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NMPEAMCJIIOBUE

Matepuan yue6HOro mocoOHs H3J0XEH B COOTBETCTBUM
€ IPOTPAMMOK KYPCA TEXHMYECKOH MEXAHUKY U COAEPHKMT
CBe/IeHUs], HeOOXoIMMBIe [IJIS BBUTOMHEHUS KYPCOBBIX
MPOEKTHBIX PaboT [0 AeTalsiM MallliH CTYACHTAMY MAIIHHO-
CTPOHMTEABHBIX CIIeIUAJLHOCTEN CPEIHUX CIeiMalbHbiX
yIeOHbIX 3aBeICHUI.

B naruoit pabore yurenbl TpeboBaHta HOBLIX CTAHAAD-
TOB 1 COBPEMEHHBIX METOI0B PACHETA U KOHCTPYUPOBaHUS
OCHOBHBIX BU/IOB MEXAHUIECKHX TIEPe/Iad U MX 3JeMEeHTOB.

B cpa3u ¢ npumenenvem B yuebaoM IIponecce KOMIBIO-
TePHOH TEXHMKY B NOCOOMH IPEACTABIEHH AATOPATMEL,
KOTOPBIE MOTYT CIIYXHUTE 0CHOBOM /11 pa3paboTKH BBV -
TEJIBHEIX TTPOIPAMM.

lpunoxenusa colepxar Heolxo AuMble CIIPaBOYHbIE
CBEIEHHS.
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B yueliHOM nOCOOHE H3I0XEHR METO/IL PACTETa IPEBOIOE,
PEAYKTOPOB ¥ DAAYHEY THIOE MEXARMIECKHX Iepegad.
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E—DRAﬁISU

IIPEAMCIOBHKE

Marepuan yue6uoro nocofus M3oxeH B COOTBETCTBIM
¢ TIPOTPAMMOU KyPCa TEXHHYECKOH MEXaHMKH U COAEPXHT
CBEIEeHUA, He0GX0AMMble AN BHNOMHEHNA KYPCOBBIX
IPOEKTHBIX PaboT 10 AETAASM MAIIMH CTY/ASHTAMHA MALIHHO-
CTPOHTEeNbHBIX CHEI{H&HBHOCTEI‘JI CpeaHUX CIIEeIHANBHDBIX
y1e0HBIX 3aBeleHHH.

B namnoit pabore yurers: tpefoBaHMa HOBBIX CTAHAAP-
TOB ¥ COBPEMEHHEIX METO/I0H PACYETA U KOHCTPYMPOBAHUS
OCHOBHBIX BUI0B MEXaHMYeCKHX nepeifad H X 3JIEMEHTOB.

B crsau ¢ mpuMeHeHMeM B yYeOHOM IIPOLECCE KOMITBIO-

TEPHOM TEXHHKHW B T0COBMH OPEACTABMEHR! anTOPUTMEL,

KOTOPbIE MOTYT CIY>KUTD OCHOBOM 711 paspab OTKH BEYHUCIH-
TeXBbHBIX MPOTPAMM.

[Ipuroxenns conepXxaT HeoHXOAUMBIE CIIPABOYHbIE
CHEeIEHUA.
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rnABA 1
KHUHEMATHMECKHUH PACUYET ITPHUBO/JIA

§ 1.1. ONPEJEJEHHE TPEEYEMOH MOIWHCOCTH
INEKTPO/IBUI'ATEJA

B THYIOBBIX 33aJaHMSX HA KYpCOROE IIPOERTHpOBaHME AeTaneil
MaIlHMH YKa3blBaeTCs KHHEMATHYECKAs CXeMa NPHBOJIA K KoHBeHepy,
CMECKTEII0, KOpMOpPa3NaTyMKy M ApYTMM YCTpOHCTBaM, 3JKCMIya-
THPyeMBIM B pexume, GuM3KoM X [ocTosHHOMY. K ucxoaubim
JAHHBIM QTHOCATCA 3KCILIYATALIMOHHEIE, 3arpy30uHble ¥ 3HEPreTH-
YECKME XapaKTepHCTHKH,

Vuampecs TeXHHKYMa JIOJDKHEL PACCUHTATL BCE JJEMEHTH! TpH-
Bofia M paspaboraTh KOHCTPYKIHMIO OAHOCTYmeHYaToro 3ybuaroro
WIH YepBAYHOTO PEAyKTOpa M JOTMOJHHTENLHO OJHY W3 THORUX
nepenay — peMeHHYI0 WIH IENHYIO.

