tlocre OfiHA OTHC > apyroft. IToato-
My OIHY M3 TOTyMyT yeTaHABIMBAIOT no nocam(e H1/f1, npegycMaTpuBas 110 TOPLAM
MUHMMaJIBHBIA 3a30p 0,05...0,10 MM (puc. 20.33, g, 6).

Jns ofecnieveHls TMCTOTO cpe3a m-mdmm TOPIHL BTYIOK B coGpaHHOl Mydme ‘
JIOTDKHBL conpHUKacatees opyr ¢ zipyroM. Ho nofeixwas nonymydra HMeeT oceByio
MIrpy Ha Beu HHY 3a30pa. [loatoMy nocre cpabatbiBaHis MydTh! TOPLE! BTYIOK MOTYT
3a/eBaTh APYT 32 APYTa. YTo6eI 3T0ro He MPOHCXORWIC, MEXKTY TOPLIAMH BTYJIOK CIEAyeT ,
TIpeRYCMATPHBATS 3a30p Ha 0,05...0,10 MM Gorpimtii, YeM MeXny TOpLaMH NOTyMY(dT.

B

i

c KIMU r ‘paGoyme TOPIML BTYNOK HOIIKHE!
GBITh PachONOXeHH B ONHOHM I Broro T COEMECTHHIM
numdb M UX Nocre U B I bry.
3asop Mexny TOPHAMH BTYIOK (puc. 20.34, 2) MOXHO TaKOKe PerymipoBaTh NOKBO- ‘
POM H TIC 1o ¢ BTYIOK KO! SPHBIX Konetl K.
B p: A10T BO BTYIKAX,

c]n'hl
KOTOpHIE 3aBUHYABAIOT B SIMCKU nonyMyd)rr (puc. 20 35). Y0651 MOXKHO GHUIO 3aTAHYTH
BTYAKM JC YIOpa ¥ CO3MATH MEHUMANBHBIA 3230p MeXIY MX TOpUAMH, TION (aHIE ‘
BTYJIOK CTAaBAT KOMIEHCATOPHEIe Konmbila K |
BcerneacTere MOTPeLHOCTEH M3TOTORIEHMS, 8 FAKKe HOCaNOTHBIX 3330POB B COM-

DSDXSHUIX OGILad HarpyaKka MEXIY LT Tloaromy
mydbTE ¢ opHUM wTHdTOM CPabaATHBAIOT TOYHEe.
Tpu nipoek MyQTH I

wrmdros. Mg storo no puc. 20.36: cpesaHHBIC
T YIaNAIeT, HOBEPHYB nmymyqym OTHOCHTEJIBHO ZpYT Hpyra (TMOKasaHO
werpuxoBol smdmel). B xpyrmbix ¢nannax monymydr menaioT ofHO-IBAa OTBEPCTHSA
Gonbioro muamerpa (puc. 20.33, @) 10 OKPYXHOCTH DACHONOXEHMA 1UTHGTOB; JIa
YAaneHVs Cpe3aHHbIX INTH(TOR YIONYyMy}TH TIOBOPAYMBAIOT APYT CTHOCHMTENBHO NpYTa
A0 COBMELLEHHSA MX C STUMM OTBEPCTHAMH.

B mydrax co LITH AI0T Ha BNy psaoM
(puc. 20.33, a). na OCERBIX KOHCTPYKTHBHOE
PpelleHYe, TIpecTaBleHHOE Ha puc. 20.33, 6

Kynaugossie My@rs. Kynadkosbie MBpeOXpaHMTeNEHEE My Thl LIPOKO NPAMe- |
HSIOT TIPH HeGOABIMX CKOPOCTAX M MoMeHTax. [Ipu meperpyske Kynagkobsie MyQTl |
MHOTOKPAaTHO PaCLelIIOTcA B CHOBA BKII 3 CBOSTO pofia
CHTHal o Teperpyske. OnHako 3TH BK MydTH T €
ynapaMn YTO BHISHBAST Meperpy3kH AeTalel MeXaHM3Ma.

My®THI TIO KOHCTPYKIIEH AHAIOTHYHEI CLIETTHEM

xyjla'-n(om,m. OTmmrme B TOM, 410 B OCEBOM nonymydra

nomxara K HeTC i, a pal TPaHH KYIaYKoB MMeioT S0MbIioH
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yron Hakinona (B =30—60°). PaGora
KynaqkoBEIX MydT COMpOBOXAaeTCH
M3HAUKBAHAEM KYJIa9KOB, TIO3TOMY
DOCHEHHUE JOMXHB MMETh BHICOKYIO
TBepuocts ( 2 56 HRC,).

Ha puc. 20.37, a, 6 nokasaHsl KoH-
CTPYKTUBHBIBE CXEMBI IBYX KY/IAYKOBBIX
MY(®T B MOMEHT MX cpabathiBanms (Ky-
N89KH BBUIVIH M3 salleTleHus). Jas

6

Mydmer evicomy Kyraukoe credyem de- 8
AQMB RO GOIMOIHOCHY HeBonbuiol U

l

L2 AN

RPUMEHSID  BPYHCUNG MO0l Jcecm- &\\\\\i \§
Kocmu. Obssamenvio caedyem npedyc- I\\\\\\\\\\\\\\\\\

1D maxxce p ip cunvt —=——=——
Hayeamua np it Ky-
& mydmy. B
mydrax (puec. 2037, a, 6) pery- Puc. 20.37

BAHHE OCYIIECTRAAIOT raﬁxou, KO-
TOPYIO 3aTEM CTOTIOPAT KOHTPFAHKOi.

OO6EMHO TPYXMHBI KYIAYKOBHX NPEAOXPAHNTCHHBLIX MyT mMeroT Golbilyio
wmny. flpy oTHoweHMM H/D <2,6, tie H-—Bricota NpyXiHEl B cBOSOIHOM
cocTosHwH, a D —ee cpefnuil muaMe1p, NpyxuHEa ycroirausa. [pn orrowennn
H/D> 2,6 MoxeT ObITh NOMEPeYHEIl U3TH0 NpYXUHEL J1is mpeaynpexX/ieHus Toro
TIPYXMHY CICAYET bHa ©BBIMHO Ha ITOBep-
X¥HOCThL NOBKKHON ¥acTé MydTh (puc. 20.37, a).

Pery;mupoBodHble Tajiki JONKHb BOINEHCTBOBATL Ba RPYXUHY Yepe3 BTYIKH,
COcIMHEeHHBe UNOHKOM BN LUMIaMy ¢ BATIOM, MHa4e OHU GYJIyT He TONLKO CXUMATh
TIPYXVHY, HO ¥ 3aKpYyIuBaTh €& CHJIAMHM TPEHHH.

Ocesas cuia, AeHCTByIONad B MyTe, He JIODKHA HATPYXATh ONopH Banla. Jiis
FTOFO  KYNaUKOBYIO Mydb1y TaK, YTobHl cuny
TPYKAHLE BOCTIPHHEMANN FalKyl WM JAPYTHE ACTATH, CBA3AHHBIE C BAJIOM.

KenarensHo, 9106k omHomeHMe Dy/dy, MMaMeTpa pacrioNloXeHus KyNaukoB K
MAMETPY LUTHLIER, 11O KOTOPBIM NepeMellialoT IIOMBIKHYIO YacTh My s, 65u10 61M3K0
X e/IMHuLe Win MeHble ee. Toraa Mydra paGoTacT HalleXHO ¥ MeHee YyBCTBUTENbH
X KonebanusaM KoahdHILMEeHToR TpeHNS Ha Kynadkax i Ha numiiax. Ha puc. 20.37, 6
npmae,ueua cxema Mydsi, ¥ Kotopolt Dy/dy, < 1.

Myda o [HeHCTBHA AHANOTHTHE
Kynam(cmw KoHeTpyKumm o1Hx MyGT K MeTOThI HX pacycTa oM. [8, 12, 14].
rre/ibEbIe My(TH 0T NIPH 9aCThIX KPaTKOBpe-

MEHHBIX TICPerpPy3Kax, IaBHbIM ofipasoM yaapHoro aciicters. Io KOHCTPYKUME OHM
AHANOTUYHE CLENMHLIM chpmo.mol-mmu mydraM. Ommane B TOM, 4To BMeECTO
$p 1e MyQTEL BCT

TIPYKAHBI.
H:

TONYYHIA M yBhie (hpHK npe-
BOXpaHHTETbHbIC qu:rru X KOHCTpPYHpYIOT o cxemMaM puc. 20.38.

Ha pec. 20.38, @ ¢pUKIMOHHEIE [CKH CKMM2eT OfHa LEHTPANbHAA MPYXUHA
cxarusi, Ha puc. 20.38, 6 — To ¢ M TIPYXUH, Ha
puc. 20.38, ¢ —1ap THIE 1. Ecmi Tapenpuathie Th
TaK, KaK ToKa3aHo Ha puc. 20.38, 2, T0 XKecTKoCTh KOMITIEKTa NPYXUH Gyna'r MEHBbIlE,
YTO TIOBLICHMT TOYHOCT cpabarpibatus MydTe. IoxyyaloT pacnpocTpaHeHHe Tapenkb-
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Puc. 2038

yaThle TIPYXHHB € OYEHb MAJOl JXECTKOCTBIO Ha HEKOTOPOM Y44acTKe MX Xapak-
TEPUCTHKH. TaKylo NpPYXUHY CTaBIT ONHY.
O r

W OT
P OTO MOMEHTA 1o FOCT 15622—77.
B X Ghitlie o My@max Tipu cpaGaThIBAHHN
Tpc T no 1D ... HT/{7, KOTOpas NOIKHa GhITh CMa3aHa.
[Moxson ioro X 310l M 06BIYHO 3aTpynHeH. KpoMe Toro,
CKO; H TIpc T ) peaxo {TOIBKO NpR cpabaThi-
panun MydTer). s TakuX YCIOBMH BpalUglOIyioca AeTanb Mydabl Nydie yora-
Ha HSI¢C u3
TIOPHCTOTO (eTan € BKJ OpOH3H), TIPONMTAHHOIO
drToponmacToM.
20.7. KOMBUHUFPOBAHHBIE MY®TbBI
Hepenko or MydbTH Tpeby [; KOMIUIGKC ,
OIpaHHYeHYE TepefiaBacMOH HArpyIKu NPH Bajiax. B aToM
ciydae MydTy OF c ti ¥ HasHBAlOT
i. B, it JS MPOCTOTED UMY GyIeM
Kak co6CTBeHHO , TAK M YTIPYTC e MyQTH.
CyumocTs K¢ VIOUHX MydT ¢ IpenoXy aH
SAKTIOYAETEA B B Haubonee Tic JU17 JAHHOTO CITy4as

KoMieHeHpyloinylo (puc. 20.39, a) ¥ nipenoxparuTeisryio (puc. 20.39, 6) Mydrs); Ha

PUCYHKaX-CXeMaX 0GosHaYeHB: I, 2 — noayMydTHl, J — IUIABAIOLG YUIH YOpPYIHR

37eMeHT KOMIIeHCHpYIoLLeii MybThi; 41 5 — nonyMyd s NpefoxpaHuTenbHOR My d16l,
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Puc. 2039 Prc. 2040
COOT cpoGomHO Ha BTy M CC C BaJlOM HHTIOHKOH WK

NUTHIAMY, 6 — TIPE/IOXPAHITENLERT 3JEMEHT.
Topsnok KoMGuHupoBarys (puc. 20.39, g):
— nonymydrel 7 u 5 Ha
KOHCTDYKI{HM;
— mionyMydTsl 2 11 4 06 MHAIOT B OIHO HeNoe M CBOGONHO YCTAHARIMBAIOT HA
KOHell Bana, obiuero ¢ moayMydroit 5. Ilpu aToM crapaiores Npelie/IbHO YMEHBIINTE
asMep Iy;
H j o%wmemme B OJHO 1[e10¢ TIONYMY(}TH 2, 4 cBA3KBAIOT MIABAIONAM (FUTH
YVIIpYriM) SieMeHToM F ¢ TionymydToi 1 M NpeOXpaHUTENEHEM SIEMCHTOM 6 —C
1 it 5.

pankl 6e3 M3MeHeHNs!

Ovens BaXHO, 9106 KOHCONb Bama (paccrogume L Ha puc. 20.39, 6) Grula
mkHa. g ee miomyMydTel 2 M 4 CRefyeT 10 BO3MOXHOCTH
pacTionarath Ha nogymydre 5 (puc. 20.39, 2).

Ha puc. 20.40 rnokasaHa KOMOWHMpOBAaHHAS MybTa B ABYyX McTionHeHwmix. B
venojHeHun Ho puc, 2040, 6 ocepbie pasMephl My(TH MeHbIlle, YeM B PCTIONHEHMH
Tio pue. 2040, a.

Ha puc. 20.41 n306paXeHb KOMEWEApOBaHHEE MydTh], B KOTOPHIX YIIpyrad Mydgra
© MeTAIMYeCKUMY ob c M K i (prc.
20.41, g) v dpuxuuorHO# (prc. 20.41, 6).

Bo Bcex KOMGHHHMpOBaHHEIX MydTax TakK JKe, Kak M B NPCAOXpaHUTEIHHHIX,
BpALIAIOIIYIOCA YACTh JYTIIE b Ha di
CKOABNCEHUR.
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Puc. 2041

20.8. IIYCKOBBIE MY®DTBI

Jnd mycka npuBonos ¢ 60) (rpy3ononbemHEle
, U HOp.) 3MEKTPOEBUTATENN
JIOIEKHE] 00/Ianath GONLIIMMA YCKOBBIMA MOMeHTaMH. [IpH JXeCTKOM COe/IMHEHUN
3BeHbEB KUHEMAaTWIeCKOH NETH pastoH Mace TIPOHCXONMT GHICTPO, B TeeHne Honeil
GexyHAbI (06514HO Ko 0,5 ¢). Bro NPEBOMT K GOMBUMM MHEPIMOHHEM HArpy3KaM
netanei B Takmx cneayer Th Iy mydro. Ocrosoii
maiux mygn mozynt Gsimp ue biE Y PImBE
PaVIAIHBIX KOHCTPYKTHEHHX McromHenuit. IlyckoBre MydTel MOIBONSIOT 3IexT-

JIETKO PasorHaTeCA M, [O AOCTIDKCHHM MM ONpEJiCNICHHOM YacToTR
BpallleHHs, HayaTh FUIABHbIH pasroH paboyero oprana. O0no6pemeso nyckoste mydmo:

Py

L ¢4

Ha puc. 2042 u 2043 1IeH MydIBI © KC Y co
CTANBHLIMM IuapyKkaMi. BefoMas 4YacTs My(PTH MOXeT GHITb pAcTONOXcHA Ha
TIONIIHIHAKAX Ka4eHHs cBepXierkoii cepmM mwamerpos (puc. 20.42) wim Ha
TOMIUWITHIKAX CKombxeHus (prc. 20.43). Elenr MybTH T Ha
Ban peuratend. flpy Hamaumu peMeHHOH Nepelavd MeXIy ABUTATeNcM M pabodnM
©OpraHOM HapYXHYIO BEIOMYIO JacTh MydTEI KOHCTPYHPYIOT B BHAE LIKHB2.

Ecau ocu BanioB sneKTponsuratens M pabodero opraHa HOMMHATLHO COOCHBI, TO
ana OTK] # or BaJIOB OBMXeHMe OT Asuraread K
paloteMy opramy y RILATH OT LEHIP i K KO et
MydTe, KOTOpyIO KOHCTPYKTHBHO O6BeIMHAIOT ¢ LICHTpoBeXHOI.

Ha puc. 20.44 TUBHbIE CXEMBI KC¢ TEHTPOBEXHBIX
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Puc. 2042

Puc. 20.43

MydT 1o puc. 20.42 1 2043 ¢ KOMIICHCHPYIOILMY YNIPYTHMU MydTaMu: BIYIOYHO-
Tanelepoi (puc. 20.44, g), ¢ NaKeTaM¥ TUIOCKHX AKCHATEHO PACTIONOKSHHBIX NDYXHH
(puc. 20.44, 6), c TopoobpasHoii obonouKoi (puc. 20.44, 6} 1 CO CTATLHBEIMY CTEPXHAMA

(puc. 20.44, 2). Bo Beex amHx ZIOMYIO 9acTh LEHTP
MydT BHO) ei THEHHE H €OC
komileHcupylonmx Mydr. IToMIMO FIPHBENCHHBIX MOTYT GbITh MCTIOMBLIOBAHB IIA
KOMBMHAIMA M BPYTHE KOHCTPYKUMHA LIEHT] H MydT, M.
20.3, 20.4, a Taicke [14].

HMepedacaermiil mydmoii Momenn PaCCIRTHLIBAIOT o dopMyle

T, = mm?n¥Dz/1800,

THe M —MACCA OJHOTO Ipyda (KOTONKH) WM Macca CTANBHBIX LIADHKOB B OAHOM
nonoctH, Kr; r= 0,25(D + d.;) — paccTodHHe LeHTpa Macc Ipy3a OT OCH BpAlleHNs,
M; i — 9acToTa MuH'; f— K03 T TpeHus; f = 0,4 17151 napk cTanbk
(2yryH) — HOPOLIKOBas MeTAIUTYecKad 0OKJalKa Wi JaKafeHHad CTalb — MeTar-
JfioKepamuKa, f= 0,2 — 1as CTANBHEIX 1apukos; D —— mametp Mydres, M (prc. 20.42
1 20.43); 7 — 9McnO TPY30B (KONOAOK) KHIM YHCIO NONOCTeH LISt INAPHKOB.
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3
Prc. 2044
Tlocne nonGopa 3nekTp pacyeT ¥ KOHCTD:! XeH-
TPOBEKHON H K Stiei Mydr. TTpn Ko TeH it

TpuHEMAKT (cM. puc. 20.42 1 20.43):
D= (3.5..6,0)dy; dz=~1,55d;; b ~1,3d;; B=(0,6..0,7),

Tae d) ¥/ — muaMeTp M JUMHA KOH1IA Balla S/IeKTPOIBRTaTesis. OKOHHATeNbHO paiMep
D onpenensior Npy BHTONHEHNN paceTa MyQTEL
g 1rapHOTO Mycka paGovero OpraHa BpAllAroLEd MOMeHT 7, HeHTpobeXHOM

MydTH JOMKeH ITb HO! ii MoMeHT T, 97eKT,
Tpu pedswex: nycxax (1.4 pasa B pabouylo cMeHy) BpeMs pasroHa Mace paGodero
OpraHa He IMeeT CYIIeCTBEHHOTO TOLAa. P HYI0 MyQTY pacCTE-

BaloT o momenty 7o, = (1,2...1,4 7.

Tlpu wacmpix nycrax GrIBaeT BaXHO OTPAHMATS, BpeMS pasroHa pabotero opraHa.
Tora ueHTpobeXHYI0 My(TY PACCHHTHIBAIOT TIO MOMEHTY T;, IPH 3a7AHHOM BPeMCHH
ITycKa #;, TIpA BLIOTHEHUN yeitosus 1o, > 1,27,

Bpemn paszzong Mace pabodero oprata £, (c):

fy =y /[0, —T)]
Orciona mpebyemsiii Momerm Mydret (H-m)
T =mlpr/(30) + T,
e Jip — MOMEHT PasT Macc, Tif i K Bany MydThI, xrem:
T = T/ (i) — MOMEHT CHI CONPOTHBIEHNAS, TIPUBEAeHHb K Bamxy MydTL. 31ech
Tiasx — MOMEHT COTIPOTHBICHH:A Ha BBIXOIHOM Bany pabovero oprana, H-m: #, 1 1y
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— ofimee nepegarodHoe ywcno U obimit KITJI mpusoga oT aneKTpofBarateld Jo
BBIXOHOTO Bala.

Tipumep. IMogobpars wMydTy C© BAHHBM: SNeKT-
pomuratens P=3 BT, 4acroTa BpalleRHs POTOPA 1= 955 Mma ' PaIMEPE KOHIIA BA7A SHEKTPOIBATATII
(eabin. 24.8): di =32 i, & = B0 My; Tk PaBOYero OPraRA OMSBONAT ORMH PA3 B CMERY.

Pewenue. MOMERT

=9550P/n=9550-3/955=30-Hm.

Tpebyemstii MOMOHT LeHTpOBeAEOH MyDTR
Too=(1,2-1,9%= (1,2.1.4)30 = 36..42- H 1.

Tpriven 1o BhIIIE ‘pasMepH MyPTH
D=(3,5..6,0d =(3,5.-6,0)32= 112..152 m;

doree 1,550 =1,55-32= 50 g, B=1,3d1 =1,3-32 =42 »0g;
B=(06.0, = (0,6..0,7) 80 =48...56 my. Iprmens B= 50 an1.

BpAIlAIONIAT MOMERT NIeHTpOGeHOM MyDTH Tow= mrn’nfDz/1800.
Orcrolla Haxoiy TpousBe/ieRwe (mDr) UL TIAPH CTaTb — NOPOIIKOBAT METAILTHHeCKas OOKIATKA
{f=0,4) ® YeTHpeX TPYIOB-KQNIOIOK (2= 4):

mDr= 1800 (rPr2fz) = 1800(36..42)/(3,14% - 955~ 0,4 - 4) = 0,0045...0,0052 k- ne’-

3nech m—Macca B K; DEr—B M.

Macca OIHOIO CTAIBHOTO lpy:ia 1= 0,5(D—dor) Bbp, T p = T8O0 KI/A’ — IUIOTHOGTS CTATE.

Todtopon mDur yenmpo-
Geowcnoll my@me.

TIpuniem & nepeos rputisuceruu D= 120 My (paiee onpeperere D= 112..192 mw). Torma

m=0,5-(0,120-—0,050) - 0,050 « 0,042 - 7800 = 0,5733 K1y

r=0,25(D+ deg) = 0,25(0,12 + 0,05) = 0,0425 15
mDr=0,5733- 0,12+ 0,0425 = 0,00292 k73,

T0 MeHEITe Tpebyemot BenARHs 0,0045..0,0052 k1 * M.
‘emopoe ipevem D= 140 you. Torza

m=0.5-{0,140--0,050} - 0,050+ 0,042 - 7800 = 0,737 kx;

7=0,25(0,14 + 0,05) = 0,0475 m;
mDr=0,737+0,14- 0,475 = 0,00490 k- %,
0052 10 M.

70 HAXOIMTCH B TpeyeMoM HHTepEae: 0,004
Ompenemnd MOMENT, DepeTARaeMHI MYTOR,

Toom miraPn AD7/1800 = 0,737~ 0,0475 - 3,147 9557+ 0,4- 0,14 4/1800 =39,2 H-ny,

“T0 HAXOUTCA B TpEGYeroM s (3. A,4z How)

Tio mosenTy Tu=39,2 H-M u MydT.

PacueT MOMeHTa LeHTPoGeXHOR MydTE CO T
aHanormHo. Tipu ¢ MaccH pacIic B OJIHO} NONOCTH
MydTHl, 06BeM TIONOCTH T HAa d T K, yaurt ]
MYCTOTH MeXIy O6LrHO or K=0,5...0,7.

Paamepsl LCHTPoBeXHBX My(HT MOXHO non6upaTs Ta10ke 1O [8, 14].



IT'napa 21
PAMBI M ILJIMTHI. KPEIUIEHME K HOJTY

Tpu MOHTAXC NPHBONOB, COCTOAIHX M3 9/IeKTPOIBMTATENs M peayKTopa (Kopobku
Tepejiad, BapUaTOpa M Mp.), JOIKHB GbITH p
TOYHOCTH OTHOCHTENBHOFO TIONOXKEHHA YAnOB. JL13 970TO y3Abl TIPHBOTA YCTa-
HABIUBAIOT Ha CBAPHEIX PAMAX WIH JIATHIX HARTAX.

pn1 €0 4eCKY BHITONHEE TPVMEHATE PaMbl, CBa-
PEHHBIE M3 JIEMEHTOB COPTOBOTO NPOKATa: LIBEILIEPOE, YIOJKOB, TIOTIOC, THCTOB. Tipu
auinycre BRITOIHEE Th TIHTH. B o7y cry9aax BHOop

TUIATH! HTH paMsl KOHCTPYKIIMS " TOYHOCTH.

PaccMOTpUM METOIMKY KOHCTPYHPOBAHMS paM W TUIMT JUIJ YCTAHOBKM Ha HEX
3NICKTPONBHTATENs B PEAYKTODa.

21.1. PAMBI

Kongurypaimio u paMbl THD H penyKropa |
snexTponErTaTesis. PaccTosue MeXTy HIMH 3aBUCHT OT IONOBPAHHOM YUIH CKOHCT-
PYMpPOBAHHOM ooeml}me.vmnoﬁ MydbTHL. B cBasu ¢ sTiM Ha mucre 6yMard nepBoHa-
YanbHO P" B MaciTabe 1:2 KoHTYpwI MydTs! 8 paspese
(puc. 21.1). OmHy nonymyqrry COCHHMHAKT C BANOM 3MeKTPOISBHIaTeNs, & APYTYIO ~—C
BaJIoM pegykTopa. Takim 06pasoM ONpefensioT pasMep <«a> MeXIY TOPLAME BATOE.

3atem TOHKHMY KOHTYPH 3MEKTPOBUTATENs 1 PeAyK-
Topa. {IpH 3TOM ONPENENAIOT ¥ HAHOCAT Ha 9CPTeX pasMephl L, fi., aJeKTpoaBHraTens
¥ &, fy, penykTopa. BeIMepwBaloT KOHTYpH! paMhl ¥ HAHOCAT Ha SepTeX pasvep Fy —
Pa3HOCTB BHICOT ONIOPHBIX MOBEPXHOCTEH PaMBI.

Ha puc. 21.1 D KOHTYp 17§ pambl 114 'y  SNEKTPONBUTA-
Tess ¥ KOHU9eCKO-IIIMHAPIIECKOTo peayKTopa, 1101 riaBHEM BHAOM paMbl pasMe-
a0t BUA cBepxy. [Ipu mocTpoeHny BUNa cHadana MpOBONAT OCEBLE NMHMM Bala
3INEKTPOJBUTATEIS1 H COOCHO PACTIONOXEHHOTO € HUM BXONHOTO Balla peAyKTopa. 3aTeM
u306pakaloT Ha paccTosHUN ! oTBepcTHA d, ¥ d, B NANAX SIEKTPORWVATeNss M B
peaykrope, UX koopmHatht G, Cp, G, Gy, Gy, Tlo KaTanory anexTpompuraresc
(1a621. 24.9) onpenensioT pasmepHl &,, by, Ciy, b, ONOPHHX NOBepXHOCTEH HBATATEN,
4 110 HepTexy pefyKTopa — pasmepsl By, byp, Cp, by JIna co3nanua 6a3oBEIX IiOBep-
XHOCTEH TIOA ABUTATENb U ‘Ha paMmée B BHAE Y3KHX ITONOC
3u 4 (puc. 21.2, a) Wik OTHETBHEIX npmoyrmmm(on 5 u 6 (puc. 21. 2 6)

IThiperHy ¥ JUIMHY IUIATUKOB Ha paMe ) 1
JUIMHA OTIOPHBIX HOBEPXHOCTEN 3EKTPONBUTATENS B penyx'mpa, Ha BeJlnqm-xy 20, xne
Cy=0,05b,(8;) + 1 mM. 3pece by(by) — ONOPHBIX yeTel aMeRT-
ponBuratens {peayKTopa), MM.

OnpenensioT OCHOBHBIC pasMephl paMsl B InaHe: B u L, IpuHuMas pasmep
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Puic. 21.1
by = by, = by, = B...10 Mm. Paamepti Bu Loxp [
24.1). 3mM onpe.uenxm BhicoTy pamus: H = (0,08...0,10)L, nio Kotopoii mogbupatot

pasmep
Pamy ynoSHO KOHCTPYWPOBATh M3 JBYX TIPONOTBHHO PacTIoOXEHHEIX LIBe/iepoB
¥ TIPMBAPEHHBIX X HEM TPEX — SeTEIDEX TIONEPCHHO PacTIONOKEHHEIX UIBEAICpoB 2

(puc. 21.2, a).

ITpn HeOOXOMIMOCTH Y paMBl Y sricoty H, ak
TOTIEPEYHRIM 216 ity HO Gamxu 7 (pHc.
212, 6).

Pamy Tipn cBapKe CHITBHO KopoGur, obpaba-

Mblearm ROCAE CEapKY, OMIKULE U NPASKY (puxmmm) BrICOTy IUIATHKOB TOCTE MX
obpaboTky NpHEMMAIT F = 5...6 MM (puc. 21.2, 6).

Tilpennepst al0T, KAK Hapyxy. Takoe pacnonoxeHue
yaoGHo uia YANOB K pame, -0 Kak 60NTaMM, TaK M BUHTAMH.
B nepeom eayuae (puc. 21.2, 2) B HONKaX LIBENICPOB CBEPIAT OTECPCTHA HA IPOXOA

6onta. Ha BHY Th TIOTKH UM HaK
KOchie waibs, [: TIOR GonTos (ral-

xavn). Bo emopon cayvae (puc. 212, 0) B MONKax paMbl BEIOTHAIOT OTBEPCTHA €
pesnboii. Pasmepnt (MM) Kochix mai6 nio FOCT 10906—78:
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M16 M1z M20

M2 M24
71 2z 24 %
57 62 62 68 68
30 40 40 50 50

15 RperieHua paMbl K 10Ty ileXa NPUMCHSIOT (iyHaamentabe G0Jmsl, HX pacmio-
TIPH TIPOEKT
GonToB TIpMHHMAKT:

pambl. JInamerp 1 uncno dyHIaMeHTHBIX

o 700 ©8. 700 zr0 1000 cB. 1000 fo 2500
ZBravetp GonToB, MM. . . 16 18..20 22.24
MurmMATEHOE YR 6OTTOB. 4 [ 8
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Prc. 21.3

Ipu croxHol KOH(UIypauu: paMBl YHCIO G01TOB MOXeT GHITs yBeITIeHO.

B MecTax pacrio/ioxeHns GyHIAMEHTHEIX 6ONTOB K BHYTPEHHHM INOBEPXHOCTAM
HIDKHAX TI07IOK TIBEUIEPOB NPHBAPUBAIOT KOCHe Iiaiibks (puc. 21.2, €) uiy BLcoKwe
croitxu (puc. 21.2, %), VBeIRHMBAIONIME KeCTKOCTh pambl. Ecm BricTymaroume Han
TIOBEPXHOCTHIO paMbl FaliKil He MEMIaloT YCTAHOBKe Ha Heil y3NoB NPHBOAA M €I0
SKCIUIYaTAINM, TO (yHIAMEHTHEe GOATH YIPOMYCKaWoT yepes ofe MOMKK M TaliKy
OIMPAIOT O BePXHIOW NOMKY. B 5T0M ciydae Bepxiue ¥ HIAGME TTONKH LIBEICPOB B
YKa3aHHHIX MECTaX CBASHBAIOT pefpamy (puc. 21.2, 3), mpybanu (puc. 21.2, u) win
yeosxamu (pyc. 21.2, k). D10 yBeIINBAET XECTKOCT PaMEl, KOTOpas BOCTIPMHMMACT
BHEIHUe HATPY3KH BCei BRICOTOH, 8 He TONMbKO HIDKHMMH HEeXeCTKIMU TIONKAMMK.