Teppuii 3tan OPOEKTHPOBAHUA — AHAJHI
cxeMsl M BHIGOp JIEKTPOABUraTEN.

Ha puc. 1.1 noka3aHa ojHa H3 THIOBBIX CXEM IPHBOAA K NCH-
TOYHOMY KoHBeliepy: OT MEKTpOABUTATEN BpaliCHUE IEPENACTO
pany Gapabana uepe3 PeMEHHYIO hepenaty, aybuaTslit OmHOCTY-
MeHuaTHl pelyKTOp M IEeNHylo Iepenaqy.

Jljnsn onpemeneHust TpeOyeMoill MOUIHOCTH 3NEKTPOABUraTe/]d B
3aJaHHH JO/DKHBL BHITh ykazaHbt ppautatouquii moment T, (H - M) Ha
pany 6apabama u YrJjoBas CKOPOCTE ®, (paz/c} 2TOTO BajNa W Ke
cuna tarn F (H) u cxopocTes v (M/C) JIEHTHI

HcroMyo MoLUHOCTE P (BT) 3nCKTPOABHraTe/ s ONPEASIIAIOT H3
BhIpaXeHHa :

KHHeMaTHYeCK of

LTy _ Fo (1.1)

mn yl
3aece 1 — xodhduupent noneaxoro aeciicTena (KILA) npusoaa,
paBblil npousseaeHiio yacTHeX KIJI nepeaat, BXOARIUAX B KHHS-
MAaTHYECKYI) CXEMY:

P

(12)

THIHOB TNPHBEACHLI B

n="mM2M3... M

Juauenus KIIJl nepenad oTAensHBIX
Tabn. 1.1,

4
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1.1, 3nauemns KII/ MexanudecknX mepeaad

[Mepenasa Knga
3yGuaTad B 3aKPHITOM KopIiyce (pelyKTop):
HHAKHADIYECKHMH  KOJIecaMu 0,97—0,98
KOHUYECKHMMH KOJIeCaMp 0,96--0,97
3yGuaras oTKpLITRA 0,95—-0,96
YeppauHas B 3aKpRITOM KODIYCE TIpH YHCIE BUTKOD
(3axoa08) uepsAKa:
=1 0,70—0,75
=2 0,80—0,85
=4 0,85—-0,95
Lennan saxpuiTas 0,95—0,97
IlenHas OTEpPLITANA 0,90—0,95
Pemennan: ‘
TLIOCKHM pPeMHeM 0,96—0,98-
ETHHOBBIMU pPeMHEAMU 0,95-0,97
Mprmevanue [Norepn Ba Tpeme B ONOPax KAXAOro BAAA YYHTLIDAIOT-
CA MHOXHTENEM Ty = 0,99 0,995,

Toon

Ay

L a

Pae, 1.1, Knmematuyeckas cxema npH-
BOJARA JIZHTOMHOIO Kolmeficpa

Tion Tway Tmax 7

Puc, 1.2, XapakTepHCTHKa ACHHXDOMHOIO
ABRTATeIA Tpexdalnoro Toxka

§ 1.2. BRIEOP 3JEKTPOIBUCATEAA

MoOUHOCTE INEKTPOABUIATEN A, MOADHPAEMOTO 1/In IPOEKTHpYE-
MOro npuBoAa, A0JkHa OBITE He HMXE TOi, KOTOpas omnpeaeseua
no ¢gopmyne (1.1). M3 cymecTsyrowmnx THNOB ABHrarescit BLIGu-
pal0T MpeHMYINECTBEHHO ACHHXPOHHBIC J7EKTPOHBMIATENH TpeX-
daznoro Toka eAHHON cepuu 4A.