Ha puc. 21.2, o, 6 uiaTiky U 4, a TaKkoke I M 6 pacnoNoXeHE! Ha OHOM YpoBHe
(mexat B onHo¥t wockocTH). MpH PacTIONOXeHIY STHX IUIATHKOB HA PASHBIX YPOBHIX
KOHCTPYKLHS paMbl HecKOJBKO croxuee. HeGombiyio pasHoCT BLICOT Ky IUIATHKOR
(pyc 213, g, 6) nomysaor TION0C: —
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Puc. 214

1TBe/LIEPOR € Bhipesany (puc. 21.3, 6), LielbIX IIBeIepoB, NONOKeHHEX Ha pefipa (puc.
21.3, 2) wm Ha nonke (puc. 21.3, 4), naroToRIeHHeM Kopobky U3 ymcra (puc. 21.3, e).

Y1061 TIpH 3aTsPKKe GONTOR He TIPOT TIONKH 1IFBENIEPOB, X
ycwmBaloT pebpamu 1 (puc. 21.3, ¢ —é).
Huorma no M KOM; Ip HeoBXOMMMO CYIHECTBEHHO

TIOMHATL paMy Hall YPOBHeM Noja. B aTHX clIyYadx paMy ycTaHaBJIMBaloT Ha CTOMKH,
TpUBapeHHe K HIDKHIM TIOKaM MiBeanepoB (puc. 21.4). Yucno croex onpefeaser
KOHDHTYPalist ¥ pasMepst pm»m (oﬁutmo He MeHee 6).

KecrkoeTs o1 paMu TOBBIIIN
1 (puc. 21.4, a). KectkoeTs paw Ha ToMKax
YTONKOB HeMOCPSACTBEHHO K CTORKAM Bﬂax.'xecmy (pnc 214, 6) wm Bpacnop (pHe.
21.4, 2), a TaKKe MOCPESACTBOM KOChiHOK (puic. 21.4, é).

21.2. ILTATEI

TDoATer MBTOTORNSIOT B BUAE OTIMBOK M3 ceporo YyryHa Mapok CU15 m CY20.
Pasmeper iy v L (puc. 21.5), a TaxKe LMPUHY TUIATH OHPEAEASIOT KOHCTPYKTHEHO,
P BYACE KO3 IBKOH ¥ Ha Heil yioB. TonmmHy & cTeHOK
TLTATH! HAXOJUIT TIO peKOMeHIaumaM pasaena 17.1. TompHa CTeHOK BO BCOX CeYeHMSIX
JHOMKHa 6B1Th 0iMHAKOBOL. Bricoty H IUIHTE: BEIGHPAIOT 1O TAKOMY K€ COOTHOLUEHMIO,
yro M juia pam: H = (0,08...0,10)L.

Uz-3a obpasopaHud mopHcToctedl M PaKOBMH KpaiiHe HEXENATENHHO WMETb
GobIINe TOPH30HTATEHG PacliofoXeHHbIe noBepxHocTH. [loaToMy € 2opusonmanbroi
CMeERKe naumsi me@yem deaamp Gomuine okra. D10 YAydIIaeT Ka4ecTBO OTINHBKM H
SKOHOMUT MeTaill. DJlﬂ BOCCTAHOBJICHIA yrpa'-lex-mb!x TIPOYHOCTH M XECTKOCTH, BhI-

OKOH. (= 1,35) KOHTYp-
HbeMH pebpavu (puc. 21.6).

TTmuty Kpenar K moly ¢yHIaMeHTHBIMM GONTaMH, KOTOphE DasMeIlaloT Ha

TpwivBaX. YTo6E MpuMBL GHIH NPOYHBIMU M XECTKMMH, HX AENAl0T BHICOKMMA.
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Puc. 21.5 Prc. 21.6

Bricota Bcex TIPMIMBOB TUMTH AOMKHA ObITh ONMHAKOBOH, 4TO0H MoXHO 6blIO
YIPOCTUTH MEXAHEYECKYIO 06paboTKy M HCTIONB30BATh GONTH OHOMN JUIMHEL

Jna ynoBeTsa TpaHCTIOPTHPOBAHMS TLINTH KPAaHOM B €€ BEPTHKAILHBIX CTEHKAX
TIpeyCMATPUBAIOT CKBOSHEIE OKHA IHAaMeTPoM 25...30 MM.

K ofpaborke HinKHe# OTOPHOH TOBSPXHOCTH YUIMTEL OCODRX TpeGopanuil He
niperbsBasoT. HosepxHOCTH, CiyXale 6230 IS YCTAHOBKH CONPMKEHHBIX € INTWTOH
Yy3noB, obpabaThBaOT TOUHO, STOGE! MOMYIHTE MEHBIIHG OTKIOHEHHS OT IUIOCKOCT-
HOCTA ¥ YMeHBINTH fe(OPMUPOBAHIE YXIOB TIPH MX 3aKPEIUVICHNH Ha IUTHTe.

Hlupyay ¥ mivHY TIaTHKOB WIS Ha IUUTe 3JIeK u
peayRTopa IO PeKo TIpH KOHCT
pam. s xperieHus y Ha [JIUTe Y3IO0B TIX
OTBEPCTHA.

21.3. KPEILUIEHHME K ITONY LEXA

Col 0¢ MAlMHOCTD XapaKTepusyeT CPaBHUTeNBHO YacTad 3aMeHa M
MC ofic yTo TpeGyeT MHOTHA IEpenaHUPOBKH LEXOB.
INossunack NoTp! ‘b B OBICTPO TIep YCTaHOBKHM -
Barus. ObbraHoe ofopyaoBaHye (MeTAIOPEXYIIMe CTAHKH, NPHEONR KOHBeliepoB i
EBp.) Tenepb HUIM Ha TIep BUGPOOTIOpaXx, WK HEITOCPEICTBEHHO

Ha GeToHHOM (Ke/ie306eTOHHOM) TIONY LIeXa, MCTIONb3yd CTIeNManbHbe Hyndamenmubie
Goanui.
O

THEIC GONTH! T € p B HOJIY Hexa
TBepJOCTVIABHEIM WA AAMaiHbIM MHCTPYMEHTOM, CBODOAHO MepepesbiBAIONIM M
apmatypy (puc. 21.7—21.9), wu ¢ xo20dey, 3apaHes NPeAYCMOTPEHHEL B NONY (PHC.
21.10).

OyrnavenTrsnt 6ot o TOCT 24379.1—80 cocTouT 13 NIMIWILKY, WakGE, rack
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¥ apyrux getaneii. Imimekn GyRIaMEHTHBIX GONTOB HM3TGTORIIOT U3 YIVIEPONUCTON
crami Mapk BC13nc2 mo TOCT 380—88.

Ha neotipabormamon 6eToHHOM Toy y <
PacTBOpa LIEMEHTA TIOl ONOpHY:0 MobepxHocTe Ilepen mommuekod efopynosarne

BRIBEPAIOT Ha N'OPHSOHTATBHOCTh NOJKIANKAMH MM KIUHBIMH. Ecnu TIOBEPXHOCTh
ToNa T0YHO ofpatomara (HanpuMep, NUMQOBAHUEM), 70 BHIBEPKY M TIOLIMEKY He

TIPHMEHSAIOT.
Ha puc. 21.7 @y i GonT ¢ ronyom. Pazmepsr Gonta
{nav):
a D 1 H Dy
Mi6 26 28 150...200 30..40
M20 32 34 200...250 40...50
M24 39 41 250...300 50..60

Puc. 2110

BonTbl 3aKpeNISIOT B CKBaXHHe LIeMEHTHEIM pacT-
BOpOM TIPH BROPOTIOTPYXEHUH B Hero INIMABKK 60iTa
WM TyTeM YTpaMOOBEIBAHHSI CBHIPOFO LIEMEHTHOIO
TIOPOIIKA.

Ha puc. 21.8 morasaH ¢yHRaMeHTHBII 6oIT ©
KOHWYECKUM KOHIIOM M passcumioy yawnzoli I —pryn-
KOH € 4eThIphMA NMasaMH umpnsoi 1 mv. HavameHyio
AHKePOBKY OCYIUSCTBAAIOT OCANKOM LaHTH Ha
KOHMYECKHH KOHell Gonta ymapaMM MOJIOTKa Hepes
onpabKy. Ilo/mHas aHKepOBKa MPOMCXOINT IPH 3ATAKKS
Gonra. Jina myuiuero c b
TIOBEPXHOCTE IIAHTH MMeeT HAKATKY WIH Hapesky. Pa3-
MephI Gomra (MM):
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Tanasa 22
BBHINIOJJHEHUE YEPTEXEN JETANEN

22.1. TPEBOBAHHA K PABOYHM YEPTEXAM

22.1.1. OBIIME NONOXEHMHA

1. Pabowme weprexu paspabaTsBaloT Ha Bee ieTam (KpoMe DOKYTHBIX B CTaHAap-
TH]>'D() 'BXOASILHE B COCTaB U3/IeNH 4. qﬁmﬂ( Ka)KIlOﬂ JAeTanH BEIIOJHAIOT Ha OTIEILHOM
nucte. Ha JmcTax cTannapTHOro opMaTa NOMEILAIOT OCHOBHYIO HANFTHCH (CM. HIDXe
puc. 23.2): Ha dopmare A4 — BIONE KOPOTKOH CTOPOHKY; Ha JPYTUX — BA0/Ib JUHHHOK
CTOPOHBI JHCTA.

B rpachax 0cHOBHO# BaITHCH TPUBOIAT:

I—

YBAHKE AETANH, : «Koneco sybuatoe»;
2 — ofiosHadeHHe epTexXa Aetany, Hanpuvep: AM 16-03.10.11;
3 — ofosnateHTe TIO Yoy jla AeTAH, «Crans 40XH
TOCT 4543—71»). Eciu B 0603) BXOOUT e
e — «C1>, «CUs, «Bp», T0 MomHOe HamMeHoBarkc — «Cramb», «Cepbiil
YYTYH», He «C13 TOCT 380—94>.

Ec/ ASTATS LOTKHA GHTH AITOTOBIEHA 13 COPTOBOTO MATSPHANE OIPENSlICHHOTO
OpodMIs W pasMepa, TO MATSpHall TAKOH JieTall SaliCHIBAIOT B COOTBETCTBHM
FIPHCBOSHHEIM €My B CTAHIAPTE Ha COPTAMEHT OBO3HAICHIEM, HATIPHMEP:

80-B TOCT 2590-88
Koy S TocT 10508

Ipaswia o rpad B pasnene 23.2.

2. Herams 1300paxaror Ba 9epy BTOM BKC ecy
Ha CTaHKe, B YaCTHOCTH OCh fieTadyl — Tella Bpallichus (Ban, 3y6=lem)e l(oneco, CTaKaH
¥ Ap.) pacnonarair ) OCHOBHOM

3. Vizobpackerive AeTAM — Te/1a BPALICHHS PAacTiONaraior
Ha YyepTeXe BIIPaBO CTOpOHOH, Gonee TPYIOEMKON Uid T0-
KapHoll ofpaGotku (puc. 22.1).

. Ha gep ETATN He JOIT 0! TEXHO-
JIOTHYecKue yKasaHus. B Biie HCKIIOYeHHA MOXHO YKashl-
BaTh COBMeCTHYIO 0BpaboTKy, NpUTUPKY, THOKY, pasBalb-
LOBKY. B cBH3H ¢ 3THM

5 5

Gazamu, Ha
HE ue 1p
yKlI.’iaHHM He noMewaom.

5. Ecm o6paboTKy oTBepcTHH TOX BHHTH, INTHGTH H
m%‘ JIDYTHE K i€ JIeTatn )T TIPH cﬁopxe, TO Ha

HepTexe ) ne'ra)m sTH ormepcmx He u306pANAIT M HAKAKHX

r. Bee

Prc. 221 Heoﬁxomue JiaHHEIS ,wm 0bpaBoTKH TakMX OTBepCTHA
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a) 6)
L]
= @2 @% ;
o f 5‘?‘_65 2om8.
t x L 52
¥ 12! 73
Pic. 222
(n30GpaXeHmd, pasMeph], HIEPOXOBATOCTD YeTel EI PACIIC

W KOJIRYECTRO umepcrm) TIPHBONAT Ha YepTexe cOopouHOl CMHMLEI (puc. 22.2, a).
Yacto 5 OfHOI U3 JeTaneli BETIONHIIOT OTBEPCTAL, 4epe3 KOTOPEIC 3ATEM PAsMEtator
VLTH, KaK IO KOHIYKTOPY, CBEpJIAT OTBEPCTUS B APYToii, COMPMXeHHOH Netam. Tora
HA "epTexe Mepsoff feTanmy u3obpaXalT Takue OTBCPCTHA M MPHBONAT Bee Heol-
XOIMMBIe JAHHLIe Ul MK M3roToRNeHus (puc. 22.2, 6).

22.1.2. BATAHME PASMEFOB

3,

1. Ha yepreie HOIDKHO GHITH 3a5aHO YHCIO P! HO
HOe PR MSTOTOBNEHHA M KOHTPONS JeTalH.

2. Kaxmpiii pasvep clelyeT NPUBOIATE Ha YepTeXe ML oduk pas.

3. Pasmephl, OTHOCAUMECS K OfHOMY KOHCTPYKTVBHOMY 3JIEMEHTY, ClelyeT
TPYTITMPOBATE B OXHOM MecTe (puc. 22.3).

4. He jom BKNIOYCHHE ¢hacox ¥ KaHaBOX B OOINYIC LIeNOYKY
pasmepos (puc. 22.4, a). Pasmepb! $acok M KaHABOK HOIKHEI GHITH 337aHE] OTAS/BHO.
ViobHee KaHABKH BEIHOCHTH, HOKA3HIBATh B Maclurabe yeenpderns ¢bopMy KaHABKA
¥ Bee ee pasMepsl (puc. 22.4, 8).

5. PasMepn 3nieMcHTOB OeTaneli, oGpaCaThiBaeMBIX COBMECTHO, SAKIIOYAlOT B
KBagpaTHbIe ckobku (puc. 22.2, 6} B B KHX 1D

«O6paboTKy No pasMepaM B KBARPATHBIX CKOBKAX TIPOHIBOLUTE COBMECTHO C JIET.
'l I[eTaJm MapXUpOBaTs OHAM NOPAIKOBEIM HOMEPOM U TIPUMEHATE COBMECTHO.

6 Ha JeTaneit, yClIOBHO BENAT Ha:

= a pasme-
Prl CBOPOYHEIX 1eTeH, ¢ JMAMETDE! TIOCATIOYHEIX
AECT BANOB JUIsl 3y6UaTHIX, YePBAYHEX KoNec, MyQT, IIGILHAITHAKOB M APYTHX feTaseH,
pasmepst pesst Ha Banax 1l ¥ IHBIX TaeK, P BHHTOB

Ha KPbIUKAK TIORUMITHIKOB;
g i

—— CHpaBOUHbIL.
O sananid P Ha Yep Jetanell 3aKnoYaeTca B
D) sanaloT Ha YepTeXax pietafel, B3fs WX H3
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IO 180°(44)

J

HenpaBunsro fpabunsno
Prc. 223 Prc. 224

epTeXa cOOpoYHON eMHIIb! (peAyKTopa, KOpoGKM Nepefiay) M M3 CXeM Pa3MEPHBIX
ueneil. Ceobolibie pasmepbi 331A10T C YIETOM TeXHOIOTHM USTOTORNEHNS M yaobcTea
KoHTpoisi. Crpasourbie pamepbi He TIOMIEXAT BHIIONHCHINO 1O AAHHOMY YepTexy. Mx
YKasbiBaloT JiA Gonbirero ynobcTea IOMb: P M, TIPHA 3T

[ETATH MX HE KOHTpOMMpyIoT. CIpaBodHbIe pasMephl OTMEHAaioT 3Be3NOYKOH M B
TeXHUYeCKMX TpeGOBAHMAX CNAIOT SaIHMCh THNA: «*PasMepht s CipaBoK».

22.1.3. ITIPEZEABHBIE OTKIIOHEHIA
PAIMEPOB

1. Jins Beex pasMepos, H3 OTKIIO-
HEHUA B MUIL Tpax. Jomyckaercs He b OTK: Ha
2 oIIp X 30HHI P 0} LIep )CTH M P 10}] TOTHOCTH

OIHOM U TO¥ K€ TIOBePXHOCTH, 30HBI TEPMUYECKOM 00paboTkM, NOKPHTHA, HAKATKY,
a TAaKXe Ha AMaMeTpaX HaKaTAHHBIX IIOBEPXHOCTEH. B 5THX Coyuasx HenocpeacTBeHHO
Y TAKHX pasMepoB HAHOCHT 3HaK =~ (pHc. 22.5, a). Tlpn HeoGXoapuMOCTH BMECTO 3HaKA
= Y TAKWX PasMEpoR 3alialoT NpelielbHEle OTKIOHeHNS (pHc. 22.5, 6) zpybozo mnm ouens
zpybozo Xaacca TouHoct! 1o F'OCT 25670—83 (1abn. 24.3).

2. TlpemeneHpie OTKIOHEHHWS MHOFOKPaTHO NOBTOPAIOUIMXCS —Da3MEpPOB
OTHOCHTENIHHO HU3KOM TO4HOCTH (0T 12-ro KBanwreTa M rpybee) Ha M300paXeHHH
JeTATH He HAHOCAT,  YKAIbIBaloT B TeXHUYeCKHX TpeGopamiax ofllel Samychio TyIa:

33 OTK pasMepoB: oteepetvii +H14, Banop —

14, ocranbHbx + 1T14/2».
WIH

. OTBEpCTHH -+ 1), BAJIOB —¥,

) OTK:

OCTaNBHBIX + £/2 Mo TOCT 25670—83».
3neck HOA «8a40M> TIO moBEle Hap , BRIIOYAs B KHE,

3NEMEHTR! HeTaAM (HanpyuMep, BEICTYIIE), & IOR «0MBEpcmieM» — IIO0bic BHYTPSHHNE

(HanpmMep, maskr).
3.1

OTK: 1o OfHOMY M3
CeIYIOIUX TPEX CTIOCOBOB:
— YCIOBHEIME 0603HaYeHIAMH NoJielt IOTYCKOB, BanpuMep 63H7;

— YWCTOBEIMU TIpe; oTK Hanpumep 644000,
— YCIOBHEIMH OGOBTla'iel-mﬂ'MM nonel JOMYCKOB € YKa3aHMEM CIIpaBa B CcKrobKax.
5 (0,018
otx 1878 ( 4:,045]'

Heperuii cnocob pexoMeHAYIOT NIPUMEHATE IPH HOMHHANEHEIX pasMepax, BXOAILIAX
B pAI CTAHAAPTHRIX WHcen (cM. Ta6n. 24.1), 8mopoii —NIpit HeCTAHNAPTHEIX YACTAX
HOMMHATBHBIX Pa3MepoB 1 mpemuﬁ — TIpY CTAaHA3PTHHIX YMCIaX, HO TIpY HepeKOMeH-
AYyeMBIX INMOJAX JOIMYCKORB.
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B yucOHBIX TIPOCKTax IIpeHcIbHEHIE
OTKICHEHUS IENOYHBIX PasMepoB HpH- = =
HHMAIOT B 3aBHCHMOCTH OT Crocoba KoM- A *t} 2
TeHCALH: I [3 I

— ecl KOMAEHCATOPOM CIYXMT Jie- ~7 011
Tank, KOTOPYIO LIabpar wiu o
pesyiibTaTaM MsMepeHHi npy cbopke, 10 B
Le/TAX YMCHBIICHNS NPHITYCKa Ha 06paGoTKy Puc. 225
TIOJI5 JOTIYCKOB 1IEAIOHHBIX Pa3MepoB Cliefiyet
YIpMHWMaTL: OTBepeTHit HY, panop A9, octanbhbx + [79/7;

— ©C/IM KOMTIEHCATOpOM CIIYKHT HABOD NPOKIANOK, TO TOMA ACIYCKOB LICNIOYHEIX
PpasMepoB TIpMHMMaIoT Gonee ceobomummnar: HI1, A1, £1T11/2;

—~ €CIIH )& KOMIICHCATOPOM CIIYXHT pebeosas Tiapa, 70 BCHCACTBME €6 IMHPOKHX

YIOUAX CIIOCO! nons JOMYcKoB pasvepos npuHmMator: H14, 714,
:i: 1T14/2 (wm +1,, -—12, + #/2 no I'OCT 25670—483).
4. 17 Pa3sMEpOB OT )T B TEXHUYECKHMX
'rpeﬁoaa.l-mm( BANHCHIO, aHaJlom‘moﬂ 3aNHCH [T Pa3MEPOB HU3KOH TOMHOCTH.
b OTKIIO! [: 17 T Y10
B 7261 22.11 w1 22.12.
6. Tlpefientinie OTKIOHEHW IMaMETPOB Pesk TIOKNSHBAIOT Ha “ePTekax ne’raneu

a

a8

H

#3068
@30k

B COOTBETCTEMH C MOCAIKAMU Pe3HEOBEIX € Ha
cﬁopomm HWILL
s pessh 6 M20—7H, M16—3H6H, M30 x 1,5--2H5C;

dnz peabo’ Ha eanax M42——8g, Mi16—2m, M30 x 1,5—2r.

22.1.4. IOMTYCKU ©OPMBI K JLONTYCKH
PACTIOIOKEHIS NIOBEPXHOCTEN

Ipu obpa6oTke meTancii B TIOTP H HE TOIEKO. it PasMepoB,
HO M FeOMeTpUTecKoil (OPMBL, a TAXOKE IOTPEILHOCTH B OTHOCHTETHHOM PACTIONOXEHHHA
oceli, IOBEPXHOCTEH ¥ KOHCTPYKTHBHEIX SNEMCHTOB JIeTACH. BTH NOrpelHOCTH MOTYT

ORA3BBATh BP Ha p b fcTaNell MalIMH, BHIbBas
BUOPALNMH, IMHAMIYECKUE HATPYIKH, IIYM.

TlepBaa rpymnua Tp CBA3AHAC H
(T'OCT 3325—85). J],!m TIOMIMIHVKOB Ka9CHUS BAXHO, YTOOR! He GBUTH FICKaXKCHE!
JIOPOXKH Ka4eHHA Kalec Kombnia nic OYEHD TIC u
TPV YCTAHOBKe KOMUPYIOT ¢hopMy NOCANOYHBIX TIC il BaIOB ¥ KOp
Yrobel ™ OPMBI , HA TIOCAIOYHkIEC NOBEPX-

HOCTH BAJIOB W KOPITYCOR 3gdaom Danycxu d)op}ubt

OTHOCUTENBHEN TEPEKOC HAPYXHOTO M BHYTPEHHeTo Konell MOAUIMITHHKOB

conpoT BAIOR M OTepU SHEPIUH, CHIDKACT PECype

nommnmncon. Tlepexoc KoJel MOryT BRISBaTh:

— OTKJNOHEHKS OT COOCHOCTH FIOCANOHbIX NOBEPXHOCTEH Bana M KOpIIyca;

— OTKACHEHKA OT TIEPIICHANKYIAPHOCTH 6a30BHIX TOPHOB Basa M KOpIyca;

— nedopmaLyy Bajia ¥ KOPTIYCA B paGoTaioNIeM yare.

Yro6B1 OTPAHITATS HCPEICICHHEIE OTKICHeHNS, Ha YepTexax 3adaiom Oonycku
6ana u Kopryca.
Bropas rpynna T i TOYHOCTH, K JeTanAM, cuaam

'lepmlrmux nepenall (FOCT 1643—81, TOCT 1758—81 FOCT 3675—81). L[ocmxe—

H}e HeoBXOMMMO} TOYHOCTH 3aBUCHT OT TOTHOCTH PACTIONOXEHHUS! NOCAA0YHBIX IOBEP~

xXHocTeii ¥ 6a30BBIX TOPLOB BATIOB, 3 TAKXE NIOCANIOYHBIX OTBCPCTHI K 6230BHX TOPLIOB
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j

konec. [losToMy Ha Yeprexax Banos, SyGuaTEIX M SEPBSMHRIX KoJee 3adarom Oonycku

ba3oevix
Tperea rpynna 7peboBanmii TOYHOCTR, NPENBABIAEMBIX K NETATM, CBA3aHR ¢
orpa Jeraneii. Jlonyckae-

MElE 3HAYCHUS AACOAiaHCca OTIPeIeCHE TOCT 22061—76 B 33BUCAMOCTV OT BiOa
M3NeNdd ¥ YCAOBMIL ero paboThl. Hop\ﬂﬂ JoNycKaeMoro HcbanaHca OIHCKIBAIT

YPaBHeHHEM € 1 = consl, Tie ¢ — T-MM/KT, ) PaBHLIH

CMELICHINO LieHTPa MACe C OCH BpallleHHs, MKM; /1 — Y4cTOTa BpauleHus, MuK . B

CBA3H C STHM Ha 9ep YRoGHO 5ITh K OT) e AM ,ue"raneﬁ
6 6ude o

Fasosvie ocu u nosepxrocmu 0603HAYAIOT Ha HepTeXax B cootsercTevy ¢ TOCT

2.308—79 pasc TP [, € pamKolH,

B KOTOpoii 3anMchBaloT o6o3HadeHue Gashy 3arnaBHOH GyKOBO#A

ﬁl A |8,L.D...

2h
e o]

THE h — BHICOTA PasMEPHBIX YHcell Ha Seprex (oberyHo /1 = 3,5 Mu).

Honycxu ghopusi y pacnonoycerus nogepx-
HOCmel; YRA3LIBAIOT Ha HYOPTEKE YCIOBHBIMU
060sHAYeHHAMA — rpadiHecKiMI  SHAKAMA
{7abn. 22.1), KOTOpHe 32IICHLIBAIOT B PaMKe,
pasleNeHHol Ha fiRe Wi Tpy 9acTh. B niepsoit
YACTH pa3MellaioT rpadudeckiii 3HaK AOMyc-
Ka, BO BTOpOii — ero YHCIOBOe SHA4eHHE M B
TpeTbelt — obosHayeHHe Gadkl, OTHOCHTE/IBHO

KOTOpOH 3a/aH JOMYCcK.
Puc. 227 Veranopnenst (TOCT 2. 308—79) cnemy-
owue P Hera-
Jiell yclOBHBIX 0G0sHAYeHMI 6a3, ,uonycxon Gopms 1 pacno.nox(em

— ecnn 6azoi H TPeYTONEHAK PacToNaraiar

Ha JOCTATOYHOM PACCTOSHUK OT Kox-ma pa:iMepHOM JIMHUA (pnc 22.6, a),
— ecnu Gazoi OCs WIH i Tpey-
TONBHUK aloT B KOHILE i sumng (puc. 226 @ Hnorpa ynobHee,
9TOGH He Th YopTex, 6asy Th Ha . B 570M ca1ydae pasMepHyIo

nuHrio Ges yKazaHus pasMepa NOBTopsioT (puc. 22.7);
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~— ecIIH HeT HeoOXONAMOCTH HasHadaTh 643y, BMECTO 3a4ePHEHHOTO TPeYTONbHEKA
TIPUMEHSIIOT CTPenKy (pre. 22.6, 6);

— ec/H Oonyck OTHOCAT K NOBEPXHOCMIL, A HE K OCH SIEMEHIA, TO CTPSIKY
COSAMHUTEABHOM JAMHUH PACHIONAraloT Ha IOCTATOYROM YAANCHHH OT KOHLIA pasMepHoOi

uHIH (puec. 22.6, 2 —c JOnycKa DCTH);
— ecan ke Oonyck OTHOCAT K OCH WM RAOCKOCMG CUMMEmpul, TO KOHell
COSIUHUTEIBHOHN IMHUY ZOIKCH B € IIpC oif arEMY (pUc.

22.6, £ — 0BO3Ha4CHHE HOTIYCKA COOCHOCTH).

Taényua 221

Jomyex 3nax
Kpynioctn 2h
LHiMHAPHIHOCTH so°
gazid
5
CoocHocTa®
=
e
TiapanaessHocT b0°
g
2
%
TlepIIeHEMKYIAPHOCTH
PagpansHoroe 6ReRHA
CHMMETPHIROCTY
FloammOHER*

Tlpuvenanue. *3HaK £ OIHATAET, IO JIONYCK SATAH B IHAMETPAALHOM BHpaXeHHA.

22.1.5. LHEPOXOBATOCTS ITOBEPXHOCTER

W3 4scna MapaMeTpoB ILEPOXOBATOCTH, yeTaHoBAeHHBX TOCT 2789—73, B
M:

P Hacro

Ra — cpemnee apumeTidecKoe OTRIOHEHNE Npodunsd, MM (OCHOBHOH M3 BHI-
COTHBIX. 'POB TH; 0T Ha Bee 06paboTaHHbe TIOBEPXHOCTI);
Rz — Bricora HepopHOCTe# NpOdRIA, MM IO TIATH
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a) L] o) 9 9
¢ Vs
<[ A 2 Nj
-
5.10
g
Pnc. 22.8 Puc. 229
BRICOT HEpOBHOCTCH: 0T Ha H, TIONY JUTBEM, KOBKO,
YCKaHKOM);
f, — OTHOCUTeNbHAs ONOpHasA JIMHA NpodLa (Ba.m-lenuum M3 YACHA 1WATOBBIX
napame-rpon), Elle HHICKC «p» — YPOBHS

TMapaveTp £, CONEPXUT OLIEHKY IUIOLIAMA KOHTAKTA COPSTAEMBIX nosepmocTeu
Hasgayaior Ha conparacMele TIOBEPXHOCTH, OT KOTOPHIX TpeBYETCs TepMETHHIHOCTE,
KOHTAKTHAs XeCTKOCTh, M3HOCOCTOMKOCT: HUIM TIPOYHOCTs CLEIVICHHS (Hampumep,
LETAIH, COSMHAEMBIC C HATATOM).

Hna Ha HIEPOXOBa seTeit 3HaKH
(pnc. 22.8, a —6). BricoTa } paBHa BHICOTE Pa3MEPHBIX IHCEN HA YepTexe, BHICOTA

=il 5.3 ,0)2 — B 3aBHCHMOCTH OT 06beMa 3anUCH.

Ecmi By 06paboTKi IIOBSPXHOCTH KOHCTPYKTOP He YCTAHABMIBAET, TO IPHMCHSIOT

3HaK 1o piic. 22.8, a. 9mo Ecnnip )
YTO6E TIOBEPXHOCTh Gma ofpasoBaHa obsizaTe O ynaneHUeM CIOSl MaTepuaia,
TOYCHHEM, 1iL TIOAMPOBAHKEM M XIP., IPHMEHAIOT 3HAK 110 PHC.

22.8, 6.

Ecii BaXHO, 910651 6ruia Ge3 cnost
{9eKaHKa, HaKaTHBAHKE POJMKAMY Y YIp.), NIPHMEHAIOT 3HAK 1O puc. 22.8, 6. Takoit
3Xe 3HaK T JU18 060! TioBepxHOCTel, He 06pabaTsl-
BacMBIX HO IAHHOMY YepTexy.

O6o3Hayenye 1IpeobATAIONTeH MePOXOBATOCTH B IIpaBoM

yrny nonst Yeprexa (puc. 22.9, 4). TomuuHa JMHAN ¥ BHICOTA 3HAKA, 3aKIIOYCHHOTO
B cKOBKY, Takas Xe, Kak B moﬁpa}xeﬂvm Ha 4epTexe, a mepejj ckobkol — 8 1,5 paza
Gonpie.

Ecm 0. THCHO seTeli He of )T [O JaHHOMY Yep-
TEXY, TO HiepC WX TIO} 0T B IIPaBOM YIIy NONs 2ep! o
puc. 22.9, 6.

'UnCIOBbIE 3HAYEHMA MapaMeTpa 1 Ra MoXHO b 1O Tab.

Ha niocanoyHble YIOBEPXHOCTH BaNOB H OTBEPCTHH 3y6YaTHIX M YEPBAUHEIX KONec
TIpH Tiepefiade MOMEHTa NIOCATKOH € HATATOM KPOMS 'pa Ra 3afaior p
Ip, WIS KOTOPOTO NPHHUMAIOT £, = 50 +10 % nipu p= 60 % or HanbQILIIEH BRHICOTH
Heposnocteli mpodut. IMprvep obosraserms npu Ra = 0,8 Mxm:

:,,fr:.y

Ta6arua 222

TlocaouHEE MOREPXHOCTH BAIOB H KODITYCOB K3 CTAA LOJ| IO/IAITHHKY Ka9eHEA
Kilacca ToHOCTH O IpE:

dwm D po 80 My 1,25

dwnu Dcs. 80 My 25
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Tpodonwcenue mabs. 22.2

Bun Ra. voou
TlocanoTrme NOBEPRHOCTA KOPIYCOB HA YYTYHA N0/ MOJMKITHHKE KiYeHHI RI1acca)
TourocTy 0 mps:
D yo 80 mm 25
Dce. 80 My 32
TopITH SaIIGIAKOR BANOB H KOPIYCOR [yl GAIMPOBAKKST TONIHITHHKOB Kadervs 25
KITacca TOYHOCTH O
Topim BaNoB W 3y6UATED, Konec HpH|
OTHOMESMM FUTHHY OTBEPCTHA CTYIIVITH K €10 IHAMETDY:
ya<0,7 1,6
yd>0,7 32
TTOBEPXHOCTH BATIOR TION PETUHOBAE MaHKETH 0,63
KalaBKH, GackH, PaTMycH raenelt Ha Baax 63
TIoBEPXHOCTH TUNOHOYHEX NA30B Ha BaJlaX:
paBoune 32
HepaGoume 6,3
Tl NA30B B Ko7lec, LIKUROR:
paboume 16
H 32
TIOBepXHOCTH ILIRIEE Ha BAllaX:
—— B0KOBAA TOBEPXAOCTD 362 COBIMHEHIL
HETIOIBIDKHOFO 16
TOMBRKHOTD 0,8
HETONBICKHOTO 08
TIORBIKHOTO 04
= 32
TIOBEPXHOCTY NUTHIEE B OTSEPCTHAX KOMEC, IIKMBOB, SBE0TEK:
-~ GOKOBAS OBEDXHOCTh 3Y6A CORTAHERTLA:
HeTOBIKHOTO L6
TIOBIKHOTO 038
HETIOMBIKBOTO 16
TOABIDKHOO 0,8
— 32
Topim crymmnt 3y64aThX, Hep! Koree, 10 TOpLY
BANOB, MPH OTHOUIEFHH JTHAH OTBEPCTHA B CTYMUIe K €70 TMaMeTPy:
ya<o1 1,6
Jd=0 32
TopLE CTYIHI| 3y0IaTRX, YePBTINEX KONeC, KO KOTOPSIM GaInpyioT ToN MHIHAKE| 1,6
KaUeHHA KNAcCa TOTHOCTH
CrobonHHe (Hep: ) TOPROBHE 3YGYaThIX, Yep) XOJEC 63
Pabouite HOBEPXHOCTH 3y5ben 3yGUATHX Kollet BHCHIHETO SaleHeHAs:
© MOTyTeM < 5 MM 1,25
© MoTyTeM > 5 MM 2,5
Pafiouse IOBEPXHOCTH BATKOB NEPBAKOB:
IHIHHIPHESCKUX 0,63
THOBOKAHEX 1,25
TloBepxHOCTH BHCTYIIOB Sy6beB KOTEC, BHIKOB YepBAKOE, 3y6beB 3nea07eX LSTTHEX| 63
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Hpodonwesue mabs. 22,2

Bra R, voas
Dacky 4 BHTOYKH Ha KollecaX 63
PaGorasi OBEPXHOCTH IUKUBOB PeMeHARX fiepefiay 25
Pafiouas NIOBEPXHOCT, 3y6be SEEIIOYEK MEMHLDX Mepenay 3,2
ToBepxHocTH 0TRepCTHH MO GOATH, BUHTEL, 1UTAABKA 12,5
OniopHbie NOBEPXAOCTH IOX TONOBKY GOJITOR, BRFTAR, Ta2K. 63

1HepoxOBaTOCTh NOBEPXHOCTER, He YKASAHHBIX B Ta07. 22.2, MOXHO ONPEIeiiTh
o dopmyne Ra = 0,05¢, riie £ — HolycK pasMepa.

22,1.6. OBOFHAYEHHE TEPMUSECKOFT
OBPABOTKH

'VeTaHOBNeHbI CliEIYIONIHe NPABHIa Ha 4ep oTep!
KOH H P ol 0bpaboTxe, o i NoNyHeHNe HeobXoMMMAIX
CBOJCTB MaTepuaa JeTami.
Pl YKL LS g Ecan sci0 feTans NogBepraior TepMootpa-
A GoTke OIHOTO BHOA, TO B TeXHMYECKNX Tpeo-

%557 HRC;,
BaHWAX YepTeXxa NPHBOIAT TPEEYCMHC
% TIORA32TENH CBOJICTB MaTepHa/la 3alHCHI0 THITa:
— 235...265 HB wms 250 +15 HB;
— 44..50 HRC, wn 47 +3 HRC,;
— TBY A1,6...2,0 MM, 50...56 HRC,, 1w
Pre. 2210 TBY 41,8 +0,2 My, 53+ 3 HRC, (6ykmoit A
©obo3HaYeHa DIybHHa o6paborki);
— XeMeHTHpoBaTs AQ,8...1.2 MM (twm 1.0+
+0,2 MM, wm k= 0,8...1,2 mv), 56...62 HRC, (m 59 +3 HRC,).

Ecim TepMoobpaboTke NIOBEPraxiT OTMENbHE YIACTOK AeTAH, TO ero o6BoIaT
HA YepTexe YTOMUEHHOH INTPUXITYHKTHPHOH JMHMeH, a HA TIONKe JTUHHH-BRHOCKH
HAHOCAT TIOKAZaTeTH cBoficTs Matepuana (puc. 22.10, a)

Ecim Bclo ficTailb MOABEPTAOT OXHOMY BEAY TepMOOGPabOTKH, a HEKOTOpHE €8
9acTH [PYTOMY MIH OCTARILTIOT 63 06paGoTke, B TeXHMYeCKUX TPeGOBAHNAX JeNaloT
3AHUCH IO THITY:

— «269...302 HB, KpoMe Mecta, 06o3Hag9eHHOrO ocobo» (pre. 22.10, a);

«40...45 HRC,, kpoMe moBepxHoct A» (puc. 22.10, 6).

22.1.7. OBO3HAYEHHME CBAPHBIX LIIBOB

Yeprexu crapHBX AeTaneli oGopMISIOT Kax depTeXd cGOpoIHHX efMENL Die-
MeHThl CBAPHO} JICTAIN B PaspesaX M CeYeHHSX LUTPUXYIOT B PASHBIX HATIDABNEHMAX
(puc. 22.11, a). Ecru Xe cBapHYyIo JeTailb H3obpaxaior B cope ¢ APYTMME [IeTAISIMY,
T0 BCe S/IeMEHTHI ee IITPUXYIOT B OHOM HanparneHu¥ (pyc. 22.11, 6).

CpapHele LIBH Ha meTaneil mac " obi no I'OCT
2312--72. B AIBH M3 CIL. A HEBHIMEIC — IUTDHROBBIME
JTUHHAAMH.

VcnoBHoe 0G03HAYEHNE IBa HAHOCAT:

~— Ha nonke JTUHIA- it or uBa © M
croposnl (puc. 22.12, a);

— 1n0d noaxoii -BBLIHOCKH, TIX i oT B2 ¢ 06OpoTHOR

cTopoHH (prc. 22.12, 6).
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Yenosroe 0Go3HaYeHHe CBAPHBIX WEOE B q)
obleM ciydae HONKHO CONCPXaTh B NODANKE,
TNOKa3aHHOM APAMOYIONEHRKAaMH | — 5 Ha pHc.
22.12, crenyiomee:

1. B

3HAKW,

—

— IOB O 3AMKHYTOM JIHHHH.
2. ObozHaveHHe CTAHAAPTA HA THHE M KOH-
CTIPYKTHEHHC 3ICMCHTHI LIBOB CBAPHEX €OE-

JAHEHHH:

a) FOCT 5264—80 — ocHOBHEIE THIIE H
KOHCTPYKTHBHHIE 3JIEMOHTHI IIBOB, BBNOTHEH-
HBIX Py4HOU JYTOBOM CBapKOH;

©) TOCT 8713—79 — 70 e, uro m [OCT
526480, Ho LBl BEIONHEHB] ABRTOMATHYECKOH Puc. 22.11
WIH NONYaBTOMATHYECKO#H CBApKo# 1o dirtocoM;

B) FTOCT 11533—75 — OCHOBHEIE THIIL, KOHCTPYRTHEHHE 31€MEHTH W pasMephl
LIEOE NPH PACTIONOXEHIH CBAPABACMBIX 2IeMCHTOB TIOT OCTPBIMH ¥ TYITHIMH YIaMH;
[IEB! BHIIONHEHH ABTOMATHYECKOH ¥ NONYaBTOMATHHECKOH HYTroBOM CBapkoB mofm

I0COM;

1) [OCT 11534—75 — 103%e, yroH TOCT 1153375, 5O L1EH BHIIOTHEHbI PyTHON
JIYTOBOH CBapKoi;

) T'OCT 15878—79 — KOHTAaKTHOM it

3. OGosHayeHue LIBa, CocToAIee 13 GYKBbl, ofosHayaomeli BUL coemme}mx, n
Ludpbi, 06osHavaIoLLEH OpMy NOITOTORKHA KPOMOK (¢ 0T60pToEKOH, 663 0TB0pTOBKY,

I BE-E-E 9

z

(2]

Puc 2212
€0 CKOCoM), HanpuMep: C8 — OB CTHEOBOro, ¥4 — yriosoro, T3 — Tasposoro, H2
— HaXJICCTOUHOTO coe}mﬂe}mﬁ.
B 7a62. 22.3 npuBesera BuiGopka GyKBeHHO-LIGPOBBIX Obo3HAYCHIH ILEHOB.
4 3k B ¥ pasMep XaTeTa Lika (T07bKO 1S YINOBEIX IIBOB).

5. BenioMorare e SHAKH:

/  — LB NpePHBUCTEI MM TOYeNHHH C LISTHEIM PACTIONOXCHHIEM;
Z — OB TPepLIBUCTSIH WIH TOYEHHBI C IAXMATHERM PACTICNOKCHHUEM;
T3 — MIOB N0 HE3AMKHYTOM JIMHAH.

OB03HAYCHIE ONHHAKOBHIX HIBOB HAHOCAT TONBKO Y ONHOTO M3 M3obpaxeruil. OT
M306pPaXEHUI OCTANBHBIX LIEOB MPOBOAAT SIMHUY-BLIHOCKY ¢ Tionkavu. Beem oguna-
KOBBIM IIBaM )T OIHH HoMep (prc. 22.13), KOTOPhIH HaHOCAT:
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— Ha 11 NONKY © 1IIBa;
— H2 IONKe IMHMH-BEIHOCKH, NPOBENEHHOM OT M300paXeHMA BHIMMOTO 1IBa, He
HMCIOILETo OGO3HAYEHIS,
— 1o MonKoi DCKH, H or
1IBa, He MMEIOILETO ODO3HAYCHNS.

Ta6nuna 223

DopMa IRABPETHOTO CEICHMS! CBAPHOTO LUIBA Tomiraia NHCTOB, MM ‘Obopagerme o F'OCT
5264—80

Y = o

m 3_60 c1z
g 1..30 V4
& gt m
@ 4 z

W 2.60 HI
W 2..60 H2

Ecsm Bee LBsI Ba JeTany u HaYep onHoM
CTOPOHBI, TO HOICKAeTCs He NPUCBaHBaTh MM NOPAIKOBOTC HOMEpa, a IIPHBECTH
nmsa B KHX T Hleu o B 3TOM cClydac

JNUHHMAMA-BETHOCKAME Ge3 TONOoK.
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—

Tpsmep yanomom 0B03HANeHH: LIBa TaBPOBONG COGMMHEHHA 6e3 CKOCa KPOMOK, HBYCTOPOHHEIO
DYUHO¥ IYTOBOl CHADKOE: KaTeT 1rsa 8 My,

A nposapummm YaacTKa 50 My, 1uiar 100 MM:
«TOCT 5264—80 T3—IN 8—507 100>

22.1.8, I’ACHO!IO)KEHME HAYEPTERE JETAIM I’A3MEPOB
O3HAYEHHI BA3, JOITYCKOB ©OPM!
PACﬂOJlO)KEHI/Iﬂ HIEPOXOBATOCTH M
TEXHWYECKUX TPEBOBAH]

Jins yoo6ersa YTEHWS HepTeXa BCe CESNEHWS, HeOOXOJMMbIE JUIS MSTOTORNEGHUS
JI€TANN, AOMKHBI 65T OPTAHM3OBAHEL B CAGAYIOLIYIO CHCTEMY.

Ha ueprexax erancii — TeJl Bpamlier s (BATTEl, BaTsI-10eCTEPHY, YePBAKY, KOTeCa,

KPBIIKH TIC )B) CliefiyeT pacnionarats (puc. 22.14):

“— OCCBbi€ NUHEHHHE PasMEPH — MO H30OPUKeHHEM NETATM HA BOIMOXHO
MeHblleM (2—3) uMclie ypoBHeli;

— YCNOBHBIE 0603 Haz —nion JETANN;

~— ycroBHble 0D03HAYeHNMA NOMYCKOB (OPMbl M PACTONOXEHMA — Hall H300pa-
KeHHMeM ETATH Ha OLHOM-IBYX YPOBHAX;

Ao,
L | [:
& by L] Kvl———l €2 L3
b

r

Puc 22.14

— yCHOBHbE OGO3HAYCHHA NApaMeTpoB MIEPOXOBATOCTH — HA BEPXHUX YacTax
¥306paXeHNs AeTaneil, 2 Ha TOPIOBX NOBSPXHOCTAX — O M306paXeHHeM ne’ra.vm
B oboux cygasx obo: M P 10T B P
CTBeHHOM 6MM30CTH O PpasMepHOH
TIHHUY;

— TIONKN JIMHUY-BBIHOCKY, YKa3ShBa- Meema 378 mexvuveckux mpedobanad
[OLLVE TIOBEPXHOCTH JUiA TRH
¥ NOKPHITHI,— Hal M:soGpa)xel-meM <
JeTATI.

Texnrueckue Tp A=
KOT HaZl OCHOBHOM Hamacko (puc. 22.15), |=5 E£

fe

2 JIpM HEJIOCTATKE MeCTa — NeBee OCHOB- i
Hol Hanmuer. TexHuyecKue Tpeﬁoxanm
T B Octiolvas modnucs

1. TpeGoparus K MaTepyaly, 3aroTos-

Ke, TepMAecKol 0bpaboTke H K CBOICT-
BaM Matepuana rorosoit getama (...HB,

o)

Puc. 22.15
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2.V (o] [{ I8 CTIPABOK, PATMYCHI 3aKPYIICHHH, VI B
Ap.).

3.1 OTK POB OTKJIOHEHWS B
omycky (opMEI B 0 pacric #, Ha KOTODhIE B
FOCT 2.308—79 Her YCIOBHBIX rpadUuecKHX 3HAKOB.
Tp K KAUecTBY u ( of orfeNKe, IIOKPHITHH,
l.uepoxcna'roc’m)
Hns “ oTK: i B KUX Tpebo-
BaHHAX, d 3aronosok «T Tpe-

GoBaHNA» He TIVIIYT.

22.2. PABOYME YEPTEXY TUTIOBBIX JETATEN

Hinxe npupeneHss ykasanus no paspaborke pabomux Yeprexedi geTanci Malus

THIA BAIOB, BAJIO y H 9ep KoJiee,
KPBIlIEK TIOMIMITHUKOB, LKHMBOB, 3Be30YEK, KODIYCOB.
Jna Raxzgoro THNA AeTanei BaHE o OCEBbIX

BHIGOpe MpeleNbHBIX OTKIOHeHHH W TMoJel NOTYCKOB pasMepoB, a TAKKe BhIGOpe
BOIYcKoB (OpMEI 1 AONYCKOB PACTIONOXEHNS TIOBEPXHOCTEH.

Jonycxu gopmet u Oonyexu Tiocie MX OKDYIJIAIOT A0
6mkaiiuiero yncna (MKM) U3 pafia IPEATIOYTATENRHEIX:

1 1,2 1,6 2 25 3 4
10 12 16 20 25 30 40 50
100 120 160 200 250 300 400 500

ga°
gs~

22.2.1. BAJIBI, BA/IBI-HIECTEPHY, YEPBAKY

B BactogmieM pa3snene HaHbI 1o BAJIOB H TeX
BEMEHTOB BAIOB-LIECTEPEH M YePEAKOB, KOTOPIS XApaKTePHR! A/l BalOB. VKasaHMs
710 odopMIeRHe 3yGYaTHIX BEHIIOB BAJO! M BUTKOR
HIXe B pasfene «3y64aThic ¥ YepBAIHEIS KONECAs.

Pasmepst B OTK: Ha BAJOB 3a7al0T CONDIKCHHBIC,

1enOvHEIE, rabapyuTHie 1 cBoGonHEe pasmeprl. Ha puc. 22.14 mokasan cioco6 sanaHus
©OceBbIX pasMepoB Bana. Ha stoM pucyHKe ofosHaueHH pasMepbt: Gy u G, — conpa-
KeHHKlE (JUIHEI HIIOHOYHEIX 11a30BY; I'H If — rabapuTHbIA M LenouHnn, K u K —
LMOHOYHEIX NIA30B, YAOGHEIE A/ KOHTPOJNSA IITaH~
YeHUMpKYneM WM wabloHoM; 4 —[UIMHa BHCTYPAKIIETO KOHLA Baia
it pasmep), b Mk — JUMHE! CONPDKeHHBIX TIOpepXHocTei. Pas-
Meph! By, b, b, I; OTBEYAIOT NOCENOBATENLHHM TallaM TOKapHOI obpaGoTku Bana.

B nanHoM mpuMepe pasmepsl Ci, € M 1] — QyHKIMOHAMBHEIE, OCTATBHBIE —
CBOBOAHEIE.

Ha ueprexax BanoB BhiHOcKoN B Macirabe yeemdenus (4:1) npusonst GhopMy B
paaMepH! KaHABOK U151 BHIXOAA HUA(OBANbHOTo Kpyra (726 7.8), KaHABOK Il BRIXOIA
PestBOHape3HOTo MHCTpYMeHTa (Taba. 10.1).

Ha qepre)xax BaJIOB sauam TaKKe TTyouHy UNCHOTHOTG [1a33 ~— PAIMED fy (pHC
22.16, g). Ecm PAacric Ha KOHlle Bana, CKBO3HOM, TO
ynoSHee B KOHTpons sananm pa:Mep d—n).

Ha xonWyeckoM Komlle Baja IiybuHy IumoHo4Horo masa f (pue. 22.16, 6)
BEIMHUCISIOT
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by l
= 110 | ¥ H__=H
Pre. 22.16
7= 1 +0,025 L )
Ie f; —HApYHAMAKT No Tabn. 24.27 mns
JWMaMETpa BaTa dgp. }
UHoraa nokassIBaloT MyGHHY # HIMOHOY- T &
HOTO Ma3a Ha cpeiHeM muaverpe d, Bana. B ==l y
3TOM CyYae Ha uepreXe Baja 3alaloT PaccTo-
SAHME IO M3MEPITeNTEHOTO cedeHns (pue. 22.16, z {

Ha conpsokeHHHE pasMephl 5afai0T Ioas
JIOTIYCKOB B COOTBETCTEMH © TOKa-
3AHHHMM Ha 4YeprexXe pemyktopa (kopoSxu
nepeziad). Ha tenowHse pasMepsl 3812107 KON
JIORYCKOB MVt npenenm-me OTKIOHEHHA 110

PEKO Ha cTp. 344.
Ha ceobomine paJMSpr 3AMAIOT MPEACHBHEIE
OTKIOHEHRA Yallle BCETO CPednezo KAacea mov- Pro. 2217
nocmie (eM. Tab. 24.3).
Ha LHpUHY IFIOHGTHOTO Masa T 0603 nong : st

npn:mamqecxou IUTIOHKH w a ang CeTMEHTHO} ILNOHKA M

TpenebHoe OTKIOHEHAE ITYGHHEL £ MITIOHOYHOrO Nasa (puc. 22.16) 1pu cederny

umoHKM 10 6x6 My + 0,1 Mv; 6x 6...32 > 18 mm: + 0,2 mM. Ha pasmep (d—1)
oTK 330AK0T COOTRE" x: —0,1 1 —0,2 MM-

Ha EalloB, BNeMEHTBI 1L i1, mo FOCT
2.409—74 yRasmBaioT IMHY /; 3y6nes nonsHoro npodug Ko cera (puc. 22.17). Ecnn
HY)KHO OTPAHIITH BLXOX EHCTPYMEHTA, AONCIHATEILHO TIOKAILIBAI0T pasMep / wm
Ruaxs Wik b. Jing obo: Ha YCTAX TIOKA3bI-
BaloT Tipodwib OHOTO 3y6a.

YenorHoe 0603HAYEHHE FEMEHTOB LUTHIEBOTO COSMMHEHMA Bana I10 COOTBeTCT-

1y (cM. 6.1} Ip T Ha TIONKS ¥ WK B TEXHUYCCKHX

TpeOoBaHUAX
pit OpMEI H JORYCKH i. Ban B yaie
BpalliacTCs B . Tak Kak 1ic " M3F c
OTHOCHTEIBHO BRICOKOH TOYHOCTEIO, TO norpeuu-loc‘r)mﬂ H3TOTORNIEHHA MX ne’ra:leﬁ
OBEMHO HIp ajot. TlosToMmy pal OCHIO Bana fpifeTcs obmas och, 06o3Ha-

yeHHad Ha puc. 22.18 Gyksamu AB. O6Lias ocb — nNpaMas, npoxonmuaﬂ yepes TOYKH
TiepecesieHHs] KOKIOH M3 ocell ABYX HO
co ToTIep! ITHX
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Prc. 2218

BenencTeue Hem36eXHBIX TIOTPENIHOCTEH OBINAS OCh He COBIIANAET C OCHIO Bpa-
UeHNs Bajla 1Py €TI0 M3rOTORJICHNA.

Ha geprexe Bana 3anai0T HeoOxofuMHE TpeGoBaHWS TOYHOCTH HArOTOBACHHS
OTHEBHBIX €TI0 3/1eMeHToB. B Tabn. 22.4 B cOOTBETCTEMM ¢ NOSMLIMEMHM Ha puc. 22.18
T 1O Onp YHCIORBIX i y GopMel 1
PacTnioNnoxXeHusa HOBE]JXHOCTEﬂ.

Tabauna 224

Tlosmnaa sa Tomyex
puc. 22,18

L2 o 054 1 £—omyex pashepa noBepXHOCTH.
3 -l;m Tafii. 22.5 B 3ARMCHMOCTH OT THIa HOMIEAITHIKA,
4 o 2 Asasterpe d o a6, 22.6. Creneis T01HoCTH KOMYoKs Mo Tab. 227-
5 "’° = 60/n s 1> 1000 MAR'; HOTycK — B MM,
6 i @ mHamerpe do o Ta5n. 22.8. Crerioi TO0GTi KORyCKA 1P G33pOBATH

: =g =
7 'E Ha gEaMetpe dg Tipy §/d < 0,7 mo Tabn. 22.8. Crefienh T04HOCTH HOTYCKa Xio Tab.
228,

& T/'/ %0,5%m, T= # 2y, T dun — IOUYCK IEPHEN NIIOHOYHOTO I23a.

Hasnavenwe kaXforo u3 Konyckos GOpME! WK PACTIONIOXEHAS CCHYIOMICe:
- HOMYCK UMTHHAPHYHOCTH IOCAIOTHBIR i pna
KaueHus (No3. J) 3aalor, YToGhl OYPaHIMMTE OTKIOHEHUS TEOMETPHYIECKOMH (DOPMEL
356
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STHX TIOBEPXHOCTEH ¥ T6M CAMBIM OTPaHHIHTH OTKICHCHHA TeOMEeTPITecKol hopMut
Konew (moTOCT 3325—85 crenyer

OTACHbHbIE COCTABSIOUME STOrO JIOMyCKa: NOTYCK KPYINOCTH, AONMycK Hpodwist

TIPOSOABHOTO CeYeHH, IOTIYCKH HETIOCTOAHCTEA AHAMETPA B NONePeIHOM H NPOROIE-

HOM CeYeHIH),

~—— HOMNYCK L. 0cTH (1103. 2) TIOi BAJNIOB B MECTax
YCTaHOBKH Ha HAX © HATATOM 3YGUATHIX. YCPBATHBIX KOJIEC 34/1a10T, ITOGE! OTPAHMIATh
KOHIEHTPALIO AABTICHIH;

— HONYCK COOCHOCTH TIOCANOWHbIX dereit s
OTHOCHTENBHO KX obwei ocy (103, 3) 3amaior, Y00k OTPaHHYHTE MEPEKOC KOJeI
TDOJUMTIHIKOB KAYCHHH,

— JIONYCK COOCHOCTY HOCANO'MHOW IOBePXHOCTH JIA 3yfuaroro, uepBAYHOTO
kovieca {rios. 4) 33na0T, uTo6H ObecTIEeYHT HOPMBI KMHEMATHYECKOH TOMHOCTH H
HOPMBI ROHTAKTa 3yBYaThIX ¥ HePBATHEIX Hepead;

— NOMYCK COOCHOCTH TIOCANOMHOM TIOBEPXHOCTH M1 NOMyMyTE], LIKHBA, 3Be3-
IOUKH (T103. 5) HA3HAYAIOT, ¥T00bI CHUSHTE AucGaNaHe Bajia M IeTANeH, YCTAHOBIEHHEIX
HA ITOM NOBepXHOCTH. JIOIYCK COOCHOCTH TIO 1103, § 3312107 TIPU YacToTe BpallieHus
Baza Gonee 1000 mu!;

— JIOTIYCK NieprieHIMKyAApHocTH 6asosoro Toplia Bana (1103, 6) Ha3HAYAIOT, Iro6h

Th TIep KoJiel] TiC B K eckoit hopMbI
JAOPOXKH Ka9eHHA BHYTPEHHEro KOMbL@ TIOAUIMIHIKA,

~— JoNyeK HepreHaMKyASpPHOCTH 6a30BOTO Topua Balla (o3. 7) 3ajaloT TOIBKO
TPV YCTAHOBKE Ha Bal yaKux 3ybuaTsix Konec (I/d< 0,7). lonyck 3amator, ¥To6H
obecrieunTh BETOAHEHYE HOPM KOHTaKTa 3y0beB B Mepeaave;

— JIONYCK# CMMMETPHSHOCTH ¥ HApalIebHOCTH LUTIOHOYHOTO Tasa (mmos. &)
3a72107 Ui obecTieyerns BO3MOXHOCTH cOOPKH Bara ¢ ycTAHABIMBacMOH Ha HeM
AETAIHIO N 0 KOHTAKTa i

Hroke

¥ Baja.

0. Ha CCHUIKH B Tabn. 224.
Fuavenus 0 o a6 22.5 MCTIONB3YIOT NPH NIPOBEPKe XECTKOCTH BaNoB.
Ha puc. 22.19 u 22.20 nipubelieHH IPHMEPHI YCpTeXkei BaioB.

Ta6nrua 225

Tun HommaTKa 8,
Tes 1 e
e 2004
Pa/vanbHEH INADHKOBHE OJHOPATHEH 4 ] 16
F yropHHH 3 6 1,2
F c
Ges MOTMPHUMPOBARKHOTO KORTAKTa 1 & 0.4
© MOTHKIAPOBANHEM KOHTAKTON 3 6 1,2
Korurzeckult pOTHEROBHH:
Gie3 MOTUGAIMPORAHHOTO KOBTaKTa T 2 04
© MOAHDIMIMPOBAHHAIM KOHTAKTOM 2 4 0,8
Vransaatuil poiuKOBLIH OIHOPAMHEIH:
Be3 MOTUGMITHPOBAHHOTO KOHTAKTa 9,5 1 02
© MOIMAVUEDOBAHHHM KOHTAKTOM 2 4 0,8
b3 6 12 24
cepricckue
pweounr. 108w Tox e
B=10 Tipy mowme By i
0.1 By
2. 6 —nouyoTistt YTon BISIBHOTO TIepeKoca KoTell Bas M KopTyca
B paGoTaminen yaric.
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Ta6nuna 226

VINTepRAN PASMEPOR, MM Jlomyck COOCHOCTH, MKM, DM CTETICHH TO' HOTYCRA
5 6 7 8 9
Cs. 18 jio 30 10 16 25 40 60
»30» 50 12 20 30 50 80
»S0» 120 16 25 40 60 100
»120 » 250 20 30 50 80 120
» 250 » 400 25 40 60 100 160

Tabnuna 227

Crenens ‘Croness ToUHOCTH ZORYCKA COOCHOCTH YIDH [HAMETPC M
DOV e ©5. 50 10 125 €2, 125 70 280 c5. 280 0 560
6 5/6 /6 6/7
7 6/7 67 8
8 77 7/8 8/9
9 /8 8/9 89

. . Cretteitk TOTHOCTH IORYCKOD CODCHOCTH TIOCATONHE MeCT 1A KOG TIepenas yBIaTRIX (THOTHTEIE)
11 VopIT DX (SHAMEHATETS)

TaGnuua 22.8

Visirepsat paauepos, sof Torwen 24, P Cronem
TouRoCTH RoyCKa

g 6 7 8 9 10
Cs. 16 o 25 4 6 10 16 25 40
»25»40 5 8 12 20 30 50
»40» 63 6 10 16 25 40 €0
»63 » 100 8 12 20 30 50 80
»100 » 160 10 16 25 40 60 100

» 160 » 250 12 20 30 50 80 120

» 250 » 400 16 25 40 60 100 160

TaGnuna 229

Tun konee ‘Creneiit TOTHOCTH XOIIYCKA NEPIEHIAKYIIPHOOTI
MpU CTENoN TONHOCTH TIEpENASM KO HOPMaM

6 | 78 i 9
3ybuatie 5 6 I 7
Yepeaytte 6 7 8

Tipumep Orpeneswrs AOMYCKH QOPMEL H HONYCKH Bana

(puc 2219).
Jonyexu uteatndpusnoams (5. 1, 2 Ta6n. 224); TomepxHocTs @ SOK6—t

16= 8 miow, Ty = 0,008 101: TIOBepXIOCTE @ 56 % 6——f= 19 Mit, Thy =0,5-19=9,5 nxcw, Tey =
== 0,010 :m.