Ha puc. 1.2 npeacrabiena xapaxTepHcTyHKA ACHHXPOHHOIO JBH-
raTens Tpex{)a3nOro TOKA, BHIPAMKAOINAA 3ABHCUMOCTH YACTOTH
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BpaujeHus n (ob6/Muu) Bana ABHTATENA OT BEJIUMUHBI BpPRUIAIOUIETO
momenTa T (H.m). Ilo oci abCuHCC OTAOKEHBI 3HAYCHHA Thom —
HOMHHAJRHOIO BpAILZIONIEI0 MOMEHTa, Ty — NYCKOBOTO WU
HAYaJLHOTO BpAINAIOIIEr0 MOMEHTA, pPa3BHBAEMOr0 IpPH Tycke
nBuratels, Toa — MAaKCHMaJbHOI'0 KpPATKOBPEMEHHOTO MOMEHTA;
Mo OCH OpAMHAT OTIOXEHLI 3HAYEHHA YACTOT BPAlLCHHA: HOMU-
HATBHOR Myoy, KPUTHUECKON My, M CHHXDOHHOH n palBHBacMoOi
npPM OTCYTCTBHH HATPY3IKM H PABHON 4acTOTE BPAILECHHA MardHT-
ROTO [TOJIM; OHA 3ABHCHT OT YacTOTH TOKA [ H ¥MCHIa [Ap HOJIOCOB p!

p
COOTBETCTBYIOIIAR yrJIOBas CKOpOCTB, paji/c,
_2=f
=

Ilpr cTaHIapTHOH YacTOTE TOKA f=50 ¢™! ¥ umcne nmap no-

JMOCOB p =} +6 CHHXPOHHAN HACTOTA BpalleHHd n. Oyaer paeHa
cooreercrenno 3000; 1500; 1000; 750; 600 n 500 ob6/Mun. nn
OPHMBOAOB, pa3pabaTBIBACMbIX B KYPCOBBIX NPOEKTax, PeKOMEH-
AYeTCs RBIGUPATH ABUTATENH C MHC/IOM NOJIKOCOB He Donee BOCEME,
a nyumie — He Gosee wecTH, T. €. € p < 3 u n > 1000 ob/mun.
ITpu BO3pACTAHHM HArpy3KH YaCTOTAa BPAILCHHA Baja JBHIa-
Tens YMEHbII@eTCH BCAEACTBHE CKONLKCHMA S, ONpPEENAEMOro Mo
Gopmyue :
ne— 1

)
”c

OTRyZA
n=n(t—s)

(1.3)

Mpu nycke asuratens T= T (MnH T,), s=1u n= 0; npu
HOMHHATBHOM pexuMe T= T 5= 0,02+005; nye =(0,98+
+0,95)n,; npu oTcyTcTBMH HArpy3RM T=0 s=0; n=n.

TexHuueckde NAHHLIE ACHHXPOHHBIX 3INIEKTPONOBHMIaTenci eam-
HOM cepui 4A B 3aKpnIiTOM 00yBAEMOM HCIOJHEHHU NPHBESHBL
B TaGuupoax MOpPHJIOAKEHHM.

§ 1.3. [IEPEJATOMHOE OTHOIIEHHE ITPUBOJIA

B ucXOOHBIX JAHHEIX HA KyPCOBOE NMPOSKTHPOBAHME OpPHBOJA
yKka3pIBaloT 4acTOTY BpalleHHs n, (06/MuH) pabouero NpHBOAHOTO
BAIA HAH Ke adaMerp D (M) bapabaHa kouBedepa M CKOpPOCTE v
(M/c) JIEHTBL; MO 3THM JAHHLIM HaXOJAAT
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e 60y
PT mD’
onpenensoT obuee NepeaaToYHoe OTHOMISHHE BLEro NpHBOAA | =
= Nyou/Np M HAMEYAIOT OPHEHTHPOBOYHO 3HAYCHHS HACTHBIX TEpe-
JAATOYHBIX OTHOLIEHHH Mepenad, BXOALIUMX B NPHBOA, Tax, 4TOOB
npousBefeHne ux ObUIO paBHO ODILeMY MEPEAATOYHOMY OTHOLLE-
HMIO: iyip...ig =i
Cpenune 3HaveHus i, ana 3ybuaThbiX nepeaad pasHE! 2—6, Ans
yepBAYHBIX mepefay 8 — 80, pendnix 3—6, peMeHHBIX 2—4.
YTouHeHHsIE 3HA4cHHA NepeJaTO4HBIX OTHOLISHMIE KOHKpeT-
uplX BHOOB nepeaay npueedeusl B ra. III, IV u V.