Honycxu (n0s. 3) © SOKS JuTsHOR By = 35 3. [ NIAPUKOBOTO
PATMATEHOTO TIOMIMITAMK: 10 Ta01. 225 10=0,1 By Tus = 0,1 35-4 =14 mxw. Jlocie OKpYTICHAA To=
=0,012mu.

Honycx (noa. 9 @ 56x6. Tipn crenexn 7 KHReMaTWIeOKOK
360
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TOYHOCTH TePeadH 175 IyDUATOrO KOMeca © ACMTENBHLIM fMaMeTpum 240 My no Tabn. 22.7 — cTenens

TOYHOCTH fiCTyCKA coockocTH 6. o Tabn. 226 Tm= 0,025 v,

YactoTa Bpamenys Eana #1 < 1000 MuR" u AONYCK [0 MO3FIMH 5 He HATHAUACM.
fonycic (nos. 6) Bata =56 MM. [I1f 103PHKOBOTO

TouHOCTH gonyeKa 8 (126n. 22.4) Flo Ta6n. 22.8 monyek YL =

=0,025 »oe.
JIOTIYCK 10 1103 7 He HAaIaacH, TaK KIK Ha Baly HOT SATIENKa.
Jonycii u Tasa (nos. 8). JIONYCK pasMep maza (TabiL.

242). fom =43 kv Torga T# =0.56u0=0,5-43 =21,5 Mot Ty = 0,020 M. Tie= e =2-43 =86

MKM; Te =0.08 2v.

22.2.2. 3YBYATHIE U YEPBAYHBLIE KOJECA

‘Tabauua napamerpor. [Toxmmo H306paxKeHHs IETATM ¢ Pa3pesaMu, HeobXomuMbuMy
pasMepaMi, TIPCICALHLIMH OTKIGHEHWSIMHM pasMepoB, MapaMeTpaMH 11epOXOBITOCTH
M JPYTMX CBEACHMIl B IpaBoM BepxHeM YINY MONSA SCPTeXa MPHBOAAT Tabmuiry
TapaMeTPOoR 3y6YaToro BeHIE MM BHTKOB yepBaka (puc. 22.21, a).

Tafavua napaMeTpoB COCTOMT M3 mipex wdcmeil, OTAeNeHHBIX IPYT OT Apyrd
CTUIO! OCHOBHBIMM B nepsoii uacmu 1abIpNDA TPUBOIAT AGHHBIC 15
Hape3aHHs 3yGheB KOTEC WIH BUTKOB YEPBAKA, 60 GMIOpoii — NAHHLIE JUIA KOHTPONS
(B VuEBHEIX TIPOSKTAX 3Ty YaCTh MOXKHO HE 3alONHATD), B Mpembeil — CTpaBOYHEI®
mavHble. HenenoesyeMeie CTPOKH MCKIIOYAKOT MK CTABAT IPOYEPK.

Ecam 3ybyatoc Konmeco MmeeT gpa M Gonee BeHUa 0drozo euda, TO SHAYEHHS
TIapaMETPOB YKAIHIBAIOT [Tl KAXKIOTO BEHLA B OTAELHEIX rpadax, 0603HauMe Berer
KOIEca M COOTBETcTRYIOlIyI0 eMy rpady Fabuuubl mpomucHoi ©Gyksoii pycckoro
aggasnta (puc. 22.21, 6).

Ecmu 3y6uatoe KoXeco HMeeT fBa M Gonee BeHUa pasnozo euda (HaTlpuMep,
LUUTMHIPHYECKIT M KOHHYeCKHH), TO IVl KaXIOTO BeHLA TIPMBOAAT OTHSIBHYIO
Ta6ITHLLy; TA6NHIIL PACTIONATAIOT PSAOM WM OfMY Tion mpyrodi. Kaxmwrit Bemeil u
COOTBETCTBYIOLLYH) TabMIly 0603HAYAIOT NPOTHCHOl 6YKBOI pycckoro anartTa.

Linnsnapuyeckue 3yBuarbie koseca. Pasmeps i npenenbible omknonenns. Ha pric.

o )
]| ]

vamoiti_beney  |— A I
£ <
§ 3
= &

12| 35
" n 35 s
M5
Puc. 22.21
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22.22, a, 6, 8 NOKA3AHB! TIPUAMEPHI TIPOCTa~
HOBKH OCeBHIX pasmepoB: Ii(I) —uenou-
HE (rabapuTHLIA) pasuep; & — upuHa
3yGuaToro BeHLA.

Ec:m 3aroTOBKY Kojleca obpabaTHBaior
Kpyrom (puc. 22.22, 6), To pasMep a — mia
yHOBCTEA BBIIONHEHMA M KOHIPONA —
TApPOCTABIBIIOT OT TOPLOB 3y6YaTOro BeHLa.
B s1OoM cayyae TOMIMHY JMCKA Koleca
TIONYYaloT KaK 3aMBIKAIOLGIH pajMep ue-
TIOUKH.

Eciuu sarcroBry sybyaToro Koieca
TIONYSAI0T B IITaMTIAX, 70 OHA IOCTYIIAeT Ha
‘MEeXaHIYeCcKyIo 06paboTKy ¢ onpeaeneHHOH
TomOuHOM AncKa (puc. 22.22, 6). [ostomy
Ha YepTexe TAKOTO KOJIeCa YKasbiBaloT: S —
TONMAHY JMCK2, NOAYICHHYK B 3aro-

oBke); C —
Prc. 22.22 pa3mep, # cucTeMy
AL SATCTORMTENBHOM M MEXaHH'cCKoi
(Mexy Heof H A i HeTany).

Ha YepTexaX LIHHPHECCKI 3y69aTLIX KOTIeC KPOME TPOMHX PA3MEpOB YKATbI-
BalOT JUAMETPH: d,; BEPIUMH 3y0beB, d — OTBepCTHS, d;; — CTYIHLLL
Ha wep Kolleca ¢ L OTBep ¥ IHIOHOYHEIM TIA30M 30T
pasmep d+ ¢ (puc. 22.23, g), KOTOpbI# IPUMHAMAIOT 10 Ta61. 24.29,
3 LIMPHRY NITOHOYHOTO 11232 Yalle BCero 3ajialoT NoNe HOMycKa J9.
Ha yepTexke Ko/eca ¢ KOHHHECKUM OTBEPCTHEM 3AM1aloT pasMep d + f4 (puc. 22.23,
6), KOTOphIi BLIMHCIAIOT To hopuyite

d+ £, = dy + 5—0,02251,

Tie pasMep £ MPIHUMAIOT A7 JHaMeTpa d,, Tio Tabn. 24.27.
Ha ry6yHy LLMoHoyHOYo 11a3a (pasMep a+ %, Ha pyic. 22.23, 4) 3aKaloT IpeAebHEIE

OTK. npu 1o 6 x 6 MM: +01m,m6x6n032x18+
+0,2 Mm.

Ecmi B oTBepCTIM KOTIECA UUTHIB, TO it B MacrraGe .
TOKa3kBAIOT NPOQHAb OMHON TIC it

Ha conpsoxeHHbIe, LEeTOYHbe cBoGo)J.Hble paaMepm KOJEC 331A10T NpeleAbHHE
OTK TI0 TEM Xe peKol KaK ¥ 114 BajlOB.

Houycgn GopMy H NOMYCKH PACIOIOREHAs mosepxrocteit. Ha prc, 22.24 a—ez
TIOKa2aHK HECKOIBKO 3yGHaThIX Konec M Y obo: Gaa

9 5 » &

at

s
£




- 22.24

OPMBI M PACTIONOXEHNA TIOBEPXHOCTel. B COOTBETCTRIM C NMOJMMAMH HA 3TOM
pucyske B Ta6n. 22.10 naHb b1 0]

Ta6amua 22.10

Tlosvamis Ha pric, 22.24 Tomryck
1 T; = 0,5¢, T7t¢ #~—~ HOTYCK PajMepa HOBepXHOCTH.
2 T A maveTpe dexipu 1/d 2 0,7 1014611, 22.8. CrelleHb TMHOCTH HOTIYC)
L BAHIY TIOZNIVITHAKOB: IIZDHKOBEX — &; —u
3 Ha meamerpe der 1ipd I/d < 0,7 mo Tabi1. 22.8. CTeNeHs TOIHOCTH
T// JHOMYCKA IIPK —17, po-
TIAKOBEX — 6.
4

-‘;/ =0,5%m; 1; ¢ Zfym, T & — ROMYCK MIMPHHH INTIOHOYHOIO
masa

HasnadeHHe KaXGoro H3 IOMyCKOB:

— JONycK I OCTH TocaNouHoH u (mos. 1) 5
4TO6H OTPAHHYATE ROHLEHTPAIMIO KOHTAKTHBIX RARICHHIL,

— JIONYCK MepIeHWKYIAPHOCTH TOPHaA CTYIHLH (1103, 2) 3a1ak0T, 9TOGH CO3MaTh
TOIHYK 6a3y 1A ITh NP ero Konell B MCKaXeH!e
reoMeTpYeCKOl (opMEI HOPOKKH KaueHHs BHYTPOHHETO KOJbLIA,

— [IONYCK NapaiebHOCTY TOPLOB CTYIHIIL Y3KHX Kodec (1os. 3) sanaior o TEM
e cooBpaKeHIIM, KakK 1 JIOIYCK ¥ TOpUa CTyrHubl, 1103. 2. Ecm
y Kajleca HeT BHTOYKH H, ), HET P dey, BOTIYCK TH
oTHOCHT K yenorHoMy mametpy d ' = (1,5..2)d. Torna B paMke yClOBHOTO 0GosHa-
yeHVs IPMBOAAT SHAYeHHe [OMYCKA TIAPATIENEHOCTH M HAMET) M3MePSHHS, HanpuMep

s d' = 50 mm:
0,016/50 |8 ]
Ha HepTeXe TNPOMEXyTOYHOTO ‘MeXy NOALHITHUKOM H KonecoM KOJblIa 3aJA10T

JOIYCK NapalieILHOCTH TOPLIOS, TIPHHHMAS CTeTleHb TOYHOCTH AOMYCKA Ha eIy
TouHes, YeM B Tab1. 22.10.

Ec/m TopLib CTYIHL He ¥ B Ip TO AOTYCKH 1O
1103. 21 3 Be HA3HAYAIOT.
B nepeoii nacmu maby anst KoTec T

MOIYNb 7, SACNO SYBEB 2, YTON HAKIOHA P, HaTpABNeHVe JMHMM 3yGa —IipaBoe,
363



TEBOE, ILICEPOHHOE; HOPMATLHBIH HCXO-
HEIM KOHTYp co cchinkoii Ha FOCT
13755—81; Ko3bdUIMEHT cMellleHus x;
CTeTieHh TOTHOCTH, BUA CONDSKCHUA M
ofosHaYeHye CTaHIApTa Ha HOPMBI TOY-
HoetH — I'OCT 1643—381.

Bmapyio yacmp mabauybi — OJHY-IBe
CTPOKH — OCTABJIAIOT CBOGOMHBIMEL

B it yacnu maty T
ICITATENbHED ayameTp d i 0Bo3HabIcHe
YepTexa CONPMKEHHOTO Kolleca.

Konmsecke 3yduarsie kogeca. Pazme-
e B mie oTERoReRnd, Ha sepre-
xe mwma}mom Kolieca CTaBiT
OCEBRIC pa3MepEl 1o puc. 22.25, a:

I} -—uenoyHE, ONpefeNAKLMI
TIONIOXEHME BePIMHET AEIMTeTEHOTO KO-

Prc. 22.25 Hyca Kofeca;
I, —renouHEli, ONpeneNAIONIMi
BeJIMSMHY OCEBOTO 3330pa B KOMIIEKTE Baja C MOMINITHAKAME,

b — npyHa 3y6yaToro BeHLa;

&) — pasMep, KOOPTUHHUPYIOLIH INOJOXEHHE BEHIIA OTHOCHTEIBHO CTYIHIIBL,

@, 03 — pasMepel Yy GICHYIT;

a4 — pa3mMep, VIOIIH OCeBOe 3y0a OTHOCHTEIILHC CTYITHITL!
Kozeca;

I — rabapuTHBH pasMep.

Ha geprexe KOHMMECKOIO ITAMIIOBAHHOTO KONECA CTABAT OCEBBIE PA3Mephl TIO
prc. 22.25, 6. B ommdve oT HpembIyILero YKasHBaloT pasMep .S, MONy4eHHB Ha
3aTOTOBHTENLHON Ollepaliiy, a BMECTO @, — CBA3YIOMM pasmep C.

Ha wyeprexax KOHMYECKHX 3yGYATBIX KoJieC KPOME pPa3sMepoB, OIpe/e/TIOLINX
¢opMy M rabapuThl AeTaly, NPUBOAIT pasMephl Berla {puc. 22.26, g, 6): BHELIHNE
mUaMeTpEE dy, M d,,'; Yron 8, KoHyca BEpIUMH 3yGbeB; VIO & [eNHTeIBHOTO KOHYyCa;
yroi (90° — 8) BHeIIHeTo AOTIONHATENHHOFO KOHyCa. 3Be3ncuKol 0603HaYeHEl paMe-
Pl A1 CTIPABOK.

Jonycka ¢opMi H IOUYCKH PACIONGHERAS NOBEPXROCTEH KOHMYECKHX Kolec
OTIPeAeNAIOT TaK Xe, KaK Jijis ImmaHapryeckux (puc. 22.24, Tabn. 22.10).

B nepeoii wacrmu mab; ang KoTiec YIPHBOJAT:

— MOIyJb M, BHEUIHMH OKPYXHOM JUIf NpAMO3yboro Xoneca;

— CpeRMi HOPMATEHBIH MOIYMb i, IUIA KOeca ¢ KPYTOBbIMH 3y6baMu;

— y4ncino 3ybees g, THN sy6a: «[IpaMoii», «Kpyrosoiis;

— ocegyo dopmy (1, Il I1T) sy6a o FTOCT 19325—73; mwis Kosiec ¢ KPYrOBHMHA
3yBRAMA: cpeaHuit yTon ), HaKAoHa 3yba, HaTlpaBlieHye JIMHIK 3y0a (IpaBoe, JieBoe);
WCXOXHEIH KOHTYPD CO CChUIKOH Ha COOTBETCTRYIONNIH cTanpapt: FOCT 13754—81 mia
Konec ¢ npsaMevu 3yoesavu, TOCT 16202—81 U1 Kollec ¢ KpyroBbMH 3y6bsaMK;

— Ko3(OHIMEHT CMellleHNs C COOTRETCTBYIOLIMM 3HaKOM: BHELUHUH OKpyXHOA

X, IUIS KOJIeC © /6 b HO; % JUIS KOJIEC C KPYTOBBIMU
3y6bIMU (TIPH OTCYTCTBHN B rpade rmpc 0); b T X,
a ¢ y 3HAKOM (TIpH OTCYFCTBUM H3MEHCHAA

pacyeTHOM TOMINMHEI B Ipade npocrasisor 0); yroa Ne/mM1eIsHOTo KOHyca 8; HOMIHa-
JIbHBII JiaMeTp dy 3y60pesHol TOOBKN Iis 3y6HaToro KOJNeca ¢ KPyTOBRME 3yBEIMu;
CTeTIeHb TOTHOCTH, BHJL CC H 060: HA HOPMBI TOUHOCTH
TOCT 1758—81.
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Pac. 22.26
Bmopyro uacrmy mab: — OfiHY CTPOKH — .
1p i wacmu mab; T i yrom mepe; Z; MOIYNb My,
cpenHmii OKPYXHOH JUlsl Kozeca © o m OKPYAHOH [

, Mige

Kojleca ¢ KPYTOBHME 3yObsmu; EHelHee R, ¥ cpempce R KOHYCHBI® pacCTOAHHS;
CpeTHIH eNVTeNEHED JMaMeTp d; yrol §; KoHyca BIallH; BHEIIHIOI BEICOTY b, 3y6a;
ofo: yep cc 0 Koneca.

Te 1o TOCT 19624—74 pna npsMosyGex
KOHMYecKMX Kofiec M 1io TOCT 19327—84 s Konec ¢ KpyroesIMiA 3y6eamu. Tlpe
TIPOCKTHOM pacteTe KOHHYecKoH 3y6aaTol mep (cM. 1. 2) omip YBHBIE
TIapaMeTpHl KoJlec: JUCHa g M 2, 3Y0beB LieCTepHY M Koleca, BHEIIHI OKPYXHOMH
MOIYNb M, IS TIPAMO3YORIX KONIEC 1 My, AIsl KONEC ¢ KPYTOBEIME 3y6esvm v ap. Himge
FIpMEBENeH DOPANOK pacdeTa IeOMETPHHECKHX NapaMeTpoB KOHM'MECKHX KoJec €o
CTARKApPTHLIM MCKOJHEIM KOHTYPOM JULL NIPSMO3YDRIX KOJeC B U1 KOJEC C KpYTOBBIM
3y6om dopmi I, Hec ang od paboyero dep KOl o
Kofeca. PacueTHEle 3aBUCHMOCTH ANA Konec ¢ ocepoi dopmolt II m 1T cm. FOCT
19326—73 wm [8].

1. Vi1 ZerMTensHHX KOBYCOB KoTec: t88) = 21/2; & = 90°—51.

2. BHelHee KOHYCHO® PACCTOSHNE [ Tiepeatiy:

npamMoay6oii R, = 0,5m. N 22 + 2° ;
© KpyToBEM 3yGoM R, = 0,571, z} +22;

HIupusa perua: b = 0,285R,.

PaccTosHNe OT BHILHETO Toplia JIo pacdeTHoro ceuctua: I, = 0,55.

CpeHee KoHycHoe paccTosHAe: R= R—1/,.

PacyeTHBI (CpelHMil) MOTYIh Nepesati:

JUIA DPAMO3YBEIX KoJlec My, = Mm.R/Re;

s KOTIEC © KpYTOBBIME 3y6Lamu m, = 2Reosp, V2 + 27 ;

Jlng npAMO3yGEIX KoNlec BHENIHsIs1 BHICOTA TONOBKY 3yba:

ueCTepHH Hpe = (1 + X,

xoneca hup = 20e—Hge1,

e X,; — K03 B (7abn. 2.10);

BricoTa HOXKH 3y6a:

IS IPAMO3YBHIX KO/eC BHEIHAA:

1wecTepHU By = Ao + 0,2m,;

xoneca By = Baey + 0,2m;

JUISL KOJIEC € KPYTOBBIM 3y60M B PACTETHOM CEYCHHH:

mecTeprE Ay = (1,25—X)my;

xoneca hp = (1,25 + xq)my.
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Kospd E s PHU oM. Ta611. 2.11 (pm B, = 35°).
9. Vron Hoxxky 3y6a:
Ui AIpAMO3YOBIX Konec 186 = Ay /Re; tg0, = Fpo/Re,
UL KOJIEC © KPYTOBBIMA 3yObiaMH 1287 = hn/R: 126y = hp/R.
10. ¥ron ronosku 3y6a: 0,1 = 8; 6,0 = 6n.
1. Jing xomec ¢ KPYTOBEIMHA 3y0bAMI:
BRICOTA 3yba B p: IOM R
ha = (U+ Xodm g = (1—y)m5
YBeNMeHHe BLICOTH] IONIOBKM 3y0a TIPH DIEpeXojie 0T PacETHOLO CeUeHUA Ha
BHEIUHWH Topell: Ak, = Itg0,;
YBeIYCHYUE BHICOTH HOXKH 3Y6a TpH NMepexoie OT PactieTHOTO CeHeHMA Ha
BHELHWH Topewt: Ay, = Ltgy;
BbICOTa YONOBKY 3yba BHeUmAs: h,, = ki, + Ak,
BLICOTA HOXKM 3y6a BHOUMAS: Fiy, = M+ Ay,
12. BremHss BbicoTa 3y6a h, = A, + I

TIPAMO3YOLIX d, = m,zZ;
€ KPYIOBEIMH 3ybbamyt d, = my,7.
14. Brenmuii ImameTp BeplyH 3y6bes: dy, - d, + 25,,c085.
15. BHelHMit MavMeTp BeplIyH 3y61EB KOTec Iocie TIPUTYILIEHUA KPOMKH:
MPSIMOSYORX de' = dp—8in25 m,,
© KPYTORKIMA 3YObsiMH 4, & d,,—sin25 .
16. Yron xoHyca BepumH 8, =5 + 6,,.
17. Vron Konyca Bamuh 8= 65—y
18. Koz

T PAcYeTHOM 3y6a
npamosyboit x;; = 0,03 + 0,008(x—2,5);
€ KDPYroBbiMU 3y6baMut (Tipu B, = 35°) %1 = 0,11 + 0,010(x—2,5);
TO Xe 3y6a Koleca Xp = —.
INpy u < 2,5 xoadpdument x,; = 0.
19. HovymansHiit muamerp dj (M) 3y6opesHoll TOROBKY A KOTEC C KPYTORbIMA
3ybeamp (npu P, = 29...45%).

Rwmm..... 55..75 72..95 90..120  110..150 140..190 180..240 225..300
[ 125 160 200 250 315 400 500

Yepssk r uepusaHOe Koneco. Ha ueprexax atnx
HeTaneit Kpome TabaputHoro 1" M NIPoYMX 3a1ai0T
HacTh Yep-
BsKa M BeHeLl YepBATHOTo Koneca (puc. 22.27). Ha
uepmedce uepesxa:

= JUaMETP d; BepIIMH BUTKOB;

— JIUHY by HapesaHHO# YacTH;

—— PAIMYyCHl SaKPYDIeHHH pa = 0,3m BnamiH
H pyy = 0,1m BeplvH BHTKOB.

KoHuieBre yyacTky BATKOB nipuoBperator 3a-
OCTpeHHy0 dopMy. VX HeoBXOMMO TPUTYNIUTE
¢p i —Ha Yepre-
*e o6 3ToM T COC

Ha uepmennce oneca:

— AuaMeTp d,, BepIltH 3y0beE;
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pod: omBepcmut +t,,8anod —t; cmansnsimelf?
10 F'OCT 25670-83

B

Koneco
i

iy
1 Limans &0 454

Puc 22.29

— HaubomLUMIl mameTp duin;

~— IIHpHHY &, Berlia;

— uenovHe I, P il TLTOCKOCTH BeHLa;

— pamye R= (0,5d,—m) BhieMKY TioBepXHOCTEH BepIMH 3y0beB;

— PAIAYCH 3aKpYTIeHuH pp = 0,3/ BIAIMH U py, = 0,1m Bepums 3y6res.

B nepeoii wacmu mab; 106 ICPBAKA T: MOAYIh #, TICIO
BUTKOB 21, BUI UepBAKa (10 THITY ZJ, ZT W T. 1.), JENUTCLHHM YTON 7 NOTbEMa JIHHIHA
BHTKA, HallpaRIeHwe JIUHII BUTKa («JIpaBoes, «/Teroe»), MCXOAHBE! YEPBAK €O CCBUT-
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kot Ha TOCT 19036—94, creneHs TOYHOCTH, BHI CONPSDXKGHMs M OGo3HAYEHMe
cTaHfapTa Ha HopMbl TouHoetH {(TOCT 3675—81). B Hactostiee BpeMs IPUMEHAIT
CHERYIONIVe BHAb LWIMHIPHUCCKUK YepBAKOB: ZI — 3posbBeHTHRE, ZTT — obpaso-
BaHHbI Topom, ZK1 — o6pasopaHHmll KOHYcOM, ZN1 — KOHBONIOTHEIL ¢ Nipf-
MOJIMHEHHBIM TpoduIem BHTKA, ZA — apxmMeioB.

Bo emopoii uacmu ICTHTEIHHYIO 5,1 MO Xopne,
BrICOTY Fiyt IO ) XOPIBE.

B wacniy mab, )T i2} d Xon
Pa BUTKa, 06O Korneca.

P ¥ S, By 1o opuynam: py = nmzy; S = 1,571mcosy;

By = m+ 0,5 5,te]0,Sarcsin(s,sin® y/dl)]

Honycs ¢opMb H NONYCKH it Bajo! oflpe-
LeAOT TAK Xe, KAK 1 I BAJIOB (prc. 22.18, Tatn. 22.4).

B nepeoi; wacnu mad; KoJeca MORYNE 111,

YWCHO 77 3YOBEB, HaNpPaRICHUC JTUHINA :ry6a (<«TlpaBoe», Jlepoe»), KoadduuieHT X
CMEIEHNsI HCPBAKA, HCXOZHbI MPONSBOMAIIME HCPBAK €O CCRUIKOH Ha cTaHIapT
(TOCT 19036—94), crencHs TOYHOCTH, BAI CONPSIXEHYA 110 HOpMaM GOKOBOro 3a3opa
1 obosuayeHre craHgapra (TOCT 3675—81).

Bmopyro wacme matiauye: (2—3 CTPOKH) OCTABAHIOT CBOGOIHOM.

B it yacmu mabi 0T: MEXKOCEBOC a,y, IIH
JMaMCTp dy Koneca, BUA conpmxel-moro YepBAKa, YHCIO Z; BHTKOB COMNPIXEHHOTO
YepBaKa, 0603HAYEHHE YePTeXa CONPAKCHHOTO YepHsKa.

Jonyckn GopMel B JOMYCKH i Kollec onpe-
HeSAIOT TaK e, KaK ¥ A LIMAMHApHYecKHX (puc. 22.24, Tabn. 22 10).
Ha puc. 2238 u 22. 29, 22.30 m 22.31 NEPTeRW LI 9eCKOrO ¥

KOHIECKOTO 3yGYaTHIX KOJec, YEPBAKA H YePBIYHOTO Kojleca.

22.2.3. CTAKAHBI

Ha puc. 2232 mokazaHe! KOHCTPYKUMH CTAK3HOB COBPCMCHHBIX MaIIVH. Ha
YEPTCKAX CTAKAHOB 3a13l0T OCEBHIe LenoyHLe
(oBasnagensl GykoBoy L) B cBoboIHBE.

ITpedeastbie OMKAOHERUS 3a[AIOT HA Pa3Mephl CBODONHBIe — cpefHero Kiacca
TOYHOCTH (7261, 24.3); LeTIoNHEIe — N0 00IEMy HpaBIIY (c':p 344).

Honycxu goprwt i donycru B 7abi. 22.11,
B KOTOPOi JIaHB! CCHUIKM Ha To3uLEH puc. 22.32. XapakTep TeXHIYecKHX TpeboBanmit
OINpefeNser TO, MTO OCHOBHOM Gazoil smifgerca nosepxHocts C ¢iaHIa crakaHa.
TOYHOCTL MOTOXeHNs 6a30BLIX TOPLOB CraKaHa M4 yriopa NOMUMITHMKOB ofec-
TICUMBALOT X TIaPAICTHHOCTEIO TOPLY C craxaHa.

KAXA0To U3
— HoTycK IMMMHAPHIHOCTH (103, 1) 3analot, 4Tofbl OrpaHNYMTh OTKIOHEHMS
recwe'rpwleckou d)Op\[bI TIOCAAOYHBIX eTei M € HIMH
Ka4eHVd HapyXHbIX Konell HOMIMAIMHIEKOE,
— DOTYCKH COOCHOCTH TIOCATOTHBIX TIC ¥ cTakaHa 0T, YTOGHI
HTP OTK. IO P B KOM TTepH (os. 2n
P Konen (mos. 3);

— JOTYCK TIEpNeHIMKYISpHOCTH (1103, 4) M OTycK TIapaNIENBHOCTA (no3. 5)
3a0310T, YTOOL OTPaHHHTE HIEPCKOC KOMelL NOAMITHIKOB;
— FOBWIWOHHREI pomyck (mos. 6) 3ATAOT, ‘iTOEh! Dl’pa.!m'{MTb OTKJIOHEHHA B
I LISHTPOB T TaK
«CO )CTh> Pe3bloBOTO CC Bror nonycx 3a7aioT TOMEKO B TOM cIIydae,
KOTha OTBEpCTUA JUIA BUHTOB B CTAKaHe M B KOPICHOM ISTAH CBCPAT HE3aBHCHMO
371




Puc. 22.32.

Opyr OT IpyTa B TPUCNocobIeHnax Wi Ha cTaHKax ¢ YITY. B ocTanmbHBIX CIyYasx
TIOBYLIMOHHEIA JONYCK YO 103, & He TIPHBOLAT.

Ta6nnna 2211

Tloowmia Ra
puc. 22.32

Homyex

7

Te
T

T

-

T
T

0,51, T £ — ROICK PajMepa FOBEPXHOCTH.

0,61, 1ie £— JONYCK PaIMepa FIOBEPXHOCTH.

TI0 TAGH. 22.5 B 3ABECEMOCTH OT THTIA TIOAMINITHAKA.