Ilpamep. ITpomecTm KmHeMaTu4eckHil pacyeT MpHBOAA, MOKA-
sauHoro Ha puc. 1.1, Mexoanse naumnie: tuameTp bapabauma D =
= 500 My ; Taropas cuna F = 4. 10% H; ckopocTs neHTH v = 0,8 M/c.

Tpebyerca nogobpaTh acnnxponﬂbxﬁ IneKTpoaBHraTENs Tpex-
(a3voro Toka, ONPEJENHT: NDepelaTOuHOE OTHOILNEHHE BCEro MpH-
POJA H YACTHBIE NEPEJATOYHBIC OTHOWICHHMA KaxnoH Wepenays.

PemeHnne )

" TIpauamaem 3uasends KITJ] mo Tabn. 1.1;

peMeHHoif mepeaadu 1) = 0,98;

3ybuaToil mapnl 1, = 0,98;

menuoif mepemayu n; = 0,96;

k03(HpHIIHENT, YHHTRIBAIOINA MOTEPH HA TPEHHE B ONMOPAX Ipex
panos 13 = 0,997,

KIIJ scero mpwsoga mn = 1;MNznsn. = 0,98-0,98.0,96-0,99% =
= 0,89, TpeGyeman MOIIHOCTL 1EKTpoABHraTeNA no hopmyne (1.1)

Fv  4.10°.08
P="—s= " =36.10°
m 0.89 3,6-10° Br.
Yacrota BpalieHus Bana Gapabaua
60v 60-0,8
M=o = 314.05 30,5 ob/mun.

Tlo napuuM Ta6n, [T1 npHNoXKeRHA, TOAXOAAT SNEX TPOABHT ATEH
"eTeipex Mapox: 4A10082V3, P =4 kBT, n, = 3000 o6/mum, s -
= 3,3%;: 4A100L4Y3, P =4 kBT, n,= 1500 of/Mun, s=4,7%;
4A112MB6Y3, P=4 kBT, n,=1000 06/MuH, s=51%; 4A13288Y3,
P =4 kBT, n. = 750 o6/mun, s =4,1%,.

Tlpu BriGope nepEOro H3 YKazaWHelX meuratenel c n, =
= 3000 06/MHH BO3ZHHXHYT 3aTpyAHeHUd B peampag¥n GoIBIIONO
nepeaarouHoro uMcaa nopsaka 100; meHrarens ¢ n, = 750 06/MuH
AMeeT bGonninue rabapuTe U Maccy; NpeAnOYTHTEILUEE JBHIATETH
¢ n, = 1500 u 1000 06/mum.
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HoMunanessle uacTOTH! BpPALIEHHE BANOB JTHX [BHraTene
ByayT COOTBETCTBEHHMO:
a) Ryom = He (1 - S) = 1500(1 - 0:047) = 1430 OG/MHH,
6} Age = 1000(1 — 0,051) = 949 o6/MuH,
TMepenaTouyHoe OTHOLUEHHE NTPHBOAA B CJIY4A¢ BAPHAHTA «@»
Faoww 1430

1= =—'~47;

np 30,5

Ajd BapHAHTA «B»

. 949 -
i=—— 3t
30,5
Pazbuera oOmero nepegaToMHOrO OTHOLISHHSA NPHRONA JOIMY-
cxaeT muorce pewenuil, Hanpamep, anda papraHTa «a» MOXHO
NpRESATL

i} =25 i, =5 iy=38; i=25-5-38 = 47,5;
Ans 'Bapuanﬁ «B»-
By =20y =4;i3=39;i=2-4.39=312
Hamevennnle repeaaToOMHbIE OTHOLICHHA B MAJNEHReHlIeM yTo4-
HUAIOTCS B COOTBETCTBHHM C YKAJAHWUAMH, NpuBedcHasiMH B 1. III,

IV i V, npu4eM OTKNOHEHHE 0T PACIETHOTO nepcﬂaro‘moro OTHOMIE-
KA MpUBOZA HE AOJDKHO MPCBEINIATE +3%.
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rnABa I
CBEAEHHUSA O PEAYKTOPAX

§ 2.1. OBIIME CBEAEHHA

Penyrkropom HA3LIBAIOT MEXaHH3M, cCOCToAmmil 3 3y0uaThix
HIH YepssYHEIX Nepenad, BLITONHEAHH B-BUe OTHENBHOID arpe-
raTa H CIyXalUlmil I NepPefayn BpPaAlICHHS OT BAJla JMBHIATENS
X Bay paDowei matunenl, KrneMariyeckas cxema DpHBOJA MOXKET
BKJIIOYATh, IOMHMO PEOYKTOPA, OTKPEIThIE 3y0uaThie mepeziays, nen-
HEIE WU PEMEHHHE NEPEAR'M (EM., nanmprMep, puc. 1.1). Vxaslannre
MEXaHWIMB ABIAIOTCA Haubonee. PacmpOCTpaneHHON teMaTHKOH
KYPCOBOTO TIPOCKTHPOBAaHMA.

Haznauense pegykropa — NoHMKeHHe YTIOBOH CKOPOCTH U COOT-
BETCTRCHHO MOBLINICHHE BPAINAIOLIErc MOMEHTA BEIOMOro Baja Ko

‘CPABHEHHIO € BeAYUHM. MexawHaMbl /I TNOBBHNEHHS YrAOBOH

CKOPOCTH; BHINDJIHEHHBIE B BUNE OTAENLHEIX arperaTtoB, HasslBalOT
YCKOPUMEAAMU FTH MY AbMURAUKAINOPAMY. .
Penykrop COCTOMT M3 KODIyca (THYOro YYIyHHOro WIM CBap-
MOTO CTANBHOTO), B KOTOPOM NOMELIAIOT 3JIEMEHTH Repejadd —
sybuaTele Komeca, BadLl, MOAIIMIHNUKH H T. 7. B OTOeNBMEIX chy-
asX B KOPAyCe PelyxTopa pasMemRioT Taioke ycTpolicTea Juis
CMA3HBAHMA 3anelendii ¥ DIOAUMIHHKOB (HAIDHMED, BHYTPH
KOpIyca PpeAyKTopa MOXKCT OBITH IOMSILCH IIeCTepEHHLIH MACHAHLIH
HAcOC) HNH YCTPOHCTEAa JJix OXNAKACHHZ (HANpuUMep, IMEEeBHK C
oxnaxnaiomell BonoH B KoplIYCce HepBAYHOTO peflyKTopa).
Penykrop nopoekTupyior Jmbo pnm mpuBoia onpeneneHHOMN
MamuEbl, AEO0 MO 3aMaHHOH Harpyske (MOMEHTY Ha BEIXOIHOM
BajIy} N mepenaTodHOMY JHCHY Oe3 yKalaHMd KOHKpETHOrO HalHa-
genus, Bropoit cny4ail xapaxrepen ANA COCHHANMIUPOBAHHEIX 3ABO-
08, HA KOTOPHIX OPraHH30BaHO cepuiiloe IpOA3BOIACTBO PEAYKTO-
pos.
" KmHeMaTH4eckHe cxeMbl M oOuiHe BHA nanboyce pacnpocTpa-
HEHHEIX THIIOB peAyKTOPOB NpeIcTaRIeHs! Ha pic. 2,1-2.20. Ha xuue-
MAaTHUECKHX cxemax Oykpoil B obosmauen Bxommodt (6nlcTpoxon-
HBEIH) Ban pemyktopa, Oykroit T — Bnixoamo#l (THXOXOHAHLIH).
Peaykropsl  xnaccHGUUEPYIOT 110 CIEAYIOLIMM  OGUOBHBIM
npu3nakaM: THOY nepenadu (3yGuatble, yepmduiinle WM 3y64ato-

9


http://www.e-draft.su

YepRAYHBIC); YHCAY CTyHeHe (OAHOCTyneHYaThle, NBYXCTYCHYATHIC |

¥ T.4); TMnoy 3yDuareIX KkoneC (OMAMBApHHECKME, KOHHYECKHE,
KOHHMECKO-IIIMHAPHYCCKME M T. 1.); OTHOCHTENbHOMY, Pacnono-
KEHHIO BAJIOB PEAYKTOpa B IPOCTPAHCTBE (FOpH3OHTANLHBLIE, BED-
THXANbHBIE); OCODEHHOCTAM KHHEMATHYCCKOM cXeMol (pa3BepHy-
Taf, COOCHASl, C Pa3fBOCHHOH CTYNEHBIO H T. 4.).