Ha mamerpe Do Tabi. 22.8. Cxenum TOMHOCTH IOMyCKa 1% MOTIFIIHAKOB:

LIGPHKOBEIX — 8, POTEXOBEX —

Ha maMerpe Dy no1abn. 22.8. Cmnem, TOYHOCTH HOMYCKa AT MO AITHHKOB:
LI2PHKOBKX — &, PONHKOBEX — 7.

s 0,4{yrs—¢ln), Fe domn — IMaMeTp OTBEPCTHA, d — IWAMETD BHHTA.
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Heyni npedensrEe ¥ 7/
amfeporu +1;,000008 ~t,, vemansneix 24,12
no FOCT 25670-83

Pl et T Dox 1e0n daaed)

Cmanan ly 7:1

CY 15 rOCT 14i2-85

Puc. 22.34

Ha puc. 22.33 1 22.34 it Pasmeper @ 90
U & 100 B39TE B paMKy, 37O O , 9TO KIe TPeo
Hajl GCHOBHOW BAAIICHIO, HE OTHOCATCH K STHM pasMepaM. PasMepel KAHABKM CM.
Tabn. 7.8.
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22.2.4. KPBIIIKY NIOAUWMITHUKOB KANEHUSA

Ha gyeprexkax xpeiex OCeBbie Trio puc. 22.35.
Bo BCeX KOHCTPYKTHBHBIX BAPHAHTAX pasMep .S NMONYYeH HpPH OTAMBKE KPHIIKH Ha
3AICTOBHTENbHON onepalnid. PasMep /i OBBIMHO BXOJMT COCTARNSIOLIMM PasMepoM

i

" Hal iy

oo
E1030)

¥o

»

i
Dy HE
Dhe

A
[~

=

Puc. 2235

Zi ML
T E [CF I2] . E%z‘

[~

B Puc. 22.36

i mermn, i oceBoii 3azop B Te BaJia C
KayeHwi. Pasmep H mesne raGapurnii. Pasmep C cBassiBaer HeoBpaGoranHbie u
obpaboraHHble TIORepXHOCTH, C) — DIY6HHA FHe3na AU MAHXETHONO YILIOTHERHS.
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#-m, ] Apriwka = P~

nedwunkuxa

=3

CY15  FOCT 1412-85

Puc. 2237

Hlpedesrvie omiaoHerus NETIOMHOTO pasvepa A PactiofaraloT CHMMETPHYHO
OTHOCHTENIBHO 010 TIO pex« Ha CTp.
344. Tlona mONMycKOB LISHTPHpYyIolIero noscka D v msavetpa Dy, moj MaHXeTHOS
YILIOTHEHHE TIPHHUMAIOT 1O pHC. 22.35.

Honyciu 7§
C NO3MLMAMH, YKa3aHHBIMA Ha puc. 22.36.

HasnaueHye KaXROro 13 IOYCKOB CIeTYIoNIee:
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— JOMYycK NapaUTeNbEOCTA TOPIOE (1103, ) 330al0T, €Iy IO TOpLY KpPHILUKU
2 TiC , KaK 310 > Ha puc. 22.36. JIONycK HasHavaloT,
‘noﬁu OTPaHHYUTB TIEPEROC KOS TIOMIHDHIKCR KaYeHWs;

— JIOTIYCK COOCHOCTH (N03. 2) 3371aKIT, YTOBE! OFPAHIFUTS PATHATEHOE CMEIICHHR
VINOTHHTENLHON MAHXETHE M YMEHBUINTD TAKIHM 06pa3’oM HEOHOPOTHOCTb JARTCHNIS
Ha pabouyio KPOMKY MaHXeTHI;

— NOIVLHIOHHBIA JONYCK (1103, F) 33712107 B TeX Xe CIydasX M ¢ Toil Xe Lelbio,
KaK M Ha YepTexax CTaKaHoB {(cM. 11o3. 6 Ha puc. 22.32).

TabGauna 2212

Tloawma na Honyex
pro. 2236
1 Ha ftnametpe Dy 110 1a6. 22 8. CrenieRs ToTROCTH A0NYCKa DR Gaposanim
T =9 KPRITKA) 3715 8 (Gaoramas
KpBLKa); — KPHILKA) AIH KPRINIKA).
2 T6 = 16: 01— o pasvens smnemimney.
4 To =0:8(cer—dn), tre doma — maaerp oTECPUTHA, dy — MRAMETD BHT.

Ha pwe. 22.37 npuBeaieH npuMep 9epTeXKa KphIKY HOMIUIHIKA. Pasmep @ 90
Ha 3TOM 4YepTeXe BIAT B PaMKy, 370 O3HAuaeT, YTO TCXHUYCCKVe TpeGoBaHmd,
3aMyCaHHble Hal OCHOBHOM HANNHCHI, He OTHOCATCH K 3TOMY pasMepy. Pasmepst
KAHABKH cM. Tabn. 7.8.

22.2.5. IUKKMEB!

Ha €eprexaX HIKMBOB OCeBHle pasMepsl 5a1aior no puc. 22.38, Ha KoTopoM
©06Oo3HAYEHE]:

5}, ) — pasMepbt 3NEMeHTOB LIKHBA, NONYYCHHLIC B OLIMBKE;

C; — pasvep, JUCKa
IIKYBA OTHOCHTENLHO 0bojla, £ — pasMep, ONpeacsIoNmMi pac-
TIONOXCHUE TOPLOB 0001a M CTYTMIbE

L— raﬁapml-lbm pazMep

I

IIKMBOB 3a/[al0T Ha:
— PpacueTHEIN IameTp o, (cM. puc. 18.2) — novie nomnycka bl l;

— pasmepsl £, € {cM. puc. 18.2) —mno Tabn. 18.1 u 18.2;

— IMPHHY U DIyOEHY UMOHOYHOTO Masa —¥io HOpMaM,
TIpUBELICHHBIM B pasfiele 1Jid 3y6qamx Kojiec.

Honycru gopmni u OCTH
©a30BOT0 OTREPCTHA, napaJmeJleoc'm ¥ CUMMETPHYHOCTH 11T~
HOYHOTO Ma3a 33A310T 10 HOpMaM, NPHBCIEHHED [Uls 3y6aaTh
Konec (1a6n. 22.10).

Jonyck (B ABaMETPATEHOM BHPAXCHHM) COOCHOCTH paﬁoqeu Lo I 23

e M TIKHBOB MNJIOCKC nepenad &
1T S P ©8. 50 10 120 cp. 120 110 260 cB. 260 fro 500

Joryck CoocHoCTH, M. . . 0,04 0,05 0,06 7A7 il

Ha yepTexax LIKHBOB /17 KAMHOBBIX M ITONMKJMHOBHIX PeM-~
HEH 3273107 Honyck GHEHHMA KOHYCHOM HOBEpXHOCTH Pydben L

X yIApHO i T, ~0,00514, Pc. 22.38
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rne dy —- pactie THEIN JHAMETD LUIKUBA, MM; t — yaeabHoe GuerHe (MM/MM) IPUHAMAIOT
OCTY OT 'iammx

e W 20500 ©5.500m0 1000 cn. 1000
02 015 01

n, MM'H-I
£, Mu/nc. .

Kaxmeni mxys npu paGo’re €F0 €O CKOPOCTLIO CBHINE 5 M/c pomxe 6bITh
CTATHYECKH OTE: patL. Jlo

Cxopoers pemnst, M/c ...  ¢B.57010  ¢m. 105015 5 152020 8. 20
IMCGataH, 134, - 60 30 20 10

Ha puc. 22.39 liy D TKUBA A TOAMKITHHOBOTO

22.2.6. 3BE3JIOYKH

Ha yeprexax 3Beafodek MPHBOIHBIX u neneit y
pa3svephl 1o puc. 19.1, @, 6. YucnoBre 3HAYEHYS ITHX PA3MEPOB OTPENETIOT TIO
SABHCHMOCTAM, TIPEBEISHHBM B 1. 19.

Ha pric. 22.40 nan npumep oopMaeHNHS YepTexa 3Be3H0UKH JUTS POTHKOBOI LIEITH.

Tabuay napawerpos 3yBUaToTo BeHUA pasMellialoT B TIPABOM BEPXHEM YOIy
geprexa. Pasvepr! rpacd TaGTHIIEI M MIX PACTICTIOKEHNE TAKHE Xe, KAK Ha YepTexXax
3ybyaThx Konee. Tabmina apaMeTpoB COCTONT U3 NBYX YaCTEH, Pa3zie/leHHRIX CILIOII-
HOM OCHOBHON NVHSH.

B nepeoti wacmu mab) T conparaeMoii Uen. Bo emopoi
nacmu mab; 0T FTap: ynx SBEINOYKU: YHCII0 3Y0Ees, PodHIs 3ybhes co
CCELTKO] KJace TogHoCTH (00BYHO 2-3 Kiacc
1o I OCT 591—69) pamdyc Bnamn-m, PAIMyC CONDSKCHHSA, Paluyc TONOBKH 3y0a,
TONOBUHY YIJia BIIATHHLI, YTOJ CONPSDKEHUS.

Cwenterme e=0,03p sanaioT 1 cBOGOIHOIO pajMelleHHA POIMKA LETH BO
BIANMHE 3y6BCE 3BE3AOUKY.

Jpyrie napaMeTph! FBe3I0MKH PACCHUTHLIBAIOT:

— pamuyc BnamMEml, My: r= 0,50254; + 0,05;

— pagdyc conpsxerud (puc. 19.1, &), mv: r; = 1,30254; + 0,05:

— panmyc ToloBKH 3yba, MuM:

7, - di(1,24c0s + 0,Bcosp—1,3025)—0,05,

Ile IONOBMHA YTNIa 3y6a ¢ = 17°—64°/z; yron conpskenus f = 18°-—60°/z; nonosuna
YIiIa BIAAHHEL o = 55°—60°/z, d; ~— JMaMETP PoJHKa Lemit (oM. ¢. 298).

Ha FBEIAOUC] nenei HA
puc. 19.3. Ux micnopse no ¢ . 19.

Ipamop odopMieHI YepTeXa naH Ha puc. 22.41.

B mipaBoM BepxHeM yray sepTeXa pasMellialor Ta61umy TapaMeTpos ayGuaroro
‘BEHUA, COCTO}]].L[YID M3 Tpex ‘IaCTeH PA3IeNCHHBIX CILIOUHON OCHOBHOM JIMHNEH.

B repsoii xacmu mabiuys: yRa3nBaloT 0603HAYCHVE CONPATAEMON LieTH.

Bo emopoti uacniu APUBORAT HaHHbIE J1s1 3BE3NOUKI: YHCO 3Y6heE; NpA KPHBOTHHE -
#iHoM mpodure 3ybbeB OpuBOAT pamuyc Ry =2,4p moctpoerMa mpoduns M
Hauboasumir 3asop K= 0,04p Mexny paboueil rpadbio naacTH ¥ 3yGon (oM. pHc.
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19.4); npoduis 3y6a KJIAce TO' CCBLIKOH H:
{ans obuiero MaulHOCTPOEHNA 2-1 Kiace -ro‘moc-m).
i wacmu o, remiTeNEHON OKPYXHOCTH,
onpeenseMui no Gopmyne: d; = p/sm(lBO"/z)
Ha yepTexe 3BE3NONKH S3AAI0T JONYCKH WDTMEAPHYHOCTH 6230B0r0 oTBepCts,
TIapaIedbHOCTH M CHMMETPHYHOCTH IUMOHOYHOro 1ia3a, KOTOpHE ONPEac/]IfT Yo
HOpMaM, MPABeIeHHBIM JUIs 3y6uatsn Konec (1abi. 22.10).

22.2.7. KOPIIYCHBIE OETAJIM

Paamept: u npedeavivie omk.aokeHus. VIsTOTOBNCHHE KOPITYCHOH JETAN COCTOMT K3

X, 110 MYECKHMX ii. OcHOB-
HEIC M3 HEX:
— monyJeHe KH, Yallle BCero ii U3 CepoTo HYTYH2;

— ofpaboTka IIocKocTel;

— cBepleHME OTBepCTHit 115 BONTOB;

— cBopxa yacTeil paspeMHOTO Kopriyca {peaykTopa);

— pacTaduBaHHe 6230BBIX ormepcnm V1A TTOJIIHMITHIKOB.

JIis1 BHITIOMHEHNA KAKAOTO TEXHONOTHIECKOTO 3Talla Ha YepTeke KOpITyca NOJKHO
61T 3a12HO HEOBXOMMMOE JMCI0 PasMepoB. B cBA3N ¢ 3TUM 347a10T:

— Da3sMephl, OTIPeE/IAIOIME BeMMUMHY H BHEITHION (GOPMY ASTATM, ‘HeobXommMuIe
IJIA M3TOTOR/ICHHUA MOAENH;

- onp 11110 BHYTPeHHIX 9acTeli Kopryca, Heob-

s TO SIMKA;

— pasMephl KpenexHbIX cmaepc’mﬁ JMaMETPbl, KOOPEMHATE PACTICIIONEHUA;

= Ga3j0BhIX OTBEP ¥ KOOPAWHATHI PACTIONOXEHMA.

ITonst BONYCKOR CONPAXEHHLIX pasMepoB GepyT U3 cEopouHOTO YepTeka peayKTopa
B COOTBETCTBUY C MOCAIKaMY, ‘Ha ITOM

Ha pasMeph1, BXOIAIIHC B COCTaB CBOPOUHBIX HeTeli, 334ai0T 1oy AOTYCKOB (HAn
YHCAOBRHIC P OTK ) B COOTBETCTEMM C YKA3aHAAMHA. TIPABE-
JeHHBIMH Ha c. 344.

Ha cBOBOIHEeE pasMeps! 3aialoT MpefelbHBle OTKIOHEHMA OOLUeH 3ammichio B
TEXHUYECKUX TpeGOBaHHUAX.

Pazmep L (puc. 22.42, d) —Kax Ipasuno, coc’mmmloumn pasMep cﬁopoq]-iou

pasmepHolt Lem. TaxuyM p B KOp 33K
pasmep L Mexny sHeuu-lmm HJIOCKOCTM Kanauox (puc. 22.42, 6)
Pasmep Hy momy4aroT 1 P , @ pasmep Hy — npn
pacTaMBasiH OTBepeTHi (pﬂc. 22.42m22. 43). B norp
q o o . ) L
Pl

A

Puc. 2242
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Teli o6paboTky MPMOBpPeTalOT OTKIO-
HeHUA OT HOMUHANLHKX sHa4cHyi. [Ipu
pastocti b atux pasmepos (puc. 22.44) +‘_
O0pasyrTes BEICTYIBL 5, KOTOPBIE SATPYI-

HAKOT YCTAHOBKY KOMIUICKTAa Bala B

TNOMUHMITHAKOBHIE THeaa. Yrobbl yMeHb-
UUTE BeWUMHLL b ¥ S, Ha paivep Hy
3a1ai0T Hoje ponycka k11, a Ha pasvep
Hy

h oTX

no I'OCT B592—-79: npu H; no 250 MM

— (H)).95; npn Hj ©B. 250 po 630 Mm —
1)-10-

Ha pesp6OBEIe KpenesXHbIe OTBePCTH
3amaloT Noje nonycka 7TH.

Pasvepu gy u By (puc. 22.42, 22.45)
KOOPI#HUPYIOT DPACTONOXeHMe OBIUeH
OCH OTBEPCTHH AN BXOIHOTO Bajia PexyK-
TOPa U oceil KPeNeXHBIX OTECpCTHH. DTH
PasMepB BXORAT B cOOPOUHEIE pasMepHble
UeNY, ONPe/IeNsOlHe OTHOCHTS/ILHOE
PacTIONOXeHNE BATOB PeLYKTOpa M AAPYTro-
TO Y3713, 4aile BCero 3MeKTPONBUTATENs.
Jlonyck Ha 9TH pasMepbl IPUHIMAIOT PaB-
Hbiv + 0,1(dy—d), thie €y — miaMeTp Kpe-

TIEXHOTO OTBEPCTUS, d — AMaMETP BUHTA. Puc. 2243
MexoceBrle paccTosHus ay, 4y, .-
xopnyca (puc. 22.42) Takxe ABATOTCA MU €O
COOPOUHBIX uerneii. IT] oTK PasMepoB gy, a, ... Kopayca
LMIMHIPHYECKHX 3y6UaThX Hepofad, a Takxe OTKICHERUA rO

PACCTOSHMS KOPITyca YePBAYHEIX Tiepefiad
A=2 (0,6..07)f,

e f, —In 08 OTKNOHEHHE o} ny. KoM 3y0Ha-
T0# (o FOCT 1643-—81) mim weppsraHoii (no F'OCT 3675—81) neperanu.

3naveHUA f; MOXKHO NIPHHUMATD 110 Tab. 22.13 wis 3y6uaThix ¥ o a6, 22.14 js
HEPBAYHBIX Nepefiay.

Tabnuna 2213

‘B conps- + / as, T a, vt
At 50 80 ©5. 80290 125 | cp. 125 70 180 | cs. 18010 250 | <. 250 10 315 | ca. 315 ;o 400
c 35 45 50 55 &0 70
B 60 70 80 90 100 110

Tabnuua 2214

Crenens 70u- 2/ ] By, MM
Ll iy zo B0 cE. 8070 120 | cB. 120 10 180 | cp. 180 5o 250 | cn. 250 110 315 | c5. 315 po 400
MaM KOHTIKTA

6 28 32 38 42 435 50

7 45 50 60 67 75 80
& n 80 90 105 110 ' 125
9 110 130 150 160 180 200
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Puc. 2244 Puc. 2245

Jonycrcu gopyss u Gonycku pacnoavdcerus Ha GasoBEE TIOBEPXHOCTH KOPMYCHBIX
neraneH.

Tomnyexy miockoeThoetd io TOCT 16162—85 (puc. 22.42; 22.43; 22.45):

— Ha TI0CKOCTh ocHoparnd K —— 0,05/100 nv/vov;

— Ha TUIocKocTs pastema N — 0,01/100 mavi/mm;

—— Ha TopuoBIe TockoeTd P Q — 0,03/100 yi/nav.

JHonyckn napa. H IDIC it Ku Nu I
P, O x nmockoct ¥ — 0,05/100 mm/vm.

Ha 6asopsie OTBEPCTHS IS OTIOP BAIOB MPABOJAT AOTYCKY LUANHHEIPHTHOCTH

1;7 = 0,51, e f — pOTyCK JMAMETpA.

Ocu gByx OTBepcTHE I TIOMUMIHEMKOB KAYEHH:, PACHONOXEHHBIE B PasHbIX
CTeHKaxX KOPIIYCa, IOMXHH GHITs COOCHEL. OTKIOHEHHA OT COOCHOCTH STHX OTBEPCTHIT
BBI3LIBAIOT HEPEKOC Komnel NOMNMITHHKOR. Yrobr OTPAHWYMTL TIEPEKOC 3A0A0T HA
KAKIYIO [APY OTBEPCTHI ROTYCK COOCHOCTH OTHOCHTENEHO Tix 0bmieii ocn. Ero saaior
110 Ta671. 22.5 B OCTH OT THITA IC

C 1esio Orp: P Kolex| B ockoet#t P u @ (puc.
22.42; 22.43; 22.45) pomxibi GHITh TIEPIEHTIKYAAPHE 0BIEH OCH KaXIOW Tapel
orBepeTHii. JIOTCKH TICpReHIMKYISPHOCTA OTHOCAT K jirameTpy Dy hrariia Kphitiek
NOMUUNHIKOB (Tab1. 22.8). CTeneHb TOYHOCTH JAOTYCKA npu
TIO TOPHAM KPBILIEK X — 9, P — & Ecim Topust
KpHILeK B 6a3ipoBaHI NOMIMITHAKOB He YYaCTBYIOT, TO ROMYCKH NepIeHINKYLAD-
HocTH TiocKocTelt Py O He HasHaqaloT.

y P Ta om TOCT 1643—81 3anaHel
JIOTYCKH f, TIBpATUICIEHOCTH M f; IIEPEKOCca Oceli BpallleHUs BalIoB Ha IIMpyHe bxojeca.
3HaueHNd JOTYCKOB MapaUiebHOCTH M TICPeKOca Ocel OTBEpCTHH HA LIHPUHE V.
KOprIyca L. 0 peyKTOpa

7= (0,60, Nl /b: T,— (0.6..0.15L/b,

Ine 3HAYCHMA JOMYCKORB f; M f, B 3aBACHMOCTH OT CTeNeHM TOYHOCTH o HOpMAaM
KOHTaKTa NPHHAMAIOT TIO FOC{‘ 1643—81 wmu 1o Tab. 22.15.

L] > 3aNAIOT ACHYCK Tiep-
TeHAUKYIAPHOCTH OCel OTEEPCTHIT 151 OTIOP BaJIOR KOHMHECKOH 1IeCTOPHH M KOTeca,
KOTODHI Onpefessior o dopMyae
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=2(0.6.-0,NELy/R,

e B, — O1K O yIiia B nio FOCT 1758—81
WM 1o Taby. 22.16; R —cp ; Lo— oT ocu
OTBEPCTHIE fI0 FUIOCKOCTH Kopryca (oM. puc. 22.45).

Ta6axua 2215

Obosnagerme | Llupuna b xomeca, mm Jiomyex, MEM, YDH CremeRu 1
Jflonycka ] 7 8 9
¥ o 40 9 1 18 28
<b 40 o 100 12 16 25 40
5 1o 40 4.5 56 9 14
©B. 40 o 100 63 8 ¥ 20

Ta6anua 2216,

Obosea- | B Cpemmiee xo! R 0c
wemg:
e 50 [ < 50 20 100 [ cB. 100 10 200
Hotita Vron
15 | o 15 w15 |15 [ em2s
025 025
1+ c 18 26 32 30 45 50
B 30 a2 60 50 7 80
Kpome oro, sanator ork 0 , KOTOphIc

TIO COOTHOLLEHUIO
A= 1(0,7...0,8M,,

IIe, f; — OTKJIOHCHHE MEXOCEBOTO PACCTOSAHUA B KOHHYeCKOH H I'MIIOPUIHOH niepenade;
sHayeHns Gepyr uz TOCT 1758-—81 wm u3 Tatn. 22.17.

TaGanua 2217

Crenens TOUHOCTA KoORATeC- &/, MK, VI CpefTHEM KOKY R wu
X0l Tiepo7at 110 Hopuan o 50 . 50 70 100 o5, 100 7io 200
xomrakTa
6 12 15 18
7 18 20 25
8 28 30 36
9 36 45 55
Ha 337AK0T IOMYCK HepeKoca ocel

OTBEPCTHH JUTA OlIop qepnm M BaNa KOJeca, KOTOPALA ONpeRenioT II® COOTHOLLCHHIO

T,=(0,7-08); Lo/by,
e f — 08 OTK. YA B Mepx no I'OCT 3675—81
W 1o Tabx. 22.18; b, — mupyHa BeHna Koneca, Ly — paccTosHue MeXIY TUIOCKOC-
TAMU Kopriyca (puc. 22.43).

TaGnuma 2218

Uilipina mewnta Komeca b, it | FlpeTeTRHKIc OYCIOHERES + £ , MM, [IPH CTONeRHA TOHOCTH SePRATHON Tepe Tt
0 HOPAAM KoTaKTa
6 | 7 g | 9
Ho 63 9 12 16 22
Cs. 63 o 100 12 17 22 28
385
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IFnaea 23
O®OPMIIEHUE ITPOEKTA

Kypcosoli npoext no </l Ip: coBoil COBOK]
KOHCTPYKTOPCKMX HOKYMEHTOB: epaduuecicio {depTexu, CXeMBI) M MeKCmogbx
{Tic TeTLHAS

TlpaBuna, MOPAKOX paspaboTku ¥ opopMIEHNs KOHCTPYKTOPCKHMX HOKYMCHTOB
PeLNAMEHT 1 KOMIIJIEKCOM \p Emirolt ‘KOHCTPYKTOPCKOH
JnokymenTaumm (ECKIT).

23.1. BUIIHI MBAEIHIA M KOHCTPYKTOPCKUX IOKYMEHTOB,
KX OBO3HAYEHUE

1od uad mobyio npody no
Kot OoKyMeRmanil.

B y4e6HOM NpOeKTHPOBAHWH HCTIONL3YIOT CEAYIONe BHAL MazeTHi:

— peTams;

— CcBOPOYHBIC GIHHHULIET,

~— KOMIUIEKCH.

PasauualoT Takke nokynrsie (B TOM MMCIE HBIE) K P
OTHOCAT He MIre Ha JIAHHOM TVH, & TIONY po%e
B TOTOBOM BZEe (33 MCKIIOUCHIEM MOy B KC

TIpu poeKT ‘BUH KOHCTPYKTOPCKIX AOKYMEH-
TOB: wepmedic Oemants, cOOpOUHbI HePMeE, Hepmexc 0buiezo 8uda, cxema, CReuubUKaua,
OSICHUMEABRAR 3ANUCKA.

Yeprex JeTANE — TOKYMEHT, COICpXalni M3obpaxeHne NETAIH H APYTHe AaH-
HEIe, HCODXOTVMEIE U1 ee USTOTOBNECHMS B KOHTPONs.

CHopognsiii wepre (ko CB) — foKyMexT, colepXamii m3obpaxeHue cBopod-
HOW eIMHMLK ¥ APyFUe HAHHEBIe, HeobXOIuMEe Uil ee cOopkH (w3roToRNCHUA) M
KOHTPONS.

Yeprex obmero saia (xom BO) — pokymenr, ONpeeISIOIIME  KOHCTPYKITHIO

u3fenvs, B3AMMONEHCTBHE €TO CC gacTel ¥ paboTsl
. B yueGHOM mpoek gepreX ODMIero BHAA BKIHOYAST BICMEHTH
«Teop y € 0 reoMeTpudeckylo GopMy mMafemms ¥
KOC c yacTeft, «I¢ ., -
1ero YIpoIieHHOe M300paXeHHe M3feiMsa ¢ TaGapuTHBIMH, YCTZHOBOYHBIME M
TIPHCC n«Mc , 0 NaHHbIG
JUISl YCTAHOBKH Ha MecTe
CxeMa — AOKYMEHT, Ha KOTOPOM NOKA3AHH! B BHIIC YCTIOBHRIX M306pakeHu Wil
o3 L% HacTH ¥ cBa3u mexay Huvy. HoMenkmatypa
PaMTHBIX BUAOB CXeM M MX 0G03HaTeHN YCTAHOBICHA TOCT 2.701—84.
C — JIOKYMCHT, i cocTaB c60poIHON EAMHMIIE KK

KOMIUIEKCA.
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ycTpolicTBa M BAL
paapatar (] a Takxe of
TIPHHSATEIX NIPH €70 Pa3paboTKe TeXHNYECKHX M TeXHHKO- Pic. 23.1
SKOHOMHMMECKUX pelLieHUil, COmpOBOXIAcMEIe Heob-

XOMMMEIMH PacIeTaMHK.
K

Tloncaerremean sanucka (kon 113) — HOKYMEHT, co-
. 5 [—11 A

S

IUIE petarey — uepmenc
demazny; s cBOpOYHON AMHMI ¥UTH KOMIUIeKca — cheyuduicayuto. OcHOBHEIM
HOK, TaM KOJ He

Doxyrentst © sapncamoety o cramau paspaborin TIOAPASIENAIOT Ha HPOEKMitie
(TeXHMYECKOS TPeIOXeHTIe, SCKHAHLH FIDOCKT M TeXHHWYeCKHUH TIPOEKT) M pabiouue
(paboyas fokymeHTaIMs HAa JieTanb, cOOpoOmHyIo CIMHVLY), HPHCBAMBAT MM COOTBET-
CTBYIOULYIO JTUTCDY.

YeORBIM aumepy «¥5.

Ofo3mauenne wanemus smaseTcsa 3P 0 obic ero
KOHCTPYKTOPCKOrO JIOKyMeHTa (Seprexa netany Wim crexuduKalpy cOopouHOH
©IVHWIIE, KOMIUIeKCa).

OBosHadenye HeoCHOGH20 KOHCTPYKTOPCKOTO IOKYMEHTA COCTOHT M3 0603HATeHus

ECKJI.

¥ Kofa T4, Y 0
B yae6HBIX HpoerTax KOHCTPYKTOPCKHE IOKYMEHTE 0GO3HAYAIOT [0 YCTaHORNEH-
HOl B By3e 060! de Crpyxrypa obosHayeHns
TIpHBe/icHa Ha pic. 23.1:
— B none 1 xof, cgo i 13 06o:
KOTO @ JIM 16) Ha XypcoBoli NpoeKT H HoMepa BapuaHTa

3amaHus (Hanpumep, 03): «IIM 16-03s;

— B JIONe 2 3aN{CKBAIOT NOPAIKOBEL! HOMEp or f Ko 9 OCHOBHOMN c6opoyHOl

B cocraB
~— B TioJe J SaNHCEIBAIOT NOPSIKOBHIT HoMep ot 1 o 9 COOPOTHON eHIIIEL,
¥ B COCTaB cBopotHoi AcC i B none 2

~— Brofle 4 3anHCHBAIOT HoMep of 11 fo 99 YepreXa NeTaiu.

B 0603Ha4e HUH KOHCTPYRTOPCKIX JAOKYMEHTOB MeXny nonsamn I ¥ 2, 3u 4 crapar
PasfeANTeIILHNE TOYKY (prc. 23.1).

OB6o3Hagen e Kojia TOKYMEHT TIPHBOJIAT Tipagee Tog 4.

B ofosHayeHIn Boero IpoeKTHpYeMOTo B cGope, AR~
00! ero BIIONAX 2, 3, 4 Hynu. Takoe
xe 06o: TBTpady 2ocHoBHOH {cM. Hizxe

pasnen 23.4). J1ia HEOCHOBHBIX KOHCTPYXTOPCKHX IOKYMCHTOB ECETo Hane/mst B cbope
(depTexa obiero BUAA, NOSCHITENLHGH 3AIMCKH) NIOMHMO OBO3HAYEHUS HMaferms
TpaBee rons 4. T 6 C KOJIA AOKYMEHTA (COOTBETCTREHHO:
BO nm 13).

JIpyraMy KOHCTPYKTOPCKIMH HOKYMEHTaMM BCEro M3feims B cbope MOTyT GhITh
cnetHGUKAIIY COOPOTHEIX &; , BXOAAIINX B €10 COCTAB, H YePTeXH JeTaicit, He
BOLLIC/NINX HI B OfHY B3 cOopountx emmumy. HoMep cGOpoYHON eMHNID: B 3TOM
cayyae TBTIONE 2 aHOMep IeTali — B IIoJie
4 0603HaYeHVS YepTexa.

TIpumepst 0G03HAMEHHS KOHCTPYKTOPCKOI HOKYMEHTALIMH @ce20 npoexmupyemozo
u3deaun & cbope;

cnempukarma usnemns: JIM 16-03.00.00;

ueprex obiero sy JIM 16-03.00.00BO;

TOACHUTe bHas 3anucka: JIM 16-03-00.00113;

cBopoHoH M 16-03-10.00;
yeprex geramn: IM 16-03.00.11.
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KOHCTPYKTOPCKMMH JOKYMEHTaMH cBOpoYHOl eMMHMIbI, 0603HaUeHHOH B N01e
2, MOTYT ObITH CEIHGHKAIAN COOPOIHHIX €AVHMIN, BXOAALIIX B €€ COCTAB, B YePTeXH
cocTaBAoux ee fAetaneii. Homep HEit cEopouHOH
B nojie 3 0603HayeHNs cneEubUKALNY, A HOMEp IETaIN —B rone 4 060o3HaYeHys
NCPTEKA

Tlpumepn ofio3HaYeHMI KOHCTPYKTOPCKOM JIOKY TALIH A1 Pt H

B COCTaB
crenpgukamms: M 16-03.10.00;
cBopodHei eprex: JIM 16-03.10.00CB;
creumdHKAIHA cocTapstowei chopotroi emmmmnes: M 16-03.11.00;
ueprex petamy: JAM 16-03.10.11.

23.2. OCHOBHBIE HAIITMCH

OCHOBHYI0 HAIMHCH PACTIONATAIOT B PAaBOM HIMKHEM YTy IokyMeHTa. Ha smcrax
dopmara A4 o TOCT 2.301—68 — Bioms KOpoTKol CTOPOHE; Ha APyTHX dopmatax
— OperMyLLECTBeHHO BAOb JUTMHHOU CTOPOHBI JICTa.

Ilna Boex BUAOE ueprredceli (aeraseii, copouHEIX, OBLLMX BAIOE) H Cxen IPUMEHSIOT
dopmy ocrosHol Hammick o TOCT 2.104—68 (puc. 23.2).

B 2] X, TIC
10T (hOPMy OCHOBHOM HAINHCH 110 prc. 23.3 (A1 NepBOTO KM 3aTNABHOLO JIUCT) WK
10 prc. 23.4 (11 NOCKeAYIOUINX JUCTOR).

Jom: 1S e JIHCTOB H cXeM TH hopmy 1o
puc. 23.4.

B rpadax ocHOBHBIX HammMcei (HoMepa rpad Ha puc. 23.2, 23.3 1 23.4 yKasaHH B
ckoGKax) NPHBOAAT:

1 — HauMeHOBAHHE W3leMs (16TATH, CBOPOYHON €IMHAL], KOMILIEKCa), & TAKKe
HaNMEHOBaHKe JOKYMeHTa, ecllii STOMY JOKYMEHTy TpucsoeH Koi. Hamvenosatne
3AMUCLIBAKOT B MMCHHUTEILHOM TaleXe eJUHCTBEHHOIO YMCAA. Ha TIEPBOM MecTe

OT BMA THLHO®;

7 — obo3HaticHHe AOKYMeHTa (depreka JeTamd, cOopoyHoro, ofumero Buia,
TIOACHUTENLHOH 3aNMCKH, CTICHIGUKAIIn);

3 — obo: no pTY nperany (rpady 3anoNHAIOT MOABKO Ha
wepmence demany, Hanpumep: «Cranb 40XH TOCT 4543—71»);

4 — nuTepy nokymenTa (B KpaiiHeil JeBoll XieTke mauyT OyKBy <¥»);

5 — Maccy wanemas B KWIorpaMMax 6e3 y (®BY
npoekTax Tpadby MOXHO He 3alOMHATE);

6 — MacuTa6 (1:1: 1:2: 2:1 1 Rp.; NPy BHIIOTHEHHA IORYMEHTOB Ha NeHaTAOIIMX

55
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U IpaQuieckyX yoTpoiicTRax BEBona SBM IonycTHvo npuveHsTs MACIITabl yMeHs-
wenyA 1:» u yBemrieHus m:l, rae n — pAACHATLHOS quCio);

7 —TIOPSAKOBHIT HOMep JcTa (HA MOKYMEHTAX, COCTOSALMX H3 OfIHONO JTHCTA,
rpady He SaUONHAIOT);

& — obiliee KOTUYECTBO JIMCTOB NOKYMEHTA (J¢PTeXa AETATH, COOPOMHOTO, 061uero

BUIA; TOACHUTENLHOH ) —rpady TONLKO Ha
TIEPBOM JINCTE;

9— Byaa, Kadeapsl, unidp rpymmsl (Hanpuvep, MITY
uM. H3. B b 11 , rpynna PK5-61);

10, 11, 12, 13— xapaxtep paGoTe1, it aMLoM, JOKy~

MEHT: B oTpoke «Paspab.» — davmmno cryneHTa, ero nommics u na1y; B CcTpoKe
«ITpoB.» — chaMHIIO NPETIONABATENA, €T0 TIOAAC W JIATY.

Hodnucy nuy,

OcTansibie CTPOKN M rpapht J4—18B yieGHEX IPOCKTAX He 3aTIONHALT.

Ecau wepTex WK CXeMa COCTOMT U3 JBYX ¥ Gonee JIMCTOB, TO Ha NOCHEAYIONMX
JHCTaX 2 Th B CC BHE C puc. 23.4. Tpu
3TOM 3anoNHAKOT Tpadst 2U 7.

23.3. COCTAB/IEHHE NOSICHUTETLHOM
3ATIICKHA

Toscau 3aTMCKY Ha Jictax ¢opMaTa A4 OXHEM M3 Cllehy-
IOLMX CHocoBoB:

— MAlIMHONKMCHLIM, BhCOTa MIpH(Ta He MeHee 2,5 MM, JICHTA TOMbKO 9epHOTO
LBeTa;

— PYK b nio TOCT 2.304—81 ¢ BricoTOl Gyke

¥ 1udp He MeHee 2,5 MM. ilmbpu ¥ 6YKBE HeOBXOAMMO ITHCATh MePHOH TYIUBI;
~— C NpHMCHCHHEM FeYaTalolrX M rpaurieckiX yorpoiicts BeBoia SBM.
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JHony gacTh MHGoOpMauMH (TeKCT,
PHCYHKH, HEpTeXH) BHIIOIHATH
JIOBHIM COYETAHHEM STHX CTIOCOBOB.
TosICHUTEIBHYIO 3aTIHCKY MOJMCHO pac-
maKe Kax u
PYKORUCHbM CHOCOBOM C %emKuM U SICHBLM
Hanucanuem Yudp u GyKe HepRuMU MePRUNAMY,
RACMO AU MYUBIO.
B cOCTaB NOSCHUTENBHON 3AIMCKU BXOLAT

[ 1
[ —
e
e,

sadariie HA BPOCKMUPOSAHIE, DCHOBHOE meKcH,
CRUCOK UCHOIB30BAHHBIX UCMOUHUKOS U MpU-
RONCEHUR.

TuTyAbHENE IWCT SBIAETCS NEp-
BbIM JUCTOM JIOKyMeHTa. Ero BRIMOTHSTIOT HA
Jmctax dopMata A4 o opMe, TIpEBeNeHHOM
Ha prc. 23.5.

Brone 73alMCHBAIOT HAMMEHOBAHHME y4e6-
HOTO 3aBefieHud, B Nole 2 — HAMMEHOBAHHE
Kadezpel, paspaboTaBine JaHHbIH AOKYMEHT.

B mone 3 sanMchiBaioT HaMMEGHOBaHWE
yane/us (3arnaBHbIME OyKBamu), B nole 4—
HaMMCHOBAHWe, a B moje J — obosHaueHke
[OKYMEHTa.

TMpuvep sanomxenus nonei 3, 41 5

Puc. 23.5

«CTEH]1 UCTIBITATEJIbHBII
IoscryuTenbhan sanncKa

JM 16-03.00.00113».

B none 6 —nommack paspaboTyMKoB AOKyMeHTa: (hamMummo, HMA ¥ OTIECTBO
CTyzeHTa, MHIEKC Y4eBHOM IpyIsl, a Takcke aMITiio, HMA M OTYeCTBO PYKOBOIUTe
XIPOEKTA.

B none 7 3alIMCHBAIOT TOA BbINOMHEHUA AOKYMECHTA.

TlprMep BEIMONHEHHA THTYIHHOTO JMCTA 3AMUCKY TIp
Ha puc. 23.6.

CofiepXaH¥e NPUBONAT B HaYa/c NOACHNTENEHON SaNIHCKY Ha 3araBHOM M
TIOCACAYICHIMX IUCTAX. 3amaBHRbIA JIACT IOJDKEH MMETh OCHOBHYIO HAINIHCE HO (opMe
puc. 23.3, ocTansHbIe JTUCTE — 1o dopme puc. 23.4.

B rpacdax OCHOBHO# HANNMCH YKa3HBAKT:

1— a TaKke LOKYMEHTa, HallpuMep:
«[Tpusox HemHoro XoHbeiicpa. HogcHuTebHad 3amucKar;

2 — obo3HaueHUe TIOACHUTENLHOM 3anicky, HanpiMep: JIM 20-04.00.00113.

Tpapwia 3aNoNHeHMa OCTAIBHBX Ipad) IPHBEACHE B pasaene 23.2.

Crioso «CozlepaHHie» 3aMUCHBAIOT CAMMETPHYIHO OTHOCHTEIBHO TEKCTA

Bec 3ATOJOBKY BCEX " c
HOMEpOB CTPaHALl, Ha KOTOPBIX TIOMELIEHE! STH 3aTONOBKH.

Tlpumep oopMIEHHA CONEPXAHNS TOACHATEILHON SAIUCKH JIPUBCICH Ha PAC.

TexHudyeckoe safaHHMe. BraHK TexHMYecKOro 3afaHHA Ha TIpo-
€K T 0 Oannuie, damy ewdaut u
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Tieamn,
= opasaa Tpyaosoro Kpacaoro wauesa
HOBa

Kapenpa “Heramn scaxmmm™

IIFMBOR HETHOPO KOHBEURPA
Tloscmmemaas samaces

JTM 20-04.00.00 IT3
Crygear (Beaos10.A.) Tpymz PK561
PyxosofuTens npockTa (lcSumallA.)
1998r.
Prc. 236
obsen cnod 3 ) )5 3 )
Brank TIoMelIaloT NocHe JIMCTOB COUCPXaHHA.
OcHOBHOMH TEKCT IOKYMCHTA Ha "
Pasness noypkHb METH HOMepa B BCeTo JIOKyMeHTa, 0603Ha-

YeHHEIe apabekUMA Lindpavy 6e3 TOUKY M 3allMCAHHEBIE ¢ A03alHOTO OTCTYNA.
Pazness1 ¥ NOAPasnessl AOMKHE MMCTh 3aT0IOBKH, KPATKO H 9ETKO OTPAaXalolue

cc 3 c il GykBHL €3 TOUKU B KOHIE, HE

nomaepxuras. FlepeHocs €08 B 3aTONIOBKAX HEAONYCTAMH. Takoke He HYXHO CTaBUTh

TOYKY B KOHLE 3aroioBka. EcM 3aroioBOK COCTOWT M3 JBYX TIPENOXEeHMH, T0 MX

PA3JENSIOT TOUKOM.
IT

P B Kaxzoro pasgena. HoMep nonpasnena cocToHT
M3 POB pasfesa v TOUKOM. B KOHIe HOMepa ionpasnesa
TOUKY He crasar (oM. puc. 23.7).

Pasnensl ¥ NONpAsIEH MOIYT COCTOATh M3 ONHOTO MM HEeCKONBKMX IHKTOR.
Hymepaiis myHKTOB HO/DKHA ObITh B Ipeienax KaXNOTO pasfiela MM KaXpaoro
Tojlpasfiena. HoMep HYHKTA COCTOMT M3 HOMEpa pa3jfiefia HIH NMOApa3acia U HoMepa
TYHKTA, pasiefeHHbIX TOYKO#.
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Texumuecxoe SanaHue . . 4
Bsemenne 00 .- ... .- a5
1 Kuuemamsrsecxaif pacier nposa . . WEIES s
1.1 Toxop anexTpommuratens . L N .5 5
120 O MomenTonHaBamax 6
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2.4 Tiponepoureii packer . - . . . s
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3.1 TIpOGKTHHE PACHETH BATOB . . . . Sean 18
32 Biifiop THIA ¥ CXEMB YCTAROBK KO UIHITHIKOR Y]
3.3 Cocrasnesme KOMNOHOBOYHON CXEME! . . . . . . . 16
4 pBAKA K Sep: " e
5 Pacuer coeaymenii - 5 - . 19
5 1 Iipiense CoSAMHEHNA i
5.2 CoenyHerus € HATATOM - )}
5.3 Pean6oBLie coRmMERnT . . e 2
e e
7 eranclu B oth e T

OM 20-04.00.00 N3
Mprsog

wentoro METY v, Eal

177 sanucka %”%?5_“6';‘“‘“”
Prc. 37,

TIyHKTH, Kak NpaBUio, 3aTONOBKOB He UMET.

Kaxaeii pasien HaYMHAIOT C HOBOTO ANCTa (CTDaHMIBI).

HNanoxeHue TeKcTa. YlonHoe HauMeHORaHHE M3eausd Ha TATYIBHOM
JacTe, B (OCHOBHO# HBJII'IHCPI ¥ IIPH TICPBOM YTIOMWHBHUH B TEKCTE JHOKYMEHTa IONXKHO
GBITH YBAHHMEM €ro B OCHOBHOM KOHCTDYKTOPCKOM JOKYMEHTE
( «C'm—m iiv).

B mocnenyiolieM TeKCTe NOPAAOK CJIOB B HAMMEHOBAaHMY I0IDKeH GEITH IPAMOH,
7. €. Ha NEPBOM MecTe NPHBOLAT (npunar: ), a 3aTeM —Cy-~
1LECTBHTEBHOE, <«Hcmr i CTEHI € ».

Paccrosmme ot PaMKM [0 TPaHMIL TeKCTa B Ha4Yane H B KOHIIE€ CTPOK — HE MEHEC
3 M. Paccrosiiue OT BepXHeH A HWKHel CTPOKH TEKCTa JI0 BepXHel WA HIDKneH
paMKM ROKHO ObITH He Menee 10 Mm.

Aﬁaauu B TEKCTC HAMRHAIOT OTCTYTIOM 15—17 mm.

it Texcr JOMKEH BIIOYATE:
— @pedenue (¢ KpaTkol Xapak obracty Hu ¥y




8 Pacuer B " yeranoern 29
9 Buibop HoHCTEmEl Lt P
10 TensioBofi pacuet YCpBAHONO DEAYKTOPE . . . . . . 32
11 Pacuerintin. B domn et 0 SURTRERE S 33
11.1 FloaSop # npoepoHEIll pacder ynpyrod MySTsl < - . . . . - . . 3
11.2 Pacuerns yApyT ok My 34
12 Top pKit IPUBONA, perymp
paor S o e - = . 36
CINCOK BCTIOMESOBANFEX HCTONHUKOB 5 o . 37
Ty A-Texer uepssKa . R
— OM 20-04.00.00 13 '."‘_"_
[ | 2
Prc. 237, 6
H3AeHA K oblLieH XapaKTepHCTHKOH 0BheKTa, JUls B KOTOPOM
Ha4YcHO OaHHOS a TaKkxe TCXHUYCCKMX XapaK-
TEPHCTHK WYIEIHA: MOIHOCTH, YACTOTH! BpAIICHUS, KHII(M T L),
o u c
PAacCMOTPeHHBIX BAPHAHTOB )POM  OIIT HOrO BapWaHTa, oGocHO-
BaHWeM BrIOOpa, 2 TAaKXKe ocTH cBopku H CHOCO-
GoB per P OCEBOTO YEpPBAYHOIC M KOHHYECKHX KOJec,
perynup 3a30p0B B ; oberr M €OOoT

L%
=/ Y u nad
KHHEMATHHECKHE PacieTh (IIONE0p NEKTPOABUTATE/H, ONPESACHCHHE YACTOT BPALUCHHS
BalOB M NEPSIaTOYHKIX MCe] TIepenay); ONpeleNeHUe BPAIAIIMX MOMEHTOR Ha
BallaX; pacyeT Nepe/iay 3y6YaThiX, 9epBAHEI, PCMEHHBIX, HEAHBIX U IP.; OTIpEHiENieHue
JINZMETPOB BAJIOR TIO YCTAM; PACHET CC ii ¢ HaTATOM,
LMOHOYHBIX, NMUMHERBIX; FOAGOP TIOCAlOK; COCTABICHHE PACYCTHBIX CXCM BaloB,
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OnipelleNieH¥ie PEaKUIi ONOp, PacueT OJHOro Haubonee HATPYXEHHOIO Bala Ha

COTpOT y ; pacueT B ; TEIIOBO pacIeT YepBTd-
HOI'G PeflyKTOpa; PacyeT HArp! i (e
nepefalolx if MOMEHT; KIeeBhIX), BEIGOp cMa3od-
HOIO Ja ® ne'raneﬁ nepeaad ¥ NONINITHAKOB Ka4YeHnd,
nogBop | pacyeT MydT.

Kaxmpiii pacyeT JODKEH COHEPXATE:

—— 3020A060K C YKA3AHHMEM, KAKYIO JITAb PACCUHTHBAIOT M 110 KAKOMY KPHTEDHIO
paboTocnocobHOCTH (IPOYHOCTD, JKECTKOCTD, HIHOCOCTOHKOCTE);

— P 050 oemy © CRJI, SMI0p MOMEHTOB M BCEX PasMEpoB,
HCTIONL3YEMBIX B pacyeTe;

c €ro TepMEHecKOH ofpa~
GOTKN ¥ MeXaHHYeCKHMX CBOHCTB;

— donycxaembie 31auenus PACUCTHHIX NApaMeTPOB: HANPAXEHNH, AedopMalmii,
H3HOC3, YpEI M AD., o

— pacuem u 3aKalodenue TIO PESYIETaTaM pacyera.

Tpn opopMIEHEH pacyeTa 3aIHCHIBAIOT PacueTHYIo (GOpMYIY M AAIOT NIOACHEHVE
KaXJoro map pa ©IHHAL B TOH Xe TH,
B KaKoli oHM npuBeaeHs B popmyne. Tlepsyio cTpoKy TIOSCHEHNS HaUMHAIOT €O CJ/I0BA
«rae» Gea IBOSTOUMS TIOC/Ie HeTO, HalpuMep:

«Hanpsmxerme n3rnba o, (MI1a) Bermcnsior 1o dopmyae [12, c. 169]

op2= Kpefi¥e/(bam),

e Kp — kooddumwent Harpysxu, Ky=1,78; F,— oxpyxmas cuna, F= 14750 H;
Y, — xoadburmenT dopMbl 3y6a M KOHICHTpAUWY Hanpaxerud, Yp= 3,6, b —
IMpUHA BeHLa Xorieca, by, = 90 MM; m — MOIyI®, M= 5 MM.»

Kaoicdoe obosraueriie RoRCRAION 6 3anucke odut pas.

3areM B pacyeTHYIO opMyiy BTOM Xe NOPAJKS,
B KOTOPOM CHM B ! o T OKOI i pesy T

TOMHBIC H
op = 1,78-14750-3,6/(90-5) = 210 MIla.

TlonmygeHHble PACcYSTOM pasMeph! fieTaleii cllelyeT OKPYIIATE, FA¢ IT0 BOIMOXHO,
HEIX i, B Tabn. 24.1.
PacueTHEIE CXEMEI, SITIOPbl MOMEHTOB, 3CKU3ht HO) p G B
BCei PrcyHox 1, PucyHok 2 11 7. 1. CCBUIKY Ha PUCYHRH

B TeKCTe AT 1o TUITY: «Kax clefiyeT M3 pHCYHKA 2...»; CCEUIKU Ha peHee YIOMAHYTHIC
BEMMHE — (CM. C. ...).

Ilpy GomsiuoM ofbeMe pacdeThl MOTyT GHTh ofopMiICHBI B BHIC OTACTBHOTO
poxymenTa: «Pacyer» (kon PP).

Matepuan, JonanHmolmi TeKCT NOSCHATENBHON 3ammicku (cXxeMa anropuTMa,
TeKCT TPOTpaMMEl pacdeTa HNM KOHCIDYHPOBAHUS, Pe3yNETaThl MaTeMaTHiecKOro

HAp.), b BIIPHL.

3aIABHEIMM GYKBAMM PYCCKOTO andasuTa, HaynHaa ¢ A. [Iprioxerne JODXHO BMeTh
TeMATHUEeCKHH 3aT0JIOBOK M ODLLYIO € OCTATLHOM YaCTHIO IOKYMEHTa CKBO3HYIO HyMe-
AL

CNUCOK HMCNOJNL30BaHHHX HCTOYHHKOB MPUBOIAT B KOHLI®
TIOSCHWTE TbHOM 3aNMCKH. CICOK COCTABIAIOT B angaBUTHOM TIOPAIKE MO GaMUITAIM
asropos. Ilpn paHHBX i
K03 TOB M T. i) B cKobkax ¥iC HOMEp HCTOYHHMKA
{y4e6HUK, CIPaBOYHVK), NPUBCIECHHOTO B CIIMCKe, X HOMep CTPAHUIIH, TAE 3TH NAHHEC

b 1a ¥r = 3,6 ([12], ¢. 170)>.

o
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23.4. COCTABJEHME CHIEIMOUKALIA

CocTa® ¥ CTPYKTypa cHeUndHKaUMM. CrenuduKaiya onpe-
HeNAeT COCTaB ¥ Beeil ero 'PYKTOpCKOi iokyMeHTan|H. CrielmdrKaumio
COCTABNSOT Ha Jucrax ¢opmara A4 no opmaM, mpencTaBleHHHM Ha puc. 23.8
(sarnapHbiit JMCT, OCHORHAS HANIIKCE 10 prc. 23.3) 1 prc. 23.9 (nocieIyIoNue JNCTEL,
OCHOBHas HAIIKCE 1O pHc. 23.4).

B rpathax OCHOBHOY HANIIHCH NPUBOIAT:

fl— BGes DBAHKA JIOKYMEHTA, «[puBoxn
LCMHOTO KOHBekepar;

2— ofo: : JIM 20-04.00.00.

Npasuna rpa B pasfienie 23.2.

B ) BHOCHT CC YacTH YeMOTro aTaKxke

KOHCTPYKTOPCKUE NOKYMEHTHI, OTHOCANIMECS K 3TOMY HMIZelHIO M K €ro He-
CHELHITUPYEMEIM COCTABHEBIM YACTAM

B yueSHEIX T1POEKTaX crelH(HKAINI COCTABISIOT Ha BCe M3fieie B chope W Ha
OJTHY PUTH HECKONBKO CHOPOYHEIX eAMHMLL. JInCTE TOTHEIb-
HO WITH NIOMEINAIOT B KOHIIC NOACHATEIRHOM SaIHCKU.

B obieM ciyyae COCTOHT U3

— DOKYMEHTaLWs;

— cOOpOYHBIC SNMHUIY;

— HeTanm;

— CTaHIAPTHEIC M3MeIHS;

— MaTepHankL

H:

KAKAOro pasaena B BYie 3arofioska B rpage «Haume-

66,8 70 63 10, 22

@
[Pazpad. | Benos 10A. [rer | 1vcr [roucros]
e L o Ima

8x5=40

|
v,

Puc. 238
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HOBaHWe» M NodepkuBaioT. Pasnent He Hymepytor. Hioke 3ar0I0BKa OCTABISIOT OTHY
CBOGOIHYIO CTPOKY, BILE — HE MeHee OIHol cBoBOIHOM CTPOKi,

K paspeny «Jl; TaL#s» OTHOCAT THI, CC it KoM-
TJIEKT KOHCTPYKTOPCKO# JOKYMEHTALHH KpoMe ero (s
BCEFO Wi3fenua B cBope —veprex oOLICTO BHAA M TOSCHUTENbHAA 3aTINCKa, It
¢c60pOoHOI €AMHILBI — COOPOYHHI YepTeXx).

B paznerne «C6opo L
HacTel.

K pasneny «/leTanmi» OTHOCST OpUIMHAJNHHHE HeTaNM: Balkl, Sy6dyaThe Kollcca,
HEPBSKM, BIVIKH, CTAKaHEE M JIp.

B pasnene «C HEIe 1o
W) : TIOMIEATI-

P 28 p

HIKH KAYeHNS, MAHXeThI, BUHTHI, FaiKy, ITH@TEL

B paspene «Matepuansi» NpH y4eGHOM NPOSKT OBHMHO
CMA309HLIC MaTepHathbl.

Iocie kKaXmorc pasmena OCTaBAsiOT 2—3 cBOGOIHBE CTPOKM IV BOIMOXHEIX
[DONONHMTENBHBIX SAIACeH

B Boe IAMHCH IT Ha KaXAOH CTpoke B omiH pan. Ecm B
Tpade NOKYMEHTA 3afHcaH TEKCT B HeCKOABKO CTPOK, TO B TIOCHEAYIONMX Tpadax
sanMcH HAYMHAKT Ha YPOBHE TIepBoit CTPOKIL.

3anoiHeHMe rpad cnmeundpukanum.

1. B rpade «@opmar> opmaTsI TOB, 060: KOTOPBIX
B rpade «0bc TOB, B «Cran-
JHApTHbIE HallelmA» N «Matepuans, Tpady He 3anoTHAIT. .

Jns netanedi, Ha KOTOpble He P BY.

2. B rpade «30Ha» YK obo: 30HH, B )poli HAXOMUTCA HOMEP
NO3ULIM 3aTTUCHIBAREMOM COCTABHOM YaCTH (TIpy pasbuBKe 10N YepTeXa Ha 30HH o
FOCT 2.104—68).

Tpage: «@opmans u «30ra» @ yuebnbix NPOEKIMAX MONCHO HE 3ANOIHAMD.

3. Brpage «Jloa. HacTel,
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M 20-04.00.00 BO_| Heprex obuero Buia
M 20-04.00.00 03 2ancka
CGopouutsie_goutnlel
1] AM 20-041000 | Ban nonsagron 7
2] [p 20042000 | Mypra xomCunmposanrias | 1
3] BM 20-04.30.00 Pama 1
4| LM 20-04.24000 | Penyxtop wepemamaii 7
Lerans
6| M 20-04.00.17 Moanznka 2
TEHgapTEE
9 Lbwrarens 1081 7
ANP 1002 TY 1662556464
10 Mydra 40-1-281-25-1v2 | 1
TOCT 20654-62
71| BorT Mi6-69:100.58 &
TOCT 779670
12] Taiia M16-6H.5 B
] TOCT 597570
BNE Wailta 16657 TOCT 640270 | &
] M 20-04.0000
.M": 5":::;" Lara)
fIpuso; e
[z 1 weriors Konses Ko forar e
Y, 1 Tpynna PK5-61
Pre. 23.10
'HA MOJKaX-BEIHOCKaX Yep! WH3eNHs )CTH 3aMMUCH 3THX
ygacTell B ClIelpUKALINN.
JlomyckacTcsi pesepBUpOEaTh HOMEPa IOZMLNH, KOTOpbie TPOCTABIAIOT B
ctpok. H pazgen «fk
T 25, a i1 pasmen «C:
HaWiHaioT C HOMepa 29, TaKUM o0p: TPU HOMEpa MOyl

A5 BOSMOXHEIX M3MEHEHHI.
Jlna pasgena «/lokyMeHTaumA» Tpadhy He 3aNONHAIOT.
4. B rpady «ObosHavesue» 3aMMCHIBAIOT:
8 pazdese «Je —c X HOKyMEHTOB (B
Beero B cBope — obo: P! oblyero BuAa B
obo3HaycHNe NOSCHUTENLHON 3aICKH; B credbmkaimy c6opoTHOM equHuLIb —
cbopoyHoro );
«C6ie 0!

€ 0P u </ —_ OCHOBHBIX KOHCT-
PYKTOPCKHX JIOKYMEHTOB (CreLmuxalmii cOOpoYHEIX €IMHUIL ¥ YepTexell peTanecit
COOTBETCTREHHO);

@ pasd «Cr Je u <M rpady «Ofc He
2aMONHAIOT.

5. B rpade «HanMeBOBaHMe» YKA3HBAIOT:

© pasdese — TOIBLKO Ta (| B
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[IM 20-0440.00 C6__| Coapousil weprex
Cgopounble eamue!
1| M 200441.00 Koneco depansioe 1
2| 20044200 1
3| BM 20-0443.00 Orayumia 1
Letann
4| AM 2004200011 | Kopnyc 7
5| M 2004400012 Kpbnuxa wopryca 7
6| M 20:044000.13 Bart 1
7| M 20-0430.00.14 eponn 7
8] g 20-04400015 Bryma 7
9| oM 20-0440.00.16 Kool B
| | [10] oM 2004400047 o v 1voka 7
71| OM 20-04.4000.18 KptLiva ropusaraec 7
12| M 20-0440.00.19 Kpouixa nopusmana 2
13| AM 20-044000.20 Tpornagka peryrmposo-an | 6 [Haus won
|4] oM 20-04.00.0021 TIDOKI/I@ PEryIvpoRc-sen | 5 on,
|E= T T
Ve
= Foros 104
TiA) Penyxrop
H, T o "
V> T

Puc. 23.11.(1)

cneimdnkainm Beero M3emia B cGope: «Yeprex ofluero suua» U «[logcHuTe bHas

3aIMCKar; B CreIdyKalliM COCTaBHOR 4acTn )POHON
«CGOpOIHBIH HEPTEX»);

@ pasde «Chop u I — KOH-
CTPYKTOPCKHUX IOKYMEHTOB cBopodHOH H Hepr neTany
— Ha SaTMCHIBACMBIC B SFH PA3NeNhl MaJlelHs.

Haupumep, B pasnene «CBopodHbie b «CreHn

«Penykrop qep: ii», «PamMa» (ecnu pama cGopHad,

HanpuMep, cBapHad), a B pasene «CH0opodHEle eIMHIIED M3fenus «PeayKTop Yep-
BAYHLHD 3amuchBalor: «Kopriye», «Kphiuika Koprycar (eci KOpIyc M KpHIIKA
crapHHe), «Koreco qepBaaHoe» (€C/IH KONECO COCTONT M3 HECKOIBKHX AeTANeH: LIEHTpa
¥ HalpeccOBAHHOTO Ha Hero 3yGHaToro BeHLa).

3anuce T B BC 0BO3E CcBOPOTHBIX ©/TFHMI
(onz 2 m 3 mo prc. 23.1);

& pasdene «Ch 3] — U o B
€OOT coc Ha 31 B nped Kaxcdoti cman-
Qapmos(r p C TH) THIO Fpynaam
w3jenuil, OOLEAMHEHHEX IO (YHKIHOHANLHOMY HasHaycHWIo (HampuMep,

H, K & nped Kaxncdoi epynnvi — B_ai1GapBATHOM
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2l H . | ripme-
HE R ! & |uanme
21| fM 20-04.4027 Craxan T
CraHpaptibie aeive
Tloguamusc:
Pormoen i romreckit
(| 129} 7207A TOCT 2736687 | 2
Nz Ponmose i KoHHHECKHI z
7211A TOCT 2736567
[ 7] LWiapyoss i paananbHeik 1
207 TOCT 633875
Kpenoxpisio wanenns.
T 7! BonT M§-602558 4
TOCT 779670
Bl Banr M12-69:60.58 4
| TOCT 779670
[T %8 Warara 1407609 100876279 1
1 Teel Marowera 1507703 [OCT8752:79] 1
Tea 16-1170 TOGT2560.78_| 1
L
—
Marepuans!
Macno Y--C-220 257
TY 38 10141378
=
LM 20-04.40.00 l—,—
Prc. 23.11.11)
o Vi)
)BAHMH ~— B NOpAIKe BO3PAC-
TaHH4 0603HAYeHHI a & nped ) 0 —B
TIOPAOKS HIH H3aeaas.