BO3MO¥HOCTH NoJyvyends DONBUINX NepeaaTOuHBIX YHCEN IpH
Mafuix rabaprarax obecrieuuBalOT MNAHETADHRIE M BOJIHOBEIE De-
AyxTopel (cm. raasst V m VI)

§ 2.2. OB30P OCHOBHBIX THIIOB PEAYKTOPOB

OIHOCTYNEBYATHIC ITHHAPHECKHE  PeXyKTOPBI

M3 peayxTopoB paccCMaTpHEAagMOrO THIA HauboJiee pacnpocTpa-
HeHLl ropu3oHTamshble (puc, 2.1). BepTuxadeublii OXHOCTYHCHYA-
THll peaykTop mokazad Ha puc. 2.2. Kak ropH3oHTanbible, Tak H
BEPTHKANLHBIE PSAYKTOPHEl MOTYT MMETh KOJIECA C NPAMEIMH, KO-
CHIMH KM INEBPOHHBIME 3y0baMH. Kopmyca vaule BRINOJHAIOT
JMHTHMH YYTYHHBIMH, pexe — CBAPHBIMHM CTAdbHBIMH. Ilpu cepuii-
HOM TPOM3IBOJCTBe UeNecoobpa3zHo NpPHMeHATh JHTHIE KOpMyca.
Bafgel MOHTHPYICT HA DOJINHNKHKEX KAYCHHSA HIH CKOJBXCHHA
IMocaensnue OOBIMHO MPUMEHAIOT B THXEIBIX pPedyKTOpax.

Makcumannioe NepefaTOMHOE YHCA®  OJHOCTYTIEHYATOrO
maneEgpAYeckoro peaykropa no FOCT 2185 — 66 Uy, = 12,5, Bbico-
Ta OJIROCTYIIEHYATOr O pefyKTOpa C TAKAM Uit OJIM3KKM K HEMY nepe-
JATCOYHBIM YUCHOM BGOJILINE, YeM JBYXCTYNEHYATOrO © TEM K€ 3HA-
uyenneM u (puc. 2.3). [TosToMy DpakTHYeCKH peAyKTOpHL C Nepenarod-

i—
d—i::,e

&
t
X
a)
Puc. 2.1, OgnecTynenuaTeif ropHioHTANLHLI PeAyKTOP C HHIHRADHHECKNMH 1Yy6-
HATHIME KOACCAMD:
@ — ENHEMATHRECKAN cxema; 6 — oBuMii BHR peayxTopa ¢ KOCO3IYORIMH KOJECaMu

10
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Puc. 2.2, OnnocTynemqatsdif ECPTHKAILEMIE DPeJYKTOP € UMTHEAPHYECKHME KoOJe€-
CaMR:
a — KHHeMaTHYecKad cxeMa; 6 — obmui eng

Prc. 2.3. ConocTaBiaenve rabapuros OHHOCTYWEHYATOr0 H ABYXCTYIOGHYATOCO PeayK-
TOPOB € URTHEAPHIECKHMH XOJ@CAMHA NPH DIMAAKOBOM NepeaaTounoM wmene u =385

HBLIMH MHCRaMH, ORA3KUMH K MakCUMJILHBIM, IPHMEHAIOT peiKo,
orpantunBaicek i < 6. Hopo-KpamaTopckuil MamygHOCTPORTENb~
Helil 3aBog (HKM3) BemmyckaeT kpymHble (MeXOCEBBE paccTOSHHM
a, = 300+ 1000 MM} omHOCTymenHuaThleé TOPHIOHTANLHEIE PEAYK-
TOpHL ¢ u = 2,53 8,0,

BriOop ropr3cHTANLHOM HJIM BepTHKAJILHOR CXEMBI JAd peayXTO-
pOB BCEX TuNOB 00OycJoBaeH yaoGeTBoM oDnell KOMNOHOBKH OpH-
BOJa (OTHOCHTENBHLIM DACHOTMKEHHEM [BUTATENs H pabouero
Bana MPUBOJHMON B JBMKEHHE MAIMMHEL H T, 1)