Hanpumep, JUIs TPYITIH K

«Borr M12—6e x 60.58 TOCT 7796—70

Borr M16--6g x 60.58 TOCT 7796—70

Boxr M10—6g x 50.46 TOCT 7798—70

Bunr M12—6g x 40.68 TOCT 11738—84

Faiika M12—6H.5 TOCT 5915—70

1lrumka M16—6g x 100.58 TOCT 22032—76»;

@ pasdene «Me —obo! ¥ B CTAHIAp-
TaX MR T KX H
«Macno I—F—C—-220 TY 38 101413—78».
6. Brpade «Kon» dini: | wacreit (c6OpOYHBIX eMHAL
M fieTaneit) KOMMIeCTRO HX Ha OfIHO M3HeNHe:
& pazdese <M ofliee Koz )B HA OIHO
c IAHULL P «1,5 1.9;
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@ pasdene <t rpady He

Ecm i perymipoBanua YacTH @ TIPOKJTATKA)

nonbuparor, To B rpade «Koil.» yKassBaloT HanGolnee BepOSTHOE NPH YCTAHOBKE MX
0, a B rpade «I1p «Haub. xoir».

7. B rpade «Ip T AOMNC s

Ba (N0 YCMOTPEHHIO KOHCTPYKTOpa).
oo Ha Bce

¥ opr
Ha puc. 23.10 u 23.11, a, 6 gaun
Mafenue B cOope M Ha OIHY M3 ero c60poYHHX eMHHLI COOTBETCTBEHHO.

23.5. OPOPMAEHHUE CEOPOYHOTO YEPTEXA

CGopouHEli YepTeX pedyKTopa, Kopobku nepejad yueBHOTO IpOeKTa HONKEH
COIEPXKaTh M306paxeHus BeeX AeTanel, B 3TH b,

CEYECHUA, BhIHOCHBIE 3/IeMEHTEI AOJDKHDI IABaTh MONTHOE NIPSACTaRICH)E € KOHCTPYKLIMH
Kax[IoH AeTamm.

Jleami Tvma Ten BpallleHHs (Bajibi, KOXeca, CTAKAHEI, BIVIKY M Jp.) NOJHOCTEIO
BHIABAAET ONHA Npoekuws. JIs BBIABNEHUS KOHCTPYKIMM 60lee CAOKHBIX AeTaneil
TpeGyeTcs HECKONBKO TIPOCKLHIL, PaspeaoB ¥ cedeHV. B YacTHOCTH, YT0BH MoKasaTh
KOHCTPYKUWMIO KOPTIyca MM KPHIUTKH KODITyca Ha "epTexke pelyKTopa, NOKASHIBAIOT:
OCHOBHOM BHI — Pa3BepTKY TIO OCAM BaliOB, BHELIHKE BH/IHI CIIEPeIH, CBEPXY M CBOKY,
a TaKxke Pl CeyeHuH.

Hspectro, 9To npH B3o6paXxeHMH M3Nennil B MacuiTabe yMeHBIUCHHA pasMepsl
HeTaleit M WX COOTHOWICHWS KOHCTPYKTOP BOCTDMHHMAST B MCKAXCHHOM BHIE.
Tozromy yio npopaboTky H YepTeX PeayKTopa — ero LIABHETH
B ~—~ BHIIOTHAIOT B MaciiTate 1:1.

Han6oee npocThic BHEIMHNE BUAB JOMYCTHMO M306paXaTh B Maciurabe yMeHb-
wewHs (1:2). Ceverns B 3ANEMEHTH, OT K 3THM BRJAM, BBIIOA-
HmoT B Maciirrabe 1:1 wim B MaciraGe ypenmyerma (2:1, 4:1).

Ilpu BLIMOTHERYM KYPCOBOTO NMPOSKTA CTYACHT NOLKCH OTYETIHBO NPE/ICTABIATE

cee He TONBKO KOHCTPYKITIO 1 meTaneii, HOM
KOHCTPYKTHBHHIX 3/ICMCHTOB.

Ha c6Gopo'mHbIx 9epTeskax paGoyero NpoeKTa ECKI YBAHO
psan oeranei D Ip , OeTaty
Pe3L6OBBIX CC 1. Byuebnbox marue o B cBssu
CITUMIKC H ‘B paspese M BbINepuBBaloT HX IO TIDABMIaM,
TNpMBEAEHHBIM B paspene 7.12.

Tpn Pe3LGOBBIX CleflyeT TOKA3hiBaTh

3a30pH MeXay cTepxHeM GonTa (BHHTa, LWILWIEKM) ¥ OTBEPCTHEM JIETATH, 3aIachl
pe3nbbl M 3anackl IyGHHL cBepleHus (puc. 23.12).

Ha IeTaeii cueayer KAHABKH JUIAl BHXOI2 MHCTPYMCHTA
(aneMeHTE 4, b, ¢ B d Ha puc. 23.13), a TakXe cef HHCTPYMEHTA Ha BRIXOIE TIpH
¢pescpoBaHiu 3y0bes M NA30B (AeMEHTS! 1 e Ha puc. 23,13).

B nipaBoM HIDKHEM YTy cBopouHoro yep o {puc.
23.2), B rpadax KoTopol YKa3hIBaloT:

— cBopoYHOi a TaxoKe JBAHNE OOKYMEHTA,
Hanpumep: «PelyKTop BonHoBoj. COOpOHEL YepTex»;

2 — ofic c6opouHOro ) JIM 16-03.10.00 CE;

3 — rpady He 3arI0MHAIOT.

Tipasuna of rpady B pa3fiene 23.2.

Ha cBopouHoM 4epTeXe PemyxTopa, Kop T
paunble (puc. 23.14)
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Prc. 2312 Prc. 2313

— rabapuTtHbe pasMepst mvia L, uipuHa B, Beicota H;
— PpasMephi MPHCOEHATENLHBIX TIOBEPXHOCTEN: BEICTYTIAIONIHX KOHIIOB BalOB M

OTIOPHLIX TIC K OTHOCAT: AHaMeT-
po dy, &) v poaan B, &; mameTphl My M M, pestt BECTYNIAIOLIMX KOHIOE BATOB,
pa3Mepe! Cedenuil  x A LITIOHOK Ha HUX WIH 0603 UUTHUCE; P Kn

&, OT TOPIIOR YIOPHBIX 3a1UIEHKOB (0T Havala KOHYCHOH TIOBEPXHOCTH KOHMYECKHX
KOHLIOB BAOB) 10 ocelt OTBepcTHil I KPEIUICHAA DelyKTopa K IUMTE WIH pame;

AuaMeTpsl d; 1 koopmanath Cy, Gy ut C; 9THX o1BepCtHif; pasMepsl By, B u B, 6azoBrix
« TUIC 174 i, o1 oceii Banop 110 6a30B0¥ ONOPHOH TVICCKOCTH;

~— OCHOBHEIE pac9eTHBIE TIap, Pl NepeaaY: a,, 3y6ua-
THIX, Hep! Tiepenas; e IMaMeTpHl KOHHYECKHX KOJlec; Wica 3y6heR

21, & ¥ MOAYAIb #77; YIOJl HAKJIOHA 3y0beB; LIHPHHY 3yGUaToro BeHLa Koneca;

~— CONPSDKHHBIE PAIMEPBL: AUAMETPE! M TIOCATKH HA BaJlaX 3y0UATHIX 1 4CPBSITHBIX
KOJeC, IIKMBOB, HONyMy(T, TIOMIITHIKOR, CTAKAHOB, BTY/IOK, HCHTDHDYIONIIX FIOBEp-
XHOCTCH Kphuiiek 8; Of i n
TIOCAIKH Pe3bGOBLIX COSMMHENHI; KOOPIMHATHI OTBePCTHI B KOpPHYce M KpBILKe TOX
KpeTexHble 6oIThl X Ap.;

-— pa3MepEl, BXOAALIMEe B COCTaB pAsMepHbIX itemeii. Ha pme. 23.15—23.17

cxeM ieneit, OCEBEIE 3030DbI

2) By 11 By MeXAy TOpLaMI HapyAHDBIX KOJCL TIOLMITHIKA M RPHILIKY KOMIUIEKTa
Bajla LWIMHIPHUYECKOit 1IecTepHA M Koneca (puc. 23.15);

6) H- B xoMiUieKTe BaNa 9epBIHHOTO Koneca (puc. 23.16, g);

B) Iz v Iy B KOMIUIERTe Bala-4cpBaka (puc. 23.16, 6, 6);

1) E; B KOMIUIeKTe Baja KOHAYecKoro Koneca (puc. 23.17, a);

aHa puc. 23.16, 23.17 Wenel, ¢

a) T BepIMHEI JeMTeNBHOTO KOHYCA KOHHYecKoro 3yGuartoro kojzeca © ocH
BpailicHHd Bana-liiecTeph (puc. 23.17, a);

6) S BepUIMHE ASTHTEHOTO KOHYCa KO PHH € OCH
Kozeca (puc. 23.17, 6, 6);

B) F5 cpemHel TIOCKOCTH 3yGYaToro BeHHA Yep! KOJIECa C OCH Yep!
(puc. 23.16, a@).

Ha m3c V3I0B BMECTO it 5y, B, ..., Hy, H, ...
W [ip., NpUBeJeHHEX Ha puc. 23.15—23.17, crapar YHCHE.

ucxopHbx pasmepos (B, Hy, Fr) Ha 4eprexax He AAIOT W BMECTO HYIX PasMepHEIC YHCHA
HE TPOCTABIAIT,

-~~~ CBOGOIHEIE PasvMEPH 3a1al0T C YIETOM HH u
KORTpOns;
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Puc. 23.15

— TeXHHYECKYIO XapakTepHCTHKY HIenA, HallpHMep, PeAYKTOpa:

«1 Bpanaioupit MOMEKT Ha TRXOXOAROM Bary, Hem

2 Y4CT0TA BPANICHHA THXOXONHORO Bana, bt !

3 Obiiiee TEpEIATOTHOR YHTO

4 CrerieHs TOMHOCTH MAFOTOBNEHEA TIepeNatH (3yGYaTON, Jep-
sAYAal, BUTHOROH | AIp.)

5 KosdpHumeRT noessoro aekcTaus

— P X PEAYKTOPY:
1 HWTHX BeTanelt, B MacHgHON BakRe, KPACHTh Macmac-
ToliKoi KpacHOH SMATbI0.
2 HapyxHue TOBEPXHOCTH KOpIIyca KPAGHTS cepoli smarkio [1®-115 FOCT 6465—76.
33a30p A JeT. 103 ...
4 IToCKCTH PaTheMa TIOKPHTE VT-34 TOCT 2428 1p:
cBope.
5 PaIHanbHad KOHCOTbHAS HATPY3KA Ha BATY He Gonee:
BXOJIHOM . H,
BHXOTHOM H

KpoMe Toro, Ha c6opodHOM HepTexe (peAyKTopa, KOPOOKH Mepenad) NoxashBaloT
HoMepa NO3MIUK cOOPOYHEIX eIyMHMN, ¥ jetanei. Homepa mosuumii npusosar Ha
FIONKaX, PAcTiONOXCHHbIX NaPAIIeTbHC OCHOBHOH BaJIUCH YepTeXa BHEe KOHTYpa
msobpaxers. VIX rpyIImipyior B CTPOYKY MM KOIOHKY IO BOIMOXHOCTH Ha OfHOH
TOPH3OHTAIM HIH BEPTHKATH.

Homepa nosuyusi Hakocam na wepmesice odun pas.

JHonyctimo fienats OGHIYI0 HHHMIO: c
HOMEpOB TIO3UMIMH JUIA TPYTITIE K OJHOMY ¥ TOMY
XKe MecTy KperuieHns {puc. 23.12).

1lIpudr HoMepos mosuLmil HAo)XeH GBITh Ha ONMH-TBA pasmepa Gosblie, YoM
wpudT, PUHATHI 415 PasMepHBIX YHces Ha TOM Xe HepTexe.
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Puc. 23.17

Howvicpamir nosswit or { 10 9 06o3HayanT cOGOpOUHbIE CIMHMILE, BXOAJIHE B
€OCTAB PCAVKTIOpa, KOpoDKy Ficpenad (YepBatHOe Koleco B cBope, KOPNYC CBApHOM,
MacaoyK#sate T cBOpHBI 1 Ap.).

Homepuun sio3uuiil or 11 no 99 0603HaYAK0T AETaTn W CTAHZAPTHBIEC V3EIHA.

23.6. OPOPMJIEHME YEPTEXA OBLIErO BHJA

Jns nomwon uxgopMalMi O BeeM B Leom (i p KOH-
Beficpa), ero IKCILIYATAUMOHHON XAPaKTCPHCTHKE, OCHOBHBIX PasMEpax, BIalMHOH
CBA3M OTHE/TBHBIX COOPOUHBIX e AMHHLL M ACTATCH, O YIPHCOSHHHHTENBHBIX TIOBEPXHOCTAX
¥ WX pa3Mepax COCTABIAOT YepTeX oblero BUaa.

Yeprex obluero BHZ Bhi B M abe y (1:2,5; 1:4; 1:5) BTpex
TIPOEKLMAX.

Yeprex NOMKCH NETKO BOCHPHHMMaThCA. Ero He Hazno 3arpoMoXmaTh MelKUMH
FETATSIMM M BIHSMEHTAMH Y3NIOB — cGOpodHbIe u getami W306pa T Ha
Heprexe yrpoilehHo. BRHTE 1 raliku nc OCEBBLIMH KpOMe Tex,

KOTOPBIMHM OTACTBHLIC Y3/ul KpelsT K IMTe (paMe), a niuty — X TOIY, TIOTONKY,
1eX0oRoi KONoHHe M ap. Tak kak obbiyHo Bee GOITH At KPEIUEHNs IUTHTHI (paMbl) K
TIONy LiEXa OJHHAKOBbIE, BEMEPYNBAIOT TONEKO OMMH GONT, 4 NOJOXeHHEe OCTATHHBIX
TIOKA3LIBAXOT OCEBBIMH JIMHMAMH. Tak Xc M306paxaioT M 60ATHL IS KpellleHns
CcEOPOYHLIX eMMHUI K IUTC (paMe) ApUBoza.
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B nipaBoM HUXHEM YIIy depreka ofIlero BWla TIOMENIAIOT OCHOBHYIO HAIIIHCH
{puc. 23.2), B rpaax KoTOpoii YKa3biBaloT:

1 — HauMeHOBaHMe BCEro M3feus B cbope, a Takke HAHMEHOBAHNE JIOKYMEHTa,
nanpuMep: «[IpuBoa enToHOrO KoHBeiepa. Yeprex obiero Bumar;

2 — ofiosHayeHKe YepTexa obmero Buia, Hanprmep: JIM 16-03.00.00BO;

3 —rpady He 3aNOIHAIOT.

INpasria 3: o rpad B paszene 23.2.

Yeprex ob1ero BUAa M3AEANA JOIDKEH COREPXaTh:

— n3obpaxeHne H3NEIUST;

— TONHOe WK HacTH4HOe H306paXeHWe yCTpOWCTB3, K KOTOPOMY KpensT
wzjlenue;

— rabapuTHBIE pa3Mephl: JUIMHY, IHMPHHY ¥ BHICOTY;

— TIPHCOSAMHUTENbLHBIC ¥ MOHTAXHBIE PasMepbi (Pa3Mephl ONOPHBIX TIOBEPXHOC-
Teli, IMaMeTPHl M KOOPIMHATH KDENEXHBIX OTBEPCTHH, 3a30phl MeXIy TOpLAMH
neTanei, paccTosIHIe MeXAY OCSMH CHOPOUHBIX eAMHHUH M Ap.);

— Kue Tpef B KOTOPEIX OCHOBHBIE NaHHH€, BEITION-
HEHYe KOTOPBIX 0BeCrieNBaeT IOCTYIKeHNE NMOKa3aTeNel Ka9ecTEa M3Le) s B YCTIOBHSX
3KCIUTyaTaln (Tpe6OBaHMA K TOYHOCTH MOHTaXa, JONYCKACMEIM HaTpysKam),

— TeXHMYECKYI0 XApAaKTepHCTHKY, B KOTOpOli MPUBONAT OCHOBHE IOKA3ATeNH
H3NCANA B COOTBETCTBHH € YCTAHOBIEHHBIM TCXHUYECKUM 3aaHNEM.

st LerHOro KOHBek B COCT4B KOTOPOTO BXOJAT SMEKT-
PORBUTATENb M PEIYKTOP, COCIMHSIONIAA KOHIE MX BaJoB ynpyrad Mydra, a TaKke
TIPHBOHOH EaJI C TATOBBIM 3BE3I0UKAMH, BPALIAICHIMI MOMEHT HA KOTOPKIH NIEPEIAIT
© BHIXOHOrO BaJa PEIYKTOpa C MOMOLLIBI0 LeTTHOH TiepeaaTu:

Texsareckne Tpebonanns
1 CwMelieHus BANOB SIEXTPONBHTATENS H PEIEYKTOpa He Gones:

Baiy

POIYKTOpa Ho GOee. . . - ... .- - ot 8 H.

TexHHqeckas XapaXTePHCTHKA
1 OKpyxHas cria Ha TATOBHIX apeafoukax, H. .. .
2 CKopocTS JIBIDKEHMs TATOBOM Leld, 1/c.
3 O6nee NepelaTuHOE YHCIO NPUBOJA.
4 MonmHocTs SNeKTpanBHraTent, KBT. »
5 YacToTa BPAIIEHMS BaNla SMEeKTPOIBHIATENI, MIH

HoMepamu noavituii o1 7 10 9Ha IoTKaX THHHH-BHHOCOK 0603HaYaloT COOPOUHEIS
©MHHIbI, BXOAAIIME B COCTAB BCETO M3NE/Ms B LETOM (L1 YIPHBOfa: PENYKTOp,
TIPUBOMHON BaJl, paMa cBapHas, MydTa HECTAHIapTHAS).

HoMepamu niosuumit or 11 o 99 ofosHaqaloT fetamy (IWIMT2) M CTAHAPTHEIS
W3NS (ANEKTPOIBMTATE b, PeMeHb, MydTa CTaHIapTHAA, BUHTSY). Ha prc. 23.18. fan
npumep odopMIeHHA Yep’ TETTHOTO K(¢ i
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Ta6nuna 249 TexHnieckne AaHELE nummeﬁqepnml’
(AHI/ACEHXPOHHAR SACTOTA BPAMCHAS, MUH |)

Momiocts P, KBT CHitporiag 9actots, s
3000 1500 1000 750
037 = — TEAG/915 -
055 = TIA4/1357 71B6/915 -
075 T1A2/2820 71B4/1350 80A6/920 SOLAB/E9S
L1 71B2/2805 80A4/1395 80B6/920 90LB8/695
L5 80A2/2850 80B4/1395 90L6/925 100L8/702
2,2 80B2/2850 90L4/1395 100L6/945 11ZMAB/709
3 901.2/2850 10084/1410 112MA6/950 112MB8/709
4 10052/2850 100L4/1410 112MB6/950 13288/716
55 100L2/2850 [12M4/1432 13256/960 132M8/712
75 112M2/2895 13254/1440 132M6/960 1
11 132M2/2910 132M4/1447 16056/970° 160M8/727°
15 16082/2910" 16054/1455% 160M6/970° 180M8/731
18,5 160M2/2910" 160M4/14557 180M6/9: =
2 18052/2019" 18084/1462 = =
30 180M2/2925 180Mé4/1470" = =

1,0 Fis/ T=2,
SHAKAMI T/ T= 2,7, —Teeaf T=2.9; T/ T= 2.8, *— T/ T= 2.5, *— Turf T=2,6.
Z. Ilpumep obosmaveHms aprratens «/feuzament

Tabnuga 2410

AHPIOOL2 TY 16—525.364—54s

i
S\

22

{3 FOCT 8338—75)

Jlerkas ceprst Cpemyan ce;
0602 Panceps, v Tyonomsese [0Gosa| Paswepin. 14 Tpysonomes-
Ta- wocm, KH | merime socrs
| I I I R e | (7 a [ p | 8| r|clec
204 [ 20 [ 47 [ 16 115 {12762 [304 | 20 | 52 | 15 [ 2 |159 | 78
205 [ 25 [ 52 | 15 | 1,5 | 140|695 | 305 [ 25 | € | 17 | 2 |225 | 114
206 | 30 [ 62 | 16 | 1,5 | 19,5 | 100 [ 306 [ 30 | 72 | 19 | 2 | 281 | 146
207 | 3s | 72 | 17 | 2 j255 137|307 [ 35 | 80 | 2 | 25 |332|180
208 [ 40 |80 | 18 | 2z !320(178 | 308 90 | 23 |25 |41,0 224
209 { 45 | 85 | 19 | 2 1332186309 [ 45 | 100 | 25 | 25 |57 | 300
210} 50 [ 90 | 20 | 2 |351 (198|310 [ 50 | 110 | 27 | 3 !|é618 360
211 { 55 [ 100 | 21 | 25 {436 1250|311 [ 55 | 120 [ 29 | 3 | 785 |4LS
212§ 6 | no | 22 |25 520310312 130 [ 31§35 | 8,9 | 480
213 | 65 (120 | 23 [ 25 | 560340313 [ 65 | 140 | 33 | 35 | 923 | 560
214 | 70 (125 | 24 | 25 [ 61,8 |375 314 [ 70 | 150 | 35 | 35 |1040( 63,0
215 | 75 [ 130 | 25 {25 {663 |40 | ;5 [ 75 | 160 | 37 | 35 |1120] 725
216 | 80 [ 140 | 26 | 3 [702 450|316 | 80 | 170 | 39 | 3,5 [1240] 80,0

Hpmiop 29: 209 TOCT 8338—75%
Y

14 KoucTpyposauite Y3108 1 AeTark scuma






Hipodonacenue mati, 2412

O6oa- Pawiepat, bt Tpyoonomes- ‘Pacierusts napaeTp
a- ‘socts, XH
IS d D B r [+ C e F/Ese ¥, /F>e 13
X ¥ X ¥
1207 | 35 | 72 | 17 | 2 | 160 | 695 ) 023 2,74 424 | 287
1208 | 40 | s0 | 18 | 2 | 193 | 88 | 02 2,87 444 | 301
1209 | 45 | 85 | 19 | 2 | 220 100 |02t 1 | 297 |95 ) a6 |21
1210 s0 | 90 | 20 | 2 |229 | 1m0 |02 313 485 | 3.8
1211 | ss o0 | 2 | 25 | 270 | 137 | 02 32 50 |33
w2l e | mo | 22 | 25 | 300 | 160 | 019 34 521 | 3,57
1213 | 65 | 120 | 23 | 25 |30 | 173 | 017 37 573 | 3,88
el 70 | 125 | 24 | 25 | 345 | 190 | 018 35 543 | 368
1215 | 75 | 10 | 25 [ 25 | 390 | 21,6 | 018 36 557 | 377
6| 8 | 140 | 26 | 30 | 400 | 236 | 016 39 610 | 413
Cpednan cepus
woa | 20 | s2 | 15 | 2 | 125 44 | 029 217 335 | 227
1305 | 25 | 62 | 17 | 2 | 180 67 | 028 2,26 349 | 236
w06 | 30 | 72 | 19| 2 [2;2] &5 [026 2,46 3,80 | 2,58
o7 | 35 | go | 21 | 25 | 250 | 106 | 025 2,57 398 | 2,69
pos | 40 | 9o | 23 | 25 | 20| 129 | 023 261 405 | 274
o9 | 45 | w0 ] 25 | 25 {380 170} 0325 1 | g5 | 065 | 393 | 266
Bo| so | o | 27 | 3 |45 S5|02 268 4,14 | 2,80
piloss | 120 29 | 3 1510 [ 240 | 023 2,70 417 | 282
piz| e | 1o | ;| 35 | 572|280 023 2,80 433 | 293
i3] 6s | 140 ] 33 | 35 | 620 | 31,002 279 4 | 292
pia| 70 | 150 | 35 | 35 | 750 | 375 | 022 28 435 | 2,95
15| 75 | 160 | 37 | 35 | 800 | 405 | 022 2,84 439 | 297
pi6 | s0 | 10 | 39 | 35 | 880 [ 450 ] 022 [ 292 252 4,52 | 3,06
Tpudep 1210: 1210 TOCT 2842850
PONHKINR

p: 3
(w3 TOCT 8328—75}

I Paimeps, b4 I‘py:onoxunwn.
| T | ) (T -
Hezxan cepus

2204 | 32204 427.04] 20 l 47 14 l 1,5 l 1 l 1,0 114,1 ] 135
2205 | 32205 | 42005 | 25 2 15 15 1 11 | 168 | 88

419

e



O6ornaTenys. PasmepH, M lbymm{m
xI
d D B r n Fad jo4 C
2206 32206 | 42206 30 62 16 L5 1 Lo 224 120
2207 32207 | 42207 35 7 17 2 1 1,1 319 176
2208 | 32208 | 42208 40 80 it 2 2 1,3 41,8 240
2209 32209 | 42209 45 85 19 2 2 1,2 44,0 255
2210 32210 | 42210 50 90 20 2 2 1,2 457 275
2211 32211 | 42211 55 100 21 25 2,5 1,6 56,1 340
212 | 32212 | 42212 60 110 22 2,5 2,5 14 644 43,0
213 32213 | 42213 65 120 23 2,5 25 1,3 76,5 51,0

2214 | 32214 | 42214 70 125 24 2,5 25 1,2 79,2 51,0
2215 | 32215 | 42215 75 130 25 2,5 25 1,2 91,3 68,0
2216 32216 | 42216 80 140 26 3,0 30 0,8 106,8 68.0

Cpednas cepus
2304 { 32304 | 42304 20 52 15 2 2 1,0 20,5 104
2305 | 32305 | 42305 25 62 17 2 2 1,3 28,6 150
2306 | 32306 | 42306 30 72 19 2 2 1,3 36,9 20,0
2307 | 32307 | 42307 35 80 21 25 2 1,3 446 27,0
2308 | 32308 | 42308 40 90 23 25 25 1,1 56,1 325
2309 | 32309 | 42309 45 100 25 25 2,5 1,1 72,1 41,5
2310 | 32310 | 42310 50 110 27 3 3 1,6 830 52,0
2311 | 32311 | 42311 55 120 29 3 3 1,7 102,0 67,0
2312 | 32312 | 42312 60 130 31 3,5 35 24 1230 76,5

2313 32313 | 42313 65 140 33 35 35 2,5 138,0 85,0

2314 32314 | 42314 70 150 35 3,5 35 23 151,0 | 10,0

2315 32315 | 42315 75 160 37 35 3,5 24 183,¢ | 1250

2316 | 32316 | 42316 80 170 39 3,5 3,5 23 1250 | 1900
.

Tlpunenapun, 1. ¥ — JOMYSTHMOS 0ceB0S CMeLREIONe XQTCI( k3 GPEMero nonoxeHis. 2. TIpuicp oBoaRaerms
rommmKa 2207 eHoduum 2207 TOCT 832875

Ta6numa 24.14. c POTEKANR
© oA Goprom Ha HapyRHoM Koasiie (w3 TOCT 8328—75)

Oboama- | [ XH.
wemne [ g ¢ | o
12204 20 14,7 735
12205 25 168 88
12206 30 24 120
12207 35 319 17,6
12208 40 418 240




Hpodonawcerie matia, 24.14

O6o3Ha~ B, MM I xH
erme a ) 3 v A E ] G,
12209 45 85 19 2 2 12 44,0 255
12210 50 90 20 2 2 12 45,7 215
12211 55 100 2 25 2 1,6 56,1 340
12212 60 110 ) 25 25 14 64,4 43,0
12213 65 120 2 25 25 13 76,5 51,0
12214 70 125 24 25 2,5 12 79,2 51,0
12215 7 130 25 25 25 12 91,3 63,0
12216 80 140 26 30 30 08 1060 68.0

Cpedun cepun
12304 20 52 15 2 2 10 20,5 104
12305 25 62 17 2 2 13 286 150
12306 30 7 19 2 2 13 369 20,0
12307 35 80 21 25 2 13 44,6 21,0
12308 a0 90 2 25 25 1 56,1 32,5
12309 a5 100 25 25 25 11 72,1 a5
12310 50 e 27 3 3 16 88,0 52,0
12311 55 120 2 3 3 17 1020 610
12312 60 130 31 35 35 24 1230 76,5
12313 &5 140 33 35 3,5 25 1380 850
12314 70 150 35 35 3,5 23 1510 | 1020
12315 75 160 37 35 3,5 24 1830 | 1250
12316 80 170 39 35 35 24 1300 | 1250

usenarus, 1 S —~-JIOMYCTHMOE OCEBOC CMENICHKE KONCH M3 Cpefpero mojoxesms. 2. Iprvep ofossatcist
momupmBIKa 12207 ellodaunsnuc 12207 TOCT 83286—75%

Ta6nuuna 2415 P (u3 FOCT 831—75)

AN .
NN

Pastcper,
[ 2 1 r T &
Jlezkan cepus
46204 20 47 14 1,5 0,5 15,7 8,31 14,8 7,64
46205 25 52 15 15 0,5 16,7 9,1 15,7 8,34
46206 30 62 16 1,5 05 220 12,0 219 12,0
46207 35 72 17 2 1 30,8 17,8 29,0 16,4
46208 40 80 18 2 1 389 23,2 36,8 21,3
46209 45 85 19 2 1 41,2 251 38,7 23,1
46210 0 90 20 2 1 432 2710 406 249




G6 Pavtepis, s T e
a=12° | @=26" a=iF a=26"
4 D B r, n (o4 (4% {43 G
36211 | 46211 | 55 00 | 21 25 [ 12 | s34 [ 342 | 503 | 31,5
3622 (4612 | 60 | 10 [ 22 | 25 | 12 [ 6,5 | 393 | 608 | 388
— | 4623 | 65 120 | 23 25 12 | — — | 694 | 459
36214 | — 0 | o1z | ou 25 | 12 | 802 | 548 | — —
36216 | 46216 | 80 40 | 6 30 [ 15 | 936 { 650 | 879 | 600
— laens | 75 B0 | 25 25 N2 = — | 784 | s38
36216 | 46216 | 80 140 | 26 30 | 15 | 936 | 650 | 879 | s00
Cpednss cepun
— | 46304 | 20 52 15 b 1 — | — {178 ] 9%
— {46305 | 25 6 17 2 1 — — | 269 | 146
— | 48306 | 30 7 19 2 1 — | — ) 326 | 183
— Jass07 | 35 80 21 25 | 12 = — | ez | 247
36308 | 46308 | 40 90 23 | 25 | 1,2 | s39 | 328 | s08 | 301
— | 46309 | 45 100 | 25 25 |12 | = — | 64 | 370
— |40 | 350 " [ 27 3 i = — | 78 | 440
— |4 | s5 10 | 2 3 15 = — | 828 | 516
— [4312 | e B0 | 31 3,5 2 = — | 1000 | 653
— |43 | 65 1o | 33 35 2 = — 30 | 750
— |64 | 70 15 | 35 35 2 e — | 1270 | 853
— Jaeu8 | =m0 170 | 39 35 2 — — | 1360 | 990

1 = 15° (rm 36200K6) o, {10]. 2. Tproeep oboataverms
momnymHia 36209: elfoduunnux 36209 FOCT 831-7%

Ta6nuua 24.16

o= 12..16° (ma TOCT 27365—87)

Jic .y
P

N4

Obosnaveitie Paasepst, vod Tpysonomees- | Pacverssie mapamerps
Hocs, KH
P 0 7 P 2 O 2 I P B
Teznas copus

72045 20 47 1155 | 14 12 L5 | 05 (260 1166 {035 1,7 | 09
T205A 25 52 1165 15 13 L5 ) 05 (292 )21,0 037 | 1,6 [ 09
7206A 30 62 | 17,5 | 16 14 LS | 05 [380 (2551037 1,6 | 09
T207A 35 72 | 185 | 17 15 2 08 | 484 | 325 | 037 | 16 | 09
7208A 40 80 20 18 16 2 08 | 583 [ 400 (037 | 16 09




Hpodencere mata. 2416

Obosmatcinic Pasmepas, aox Tpyoonomcm- | Pacuersiits MapaMeTpl
HocTs, KF.

P 0 [ 0 ) [ e 0 L s 7 [ 7

TF209A 45 85 21 19 16 2 0,8 | 627 ]500)040} L5 038

2004 50 [ 90 |22 20| 17 | 2 |08 |708 550 043 14 |08
1A 55 (100 [ 23 | 28 | 18 |25 |08 |842[610 040! 1,5 | 08
72124 60 [ 110 | 24 [ 22 | 19 | 25 | 08 |93 700 {040 | 1,5 | 08
7213A 65 [ 120 | 25 | 23 | 20 | 25 | 08 |1080} 780 [ 040 | 1,5 | 08
2144 70 | 125 |265| 24 | 21 [ 25 [ 08 |[1190] 890 | 043 | 1,4 | 08
7215A 75 | 130 | 27,5 | 25 | 22 | 25 | 08 [1300]1000] 045 | 1,4 | 08
7216A 80 | 140 [285| 26 | 22 | 3 | 1 |1400{140] 043 | 14 | 08
Cpenn cepus
73044 20 | 52 |w6s| 5] 3] 2 jos|[ans|20]03|20]1a

73035A 25 |62 [185| 17 } 15} 2 jog [418]280] 03 {200] 11
7306A 0 {72 |2 |1v|w6] 2 osiszs|ao]|on|s |12
7307A 35 | 80 [ 23| 21| 18 )25} 08 682|500 03|19 |12
73084 4 | 90 [255]| 23 | 20 { 25} o8 [ 809 |560]035| 1,7 | 09
73094 4 | 100 (275 25 | 22 [ 25 | 08 [1000]| 720 {035 | 1,7 | 09
73104 so o [295( 27 | 2§ 3 | 1 juzo|so|03s| 17 | o9
29 | 25 f 3 | 1 J1340|m00]035| 1,7 | 09
31 | 2
28

TIHIA 55 120 32
7312A 60 130 34 35 | 1,2 {161,0|120,0 | 0,35 | 1,7 09
T33A 65 140 | 365 | 33 35112 {18,0|150,0]| 035 | 1,7 | 09

T314A 70 150 | 38,5 | 35 30 35 11,2 (29017001 035 | 1,7 | 09
T315A. 75 160 | 40,5 | 37 3 3,5 1 1,2 [229,0]1850] 035 | 1,7 0,9
7316A 80 170 | 425 | 39 33 35 | 1,2 {2550|190,0] 035 | 1,7 0.9

Hpmaep 7206A 72064 FOCT 2736587
Ta6nuna 2417, « Gommam yrnos
o = 29° (w3 FOCT 27365—87) {ofosxasenus no puc. k 7aba. 24.16)
OboaRaverye. Pasuepsi, M. Tpysonomeem- | Pacuerante mapameron
ocs, KH.

it e [ Pl efie|Fe|e s

1027305A 25 62 17 17
1027306A 30 72 21 19
1027307A 35 80 23 21
10273084 40 90 |255| 23
10273094 45 100 | 27,5 | 25 2,5 | 0,8 | 858 | 60,0
1027310A 50 110 | 295 | 27 3 1 990 | 725 | 0,83 | 0,72 | 04

13 2 08 | 358 | 232

14

15

17

18

19
1027311A. 55 120 32 2 2 o 1 |1140] 800

22

23

25

%

2 | 08 |446 | 290
25 | 08 [ 572|390
25 | 08 [ 693|540

10273128 | 60 | 130 | 3¢ | 31 35 | 12 [1340] 965
10273138 | 65 | 140 | 365 | 33 35 | 1,2 {1540] 1120
1023144 | 70 | 150 | 385 | 35 35 | 1,2 {1760 127,0
w2msa | 75 | 160 | s05 | 37 35 | 1,2 |1940| 1430

Hpmsep 1027308A: 10273084 TOCT 27365-8%

423



Tabnuna 24.18.

 YIOPHEIM GUPTOM A HAYRHOM
womue. Paaueper Gopra, mw (us TOCT 2736587)

D h T2 KoHCTDYKTHRNOM pasHoEMmOcTH

7 73004 10273
@ 51 30 3,0 =
52 57 35 35 —
62 67 35 40 4,0
72 77 40 40 4,0
80 85 40 45 45
85 S0 40 = =
90 95 40 45 a5
100 106 45 50 50
110 116 45 50 50
120 127 45 55 55
125 132 50 £ =
130 137 50 55 55
140 147 50 60 60
150 158 50 7,0 7,0
160 168 60 70 70

Tpuwevanun. 1. H=T'~ ¢ + i 2. JTpyrue TIApaMeTPH NOMEMIGHKOB M, Ta6 24.16 M 24.17.

TaGnuna 24.19. YnopHue © ABolibe (IIJ‘;'OCT 7872—89)

8204H 38204H 20 15 40 14 26 6 1 4 224 ( 32,0
8205H 38205H 25 20 47 15 28 7 1 42 | 280 | 42,5
8206H 38206H 30 25 52 16 29 7 1 48 [ 255 | 40,0

H 35 a0 62 18 34 8 15 355 | 570







Hpodonwene mata. 24,20

Kartasxa Komuo

Emnd 4 B r s b 7 Tlonyoxacmas

‘ocosas cata,
xH
3 302 14 01 12 44 3 2
34 322 2
35 33 26
36 34 49 z
37 35 2
38 36 29
40 375 18 17 38
2 395 39
45 2,5 55 2
4% 35 a3
48 455 02 6 45
50 4 57
52 % 59
54 51 6 61
55 52 22 2 &
56 53 64
58 55 66
60 57 65 68
62 59 7
65 62 “
68 65 7 7%
70 67 28 03 25 8
7 6 8 82
7 7 86

Tlpunesawue, Tigmaep oBoauasenyos Xomna 11 Bans d'=30 e «Koiyo 50 FOCT 13947—86%

TaSnuna 24.21. Komna npysoumme YUOpHEIE NAOCKAE BHYTPEHRRE SKCHEHTPHICCKEE
(3 FOCT 13941—86) B XanasiH A5 HEX, MM
), If4:1)
<) 5 7
YUY
D1l
r
Qe
t
Daapierp Kapawxa Komup
orbepeTid d 4 B r 5 b 1 Jlomycraesan
ocepad crts, KH
40 425 12 40
42 445 42 12 4

426












Bpovorwersue matis. 24.25

Haaverpa Obige pasmepst Honomsenye I Menomerse 11
4 D 5 A D d 4 & D D,
25 52 47 25 36 315 5 42
62 548 40 322 62 47
30 62 25 56,2 30 4 363 6 a7
72 648 48 372 72 56
35 72 64,8 35 48 ] 72 56
80 707 54 45 80 65
40 80 72,7 40 57 48 80 62
90 03 80,5 60 st 90 70
a5 85 71,8 45 61 53 85 68
100 90,8 7 s6 100 80
50 90 8,8 50 67 57,5 90 7
110 3 989 80 62 110 86
55 100 908 55 7 64,5 100 8
120 1080 ) 67 120 93
60 o 1008 | 60 85 70 110 85
130 175 o5 73 130 102
65 120 105 | 65 %0 74,5 120 95
140 05 1275 100 | 765 140 e
7 125 03 nusg | 70 95 7,5 125 102
150 35 | 1370 w | &6 150 120
75 130 05 1205 | 75 100 85 130 105
160 1470 10 | s72 160 125

TaGnuua 24.26. Manxena PeiHORME ApMEpOBAIILIE JUIn BAACE (B3 FOCT 8752-—79), MM

Tun 1 Tun 2
= o
by

I 7 7
ot d [ \fipan | 2 Mpan | (Hudfipmu | Pere.d 12t 24 pag

35 2

20 37 8 12
38 44







Hospmam-| 4, L3 % b * 4 5 & 4 L £

(523

meamerp d
20 so | 3 [18z | 4 4 [ 25 ] 18 | Mizx | M6 | 9 |13

1,25
22 202
25 6 "4z [:25 ] 5 5 130 ] 23 [Mi6x15| M8 | 14 | 157
28 259
32 80 |58 [ 291 6 6 [ 35 | 28 [Mwx15| MI0 | 17 | 190
36 331 Mz | 20 | m3
30 359 10 | 8 M24x2 | Miz | 20 | ;3
45 MO | 82 | 405 | 12 | 8 | 50 | 33 | Mx2 |MI6 | 26 | 285
50 9| 12 | 8 M36x3 | Mi6 | 26 | 285
56 5,9 (14 |9 [ 55 138 | M36x3 | M0 | 32 | 350
63 10| 105 |5575 | 16 | 10 | 60 | 43 | Mazx3 M2 | 32 | 350
7 6575 18 | 11 | 7,0 | 44 | Mésx3 | M24 | 36 | 393
) 70 | 130 | 735 | 20 | 12 | 7,5 | 49 | MS6x4 | M30 | 44 | 479
90 85 2 | 14 |90 | 54 | Metxa
iy . Pasmepit b w & Pt 1 XOHIM BaoB
TaGnmma 24.28. Kowus: sa0 immmpsrseckae (a3 TOCT 12080—66), m
r
L}
¢
d I r c d I3 r (=
1 2 1 2

20,22 | 50 36 16 10 | 50,55 | 110 82 25 20

2528 | 60 a2 60,70 | 140 105

32,36 | 80 58 20 16 | 80,9 | 170 130 3,0 25

40,45 | 110 8 100,110 | 210 165

2 P . 2. Tlons nOnyeKos smaveTpa d: npu d yio

1 2
30 304 —;5, €8. 30 1o 50 MM — K6, €8, 50 My — 6.

Tabrmma 24.29. IINoHKR npsEMsTHIeCkEe (= TOCT 23360—78)

=

432



Tamerp wans, Ceverme mmosxn Qucxkay Taybama nasa P
d MITIOHKM
b hd s pamat, cTymom &, I

Cs. 1210 17 5 5 3 23 10—56
»17522 6 6 0,25—0,4 35 28 14—70
»22»30 8 7 4 33 1850
»30038 10 8 5 33 22110
238544 iz 8 s 33 28—140
» 44550 14 9 0406 55 38 36—160
5058 16 10 6 43 45180
»58565 18 1 7 44 50—200
»65275 20 12 75 49 $6—220
» 75285 22 1“ 0,608 9 54 63250
»85595 25 1 9 54 70280

7] 1. Jrmy 1 () WmoHK BEGHpalor M3 pAa. 10, 12, 14, 16, 18, 20, 22, 25, 28, 32,
36, 40, 45,750, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160, 180, 200, 220, 250, 280. 2. TIpHmep OboSHCHRS MMTIONKR ©
passepavas 5= I8 nar, hi= 11 b 1= O v <Illnowa 18~ 11 % 80 TOCT 23360—76s

Ta6numa 24.30. laiGn komensee (a3 TOCT 14734—69), me

UWaiida Tpurieo npurerenus

O6oana-~ D | H|A d | d £ b, 4 | 4 1 5 Borr | Olmgr
SeHue MaNGH
TFO19—0623 | 32 9 24—28
7019—0625} 36 10 28—32
7019—0627§ 40 10 3236
7019—0623| 45 | 5 | 12 | 6,6 | 4,5 1,0 36—40 | M6 14K7 | 18 | 12 |M6x16 [4m6x 12
70190631 | 50 16 40—45
7019—0633 | 56 16 4550
7019—0635| 63 20 50—55
70190637 | 67 20 55—60
7F019—0639| 71 [ 6 | 25 ;90 (55 L6 60—65 | M8 |5K7| 22 | 16 |M8 x20|5m6 x 16
7019—0641 | 75 25 6570
7019—0643 | 85 28 70—75

Hpusenasarn. 1. * —orr rio FOCT 7798—70. 2, * — e rio FOCT 312870,
Elpwep yenoskoro oBoasae ks KoRNiesolk malbn B =50 e, «ITlauta 7019-0631 TOCT 14734—65

433



Ta6amuua 24.31. Coenuncrna mmmessie mpamoGoanse (13 TOCT 1139—80) (cm. § 1, pac. 6.3)

Ocroitse |_ d, v
wapaseenpi [ 13 [ 21 | 23 | 26 | 28 [ 32 | 36 | 42 | 46 | 52 | 56 [ 62 [ 72 [ & | o2 [ 102
Jezxas cepus
Dwm | —| —|26]|30|32|36|40 |46i50|58]|62|62]|78]88][98]108
z {|—|—|6|6|6|8|s|als|s|[a]|s|[w]|]w]|w|w
bwa |—|—|6f6|7|6]|7|[8}o |w|o|iz|z|12/14]16
famr | —| —]os|o3|o3|o4|04[04|0a]os]os|o5]|05]|05]|05]as
Cpedung cepua
Dowy |22)25|28 |32 )30 |38f4a2|48|54f60]65/)72]82]02[r02]112
z 16/6j6|6l6|8s|8|s|8]|s|[s{slw|lw]|w]|w
bwe | 5151 6|6(7]6|7 8|9 |w0]|wfj1z|l1z|12]1]16
smw | 03[03]|03(04|0s]{04|0si04]05]|05]|05]|0s5|05[05(a5]05
Teacenan cepts
Do |23 |26 |29 f32|35|40]|45]52]56]|60]|65]|72]82f92 [102]115
z 10|10 10 |tw|10|10]|0|10}10|16|16|16|16|20|20f20
ba | 3|3 |4a]a|s]|s5|sl7]|5]|5]|6|7]|6]|7]¢2
v (o3|e3|o3]|oslealos|os]|os|osfas])os|os]|os|os|os]|as
TaGnrua 24.32. CoeamHenns MiANessie 3soasaexTbe (13 TOCT 6033—80) (em. § 1, prc. 6.4).
Moy m, Hovmsams it maamerp D, st
M |30 [ 25 [ 30 | 35 | 40 [ 45 [ 50 | 55 | 60 | 65 [ 70 [ 75 | 80 | 85 | 90 | o5 | a0
Yncno ay6s05 2
125 J14[18[22[26[30]34[ 3
20 16 |18 |21 |24 |26 | 28 | 31 [ 34 |36 38
30 17 |18 [20 {22 (24 (25 |27 [ 28 |30 |32
50 15|16 [ 18 |18
63
TaGanua 24.33. Brymu Gumeraximaeckue (83 FOCT 24832—81), mu \/(\/)
Tun B
- f
x5 CX45°
Zp00 s 20ci] : =
T a1
45
5 A CX457]
5] d
L
7] D5 3 b | c s
P
1 ]2 13
20 | 26 | 32 | 15 | 20 | 30 | 3
| 28 ¢ 34
25 |32 [ 38 05 | 04038
28 | 36 | 42 | 20 [ 30 [ 40 | 4
30 | 38 | 44




Hpodonswcene maba, 2433

R T 5 | ¢ )
DA
1 2 3
32 |40 | 46
35 | 45 | 50 | 30 [ 40 | 50
38 | 48 | s4
40 |50 | 58
42 1526 |30 4|6 |5 |08]05—10
45 | 55 | &3
48 |58 [ 66 [ 40 | 50 | 60
50 | 60 | 68
s5s [ 65 [ 73 [40 (50 | 70
60 |75 | 83 | 40 | 60 | &0
65 [ 80 88 [ 50 [ 60 | 80
70 [85 [95s [ 50 [70 [ 90|75 |10 |09—15
75 | 90 | 100
8 | 95 [ 105 | 60 | 80 | 100

d—no F7, D—ri0 16, mizveTps

oTBepCTHA ll Kopnyce —uo H7
Hprnep yexomuoro ofosuatcrms SHMeTaUIccKol BTy € FHAMETPOM OTBEpCTHA d == 20 MM, Hapy Xk
THEMETPOM D 26 3, IHaverpom Gopra D; =32 am m wmnoﬂ L 15 o -BmyAKa B 20/26 % 15 I'OCT 24832—81»

Tabnkna 2434, Bryime a cueKaeMux marepratos (s TOCT 24833—81), mu

CX48°
= ZWIICKti |

bz Y

d D b, L b < 4 D D, L L e
_pr D
1 2 3 1 2 3
20 |2526| 32 | 15 [ 20 | 25 3 40 46,50, 60 | 30 | 40 | 50
22 |27;28| 34 04 | 42 (48:52| 62 5 (07
25 130;32| 39 35 45 [S51;55| 65 | 35 | 45 | (55
28 |33:36{ 44 | 20 [ 25 | 30 48 |5558| 68 [ 35 { 50 ((70)
30 | 3538 46 4 |06 | 50 |5860 70
.32 138:40| 48 55 |63:65] 75 | 40 | (55) | (70;
35 141:45) 55 | 25 | 35 | 40 60 168;72| 84 | 50 (60} ((70) | 6
33 J44;48) S8 | 25 | 35 | 45 5 )07

A7EMETDA d BTV TlooNe SaNpeccoRkA — K10 H7, NapyXsors

maamerpa D) —- 1o 17, OMAMeTDS OTRSPOTHE B Kopmyce — 10 H7.

IIpmep YOIOEROTO GGOAATETIA BIYIKA 3 CHCKACMBIX MATEPUANOR THIIa B, © M OTREPCTHA
HAPYOGIM MHaMeTpoM D= 32 My, muametpon Sopta D =39 aev W ol £ =20 soc «Bmyaxa BZJ/JZxZOI'DCT
24533—81s
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Ta6nmia 2438, BATs YCTAHOBOIHAC € APAMBIN ILTEIICH KAZCEOB TouKoCTR A it B:

€ KOHF3ecKkEM Konuom, pic. 1 (a3 TOCT 1476—93 v MCO 7434—83);
© MHTHIIPEIECKEM KoHuoM, pHe. 2 (2 FOCT 1478—93 u KICO 7435—83) mm

Cx45° 557,

=

Cx45

n; > H <]
[
i 1 0 i
L L
Ofimue pasMeph Puc. 1 Pre. 2
d b K < 5 1 4 < 7 1
5 038 18 10 — 5= s 03 25 | 825
6 1,0 2,0 1,0 25 | 630 | 45 04 30 | 8-35
3 12 25 16 30 | 840 | 60 04 40 | 1040
10 16 3,0 16 40 |10—s0 | 75 05 45 | 12-s0
2 2,0 35 16 50 |12—50 | 90 06 60 | 16—s0

lbmwﬂ}miymml(m)mﬁnymmpws 6, 8, 10, 12, 16, 20, 25, 30, 35, 40, 45, 50.
TooeTH B, a=10

Tlprmep y ocT pessoR
MM. © TIONIEM JONTycKa 6g, yummok 1= 25 M‘u, Knam powocTy 148 «Bunm B.M10—6¢ x 25.14H FOCT Iﬂ&‘—ﬂv

TaGnmma 24.39. Boamsl ¢ MICCTHIPANHON YMEHBIRHHOH [ON0BKOR Kasces TOINOCTH B
(w3 FOCT 77%6—70), mm

4 5 b B 1 L d S| Db R 1 '3

8 |12 {131 5 (8100 | h=tmpui<25 | 16 | 22 239| 9 [20—300| h=1mpn I<30
& b=30>>1> 35
10 | 14 }153| 6 |10—200| h=!opui<c30 | 20 | 27 29,6 1 |25—300) b =Impn 1<40

b= 26 21235 h=38>>1I> 45
12 117 (187 | 7 14260 h=" npr <30 | 24 | 32 (350 13 (35—300| &= Zmpw <50
b= 30 1235 h=46>>1255

1 Bropmce P ToanAbe

(Mu)yxa'mnmx pln!mmnﬂ1012141620153035404550556065 70.75,
80 90 100, 110, 120, 130, 140, lSD 160 l70 180, 150, 200, 120 240 260 280, 300

Iprmcp
H ozieM Fiomyeks G2, Kiacca TpoiocTn 5.8, © (37
«Boam MI2—6g » 60.55.016 TOCT 7795-70

437






Ta6nuua 2442 Bawru c

TonosKol % ~n07 K3l
! wasccs ToarocTR A (8 TOCT 11738—84), mn
d D B ] 7 4 D B 1 7
6 10 6 10—60 | Jo = Inipw 1< 20 12 18 12 20— | b=ITMpuI<30
4>>1225 130 [n=36>>1235
8 13 B 12—80 | hb=Tupuis25 | 16 24 16 25— | h=1Inprl<40
b=28>>1230 160 | p=44>> 1245
10 16 10 M— it h=1npuis30 | 20 30 20 | 30— | p=1Inpul<50
100 [p=32>>1235 20 [B=52>>1255

Pasmep I B YXa3aHHED Nipee/iaX GPATH B3 P GHoe, TPHBSACAHOTO B 7a6. 24.39.

6.8
TOCT 11736—84

(3 TOCT 15521—70), nu

Tlpsnvep ycroRHOTo 060IHAYCHHS BiHTa © MHAMETPOM PessBar ¢ 10 M, © TIOREM FIONYCKa PeanOH 62, UmHOM /=
60 M4, Knacca TIPOYHOCTH
Bt MIG—Gg » 604

Tabnuua 24.43. Talika MECTATPAAHKE C YMEHBUTEHHEIM PAIMEPOM M0 KIR0T» KAACCA TouHocT B

Mpimep

6H, wracea nposocT 50
«Tativa M12—6H.5 TOCT 15521—70>

Ta6bnuna 24.44. [HIanGu npysisrue (u3 FOCT 6402—70), mm

&

o (Y .
\J

;

H S
d & 10 12 16 20 24
s 12 14 17 2 27 32
D 13,1 153 18,7 239 296 35
H 6,5 8 10 13 16 19

< peasbs d = 12 m, Anonem, pembE

Hosmmamimit d =5 | Howoummdt maserp 4 =5
pecs6i GomTa, BAHTS, pewsSut Goma, BURTS,
T
6 61 14 16 163 35
8 82 20 2 20,5 45
10 10,2 2.5 2 245 55




Hpoderwenue mats. 24.4%

HoMmgtamrst mame 4 s=b Hommamati et d 5=b
Pes6i Gora, BHkTa, peas5H GonTa, BHHTA,
s £
1z 12,2 3,0

ré\;lm:p YENOBHOTO 0f0IHa9eHHA TPYXEHHON makiGy it Gorms, BXHTa, MUK AHAMETPOM Pedbbhl 12 MM 63
cram
«Ilfaiifa 12 65T FOCT 6402—70»

Ta6Guuna 24.45. Tlepedens CTARAAPTOB HA OCHOBHBIE MATEPHAE AeTANCH

Marepmax Mapxa TOCT
[S C10, Cr2, C13, C15, Cr6 380-94
Cram, yriepouetas KalecTeHEasn 10, 15, 20, 30, 35, 45, 50 1050-88
Crans peccOpHO-TIPYXWHHas YDIepoiKeTas 1|65, 70 14959-79
NernpoBaHas 60T, 65T, 60C2, SOXDA

CTams, ACTHPOBARHAA KORCTPYKUHOHKAS 20X, 35X, 40X, 18XIT, 35XT', 20XH, 40XH, | 4543-71
12XH3A, 20X2H4A, J0XTCA, 38KIMIOA

CTalTh BHCOKONIETHPOBARHAL [20X13, 12X18H9T 5632-72
Cras MHTCHAR KORCTPYKIPOMEAT 25)1, 3071, 3511, 4071, 3511, 401, 20XMA 977-88
Yyryn CY1S, C420, CY25 1412-85
Cruiab anmoMAHAeBEH |AK 9u(AJI4), AKSM(ATIS), AK7(AJI7) 1583-93
|AKTa(ATI9), AKIZ{ATI2) (2685-75)
Bpon3a ONOBAHHAR Bp01091, Bp05I15C5, BpOsLI6C3 613-79
BpoH3a 6e3010BIRHAS BpA9K3l, BpA10XK3Mi2, BpA10XA4HIT 493-79
Jatyms TTEI23A6K3Mn2, JILI40MIG3X 17711-93
= sicast | AMC. MEC. 7338-90
H MacoBensocToRKAT
KAapToH NPOKNATOMEbIL A 9347-74
TeKGTOTHT KOHCTPYKIFOHHER 7K, TIT 578
TaGnuua 24.46. Mepeveus "
OfiosnageiHe HopMATHBHO-TeXHIT KA
KudKie CHAI0HBIE MAMEPUARs: (WaCAG)
MenyctpuanbHie:
U-N-A-22, U-T-A-32, U-T-A-46, U-T-A-68 TOCT 20799-88
H-T-C-32, B-I-C-46, H-T-C-220, B-T-C-320 TY 38 101413-78
H-T-H-68, U-T-1-100, ¥-T-1-220 TV 38 101451-78
TypGunsise: Tn-30, Tn-46 TOCT 8972-74
Tpacvmocronnye: TCI-15K, TAL-17H FOCT 23652-79
Asmamronume; MC-20, MC-20C TOCT 21743-76
Uwmumaposoe 38, HwtnHapopoe 52 TOCT 6411-76
Hagcmusnste cuasousie Mamepuars
LIMATUM-201 TOCT 6267-67
LHAATHM-221 TOCT 9433-80
OKB-122-7 TOCT 18179-72
BHMM HIT1-207 TOCT 19774-74
BHMM HH-242 TOCT 20421-75
TNron-24 TOCT21150-87
Yrmon-2 TOCT 23510-79
BHMH HH-231 OCT 38.0113-76
BHWH HI-273 TY 38.101476-74




TaGnuya 24.47. Nlsenneps: cranenuie ropssexarantse (a3 FOCT 8240—89)

Xe

Homep Bl [ R Amé | Macca
npodHT o 1,50

50 32 44 70 60 25 11,6 616 4,84
6,5 65 36 44 n2 60 25 124 751 550

80 40 45 7,4 6,5 25 13,1 898 7,05
10 100 46 45 76 7.0 30 144 1090 8,59
12 120 52 48 7,8 75 30 154 1330 10,4
14 140 58 49 81 £0 30 167 1560 123
16 160 64 50 84 85 35 180 1810 14,2
18 180 70 51 87 9,0 3.5 194 2070 163
20 200 ] 52 5,0 95 4,0 20,7 2340 18,4
22 220 82 54 95 10,0 4,0 2,1 2670 21,0
24 240 90 56 100 10,5 40 242 3060 24,0
27 270 95 60 10,5 11,0 4,5 247 3520 27,7
30 300 100 65 11,0 120 50 252 4050 31,8
3 330 105 7.0 17 13,0 50 259 4650 365
36 360 110 7,5 12,6 14,0 60 26,8 5340 41,9
@0 400 115 80 13,5 15,0 6,0 27,5 6150 483

1. © yKIoHOM Tpaseh 4...10 % (4) ¥ ¢ napaies-
HHMH IPAHSMH Tonok (6). 2. A CceyeHud. 3. OT L(EHTPa Mace 10

o X0
HapyXHOH TPaRH CTCHKH. 4. [TpHMep OB0SHACHH NIEMIEpA MPOdwAR 12 ¢ YKIOKOM BRYTPORHNX TpaReH
ROJOK M3 cTailn C13:

12 FOCT 8240-89
Ubeanep . 3 TOCT 53588 ™
T0 e © TIAPAIENSHIMM TPANTMY IOIOK

< Hsensey JZTLIOCT 8240-69
P Cm3 TOCT 535-88

TaGnmma 26.45. TpokaTHan yraosax passonononias eram (u3 FOCT 8509—93)

Py
5
Howmep b | I T [ x Aod | Maccalsg
Do 2o L
3 30 | 3 I 40 I 13 f 8,5 174 1,36
4 89 227 178




Hpodomwcensie matis, 2448

Homep b [ 1 [ ®R T & [ = Awmé | Maccal,
npodrna M K
3,2 32 3 45 1,5 89 186 1,46
4 94 243 191
3,5 35 3 45 15 9,7 204 1,60
4 10,1 267 2,10
5 10.5 328 2,58
4 40 3 50 1,7 109 25 1,85
4 11,3 308 242
3 11.7 379 2,98
4,5 45 3 50 1.7 12,1 265 2,08
4 12,6 348 2,73
5 130 429 337
5 50 3 55 1,8 13,3 296 2,32
4 13,8 389 3,05
s 14,2 480 377
6 146 569 447
5,6 36 4 6,0 2,0 15,2 438 3,44
S s 157 541 435
6,3 63 q 70 23 169 496 3,90
5 174 613 4,81
6 178 728 572
7 70 45 8,0 2,7 18,8 620 4,87
5 19,0 686 538
6 19,4 815 6,39
7 19,9 942 7,39
& 202 1067 837
7.5 75 5 5.0 3.0 20,2 739 5,80
6 20,6 878 6,89
7 21,0 1015 7,96
8 2,5 1150 9,02
9 7ns8 1283 10,07
8 80 5,5 9,0 3,0 21,7 863 6,78
6 219 938 7.36
7 23 1085 8,51
8 i 1230 965
9 90 6 10,0 3,3 243 1061 8,33
7 247 1228 9,
8 251 1393 10,93
9 255 1560 1220
10 100 6,5 12,0 40 268 1282 10,06
7 271 1375 10,79
8 275 1560 12,25
10 283 1924 15,10
12 291 2280 17,50
14 299 2628 20,63
16 30,6 2968 23,30
11 10 7 12,0 4,0 29,6 1515 11,89
8 300 1720 13,50
12,5 125 13 14,0 4,6 336 1969 15,46
) 340 2200 17,30
10 34,5 2433 19,10
12 353 2389 22,68
14 36,1 3337 26,20
16 36,8 31717 29,65
L4 coterns. 2. OT HEATPa MACC JI0 BAPyXEOf Tpaum
nom. 3, Tpmvep yruosolt Sc 1= 4 »aumapun Cr:

50 x 50 x 4 TOCT 8509-93

ook g TOET 51588
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