OamroCTYneHsaThIe KOHHIECKHE DPeYKTOpLI

Konnvecxie peaykTopbl NPUMEHAIOT INi [epedayl ABMKeHUS
MEXAY BANaMH, OCH KOTOPLIX NEPECEKAIOTCH OGLIYHO MOJ YIJIOM
90°. Tepenaum ¢ yraamu, OTAHYHBIME 0T 90°, BCTpevaroTcs penko.
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¥ e
"
-
Pue. 2.4, OgmocTyneHsathiif peIyKTOP © KOUMHecKamn 3yG4HaTHIMH KONECamMu:
4 — XMHeMATy49eCKaa cxema: & — obinuit BHR

Haubonee pacnpocTpadeHubi THYT KOMHYSCKOTO PeAYKTOPA Ho-
Ka3aH Ha pHc. 2.4; PeIyKTOp © BEPTHKAIBLHO PACIONOREHHEIM
THXOXOJHBM BAJIOM H300pamen HA puc. 2.5. BoaMoXHO ucnoanenue
PeIYETODPa € BEPTHKANLHO PACHOIOMNEHHEIM OLICTPOXOAMBIM Ba-
noM; B 3TOM clIydae NpPHBOX OcYIlecTBIAeTcs oT QutaHIERoro
INEKTPOABUT ATEIA.

IepenaroyHoe 4HCIO ¥ OAHOCTYNEHYATHIX KOMMMECKMX Pelayk-
TOPOB ¢ NPAMO3YDLIMH KoJlecaMi, KaX MPABHJIO; HE BBHIIE TPeX: B

Puc, 1.5, Omnocrynenqarsld Konndecknlt peayKTop ¢ BEPTHKANLHLM BEXOMBEIM BA/IOM:
a — KHHEMATHICCKAS CXema,; & — oBmuil Bua

12

peakux cnyvasx u = 4. [IpH KOCHIX HJIH KPHBOJMHEHHBIX 3yGhaAX
u =75 (8 Buge HcKMOYeHus u = 6,30).

Y pPeaykTopos C© KOHHYECKMMH NpsMo3yDbIMH KoRecamu Io-
myckacMad OKPYXHa¥ CKOpoCTh (00 JeIMTENLHOH OKpYAKHOCTH
cpenuero Amamerpa) v < 5 m/c. IIpn Gonee BHICOKHX CKOPOCTAX
PEKOMEHIYIOT OPHMEHATE KOBHYECKHE KOJI¢CA C EPYTOBEIMHE 3YOBhAMH,
obecneynBaroiMMu GoJiee MUIABHOE 3AMEIUIEHME H GOJBINYIO HECy-
HIYI0 CNOCOOUOCTS. :

JIBYXCTYNeHuATEIE HWIHHApHIECKHE PEAYKTOpPDI

Haunbousee pacopocTpaneHbl ABYyXCTYNEHYATLIE TOPUIOHTATBHEIC
PEAYKTOpPEL, BHINOJIHEHHBIE O passepHyTol cxeme (puc. 2.6). DT

Pac, 2.6, Joyxerynensaruiii FopHSoHTEIENE DEAYKTOD € UAIRKIPHIECKHMR KONECRMH

@ — KRHEMaTHYeckad cXeMa), § — penxykrop co cHATolf Xpwmkoidl (kxoNgca Koco-

3y8nie); o — OBl Bia peayKTOps, ¥ KOTOPOro NOAWMOHKKOBLIE Y3Jibl 3aKPhITHI

BPE3HBIMH KpLFUKAMM; 2 — o0muid BHI peayxTopa, ¥ XOTOPOro ROANIMOHUKOBLIE
KPEIMIKH NPABEPHYTH BHHTAMM

13
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Prc. 2.7. Mayxcrynensareid FOPHIOBTANLEEI COOCHEIE PeAyKTOp:
7 — KHHEMATHYECKAA cxema; 6 — ol suj

PEAyKTOpHl OTIMHAIOTCH NPOCTOTOM, HO M3-332 MECHMMETPHYHOIO
PACIOIOKEHHA KOJIEC HA BAJIAX NOBLILABTCA KOHUEHTPANUA HArpys3-
xd o pauHe 3y6a. IMostomy B 3THX penyxropax CIeayeT OpuMe-
HATh KECTKME BAJIEL

Coocuag cxema (puc. 2.7) No3BonseT NOJMYYUTy MeublIHe raba-
PHTHL 11O, JUIHHE; 3TO €€ OCHOBHOE MPEMMYINECTBO,

B COOCHHX pelyKTOopax OnICTpOXomuas CTyNeHb 3a9acTyio
HEAOrpykeHa ¥, Tak Kak CHJBI, BOSHHKAKOUIME B 3aUCNACHHM KoJjlec
THXOXOJMOR CTYNEUH, SHAYHTENLHO Bongine; 9em B ORICTPOX0AHOH,
a MEXOCEBBIE PACCTOAHMA CTYNeHeH ONMHAKOBE (aw = awr) Ykazan-
HOE OGCTOATENBCTBO ABJIAETCH ONHHM M3 ocaonnmx HENOCTATROB
COOCHBIX peykTopoB. KpoMe TOro, X MX HENOCTATKAM OTHOCHT
TaKKe: "

a) Gompuwne raGapMTHl B HANDPABICHHH TEOMETPHYECKHX oceil
BANOR, N0 CPABHEHHIO C PEAYKTOPAME, BRINOJHEHEREIME N0 pajnep-
HYTOI £Xxeme,

6} 3aTPyAHMTENLHOCTL CMAlbBAHUN OOAIIAHEKOB, PacToNo-
NCHHBIX B Cpsiuedl yacTH kopmyca;

'B) Gomfilloe PAaccTOSHME MEXIY ONOPAMH npomexy‘roqﬂoro
BaJa, NO3TOMY TpeDyeTcs yBEJIHYMThL ero Auamerp A obecmeue-
HES JOCTaTOMHOH TPOSHOCTH H HKECTKOCTH.

* l'IpH CpARHHTENLRO HeOOnbimoM oOmeM MepenaTodHOM YBCHE
(u 7= B+16) moxuo (mpH obecnevenuH YAORISTBOPHTG/IBEOR KOMNOHOBKH
peAykTOopa) TAK Rpom3secTH palbEBky obmiero MEPENATOYHOTG $HOIA MO
CTYIleHaM, YTO HArpy3ounas coocobuocts GuicTpoxoguoil crynenu Bymer
HCMOJIB30BAHA IOJHOCTHIO,

14

E-DRAFIL.SU

QOueBumno, NpHMeHeMUe COOCHBIX PeAYKTOPOB OIPAHWYMBAETCH
cay4asMi, KOrjaa HeT HeoOXOoJHMOCTH HMETh [JBAa BRIXOJHEX KOHOA
BHICTPOXOAHOTO MJIM THXOXOJHOTO BaJjiA, & COBHANEHHE [COMETPH-
4eCKHX Ocell BXGIHOTO H BLIXOAHOrO BANOR YAOGHO NpH HaMeYeHHOM
o0wel KOMIIOHOBRE DPHBOAA.

B otHOweHHH TuRa 3y6neB M NOAMIMOHMKOB B JBYXCTyNieHua-
THIX PEAYKTOPAaX CHOpaBeAIHBO CKA3ZAHHOE OTHOCHTENIRHO OJHO-
CTYNEHYATEIX HUIHBADHYECKHMX PeJYKTOpOB; HACTO OBICTPOXOAHYIO
CTYNEHb BHIMOJHMIOT X0co3yboll, a TUXxoXoAHYIO — npiMosyGoi
(310 OTHOCHMTCH KaK K COOCHBIM, TAK H K HECOOCHBIM péayKTopam).

PeayxTop ¢ pa3gBoeHHOH OHICTPOXORHON CTYNEHBIO, MMEIO-
Wi Kocosybeie kKoneca, HokalaH Ha puc. 2.8. Tuxoxoanas cTyncHb
npH  3TOM  MOXET HMeTh JHOO IeBpoHHEIE KoJjeca, JHOO
opsMo3ybrie  (puc. 2.8,6). KuumeMaTuyeckas cxema H oOwHit
BHI peayKTOpa C paammcnﬂon THXOXOAHOH CTYNEHBIO MOKA3aHBI
HAa pHc, 2.9,

Ilpu pa3gpoeuHoit OmcTpoXoaHo# (HNU TEXOXOAHOI) cTyneHH
KoJleca pacnoJIOKEHM CHMMETPHYHO OTHOCHTENRHO ONOp, Y4TO

fIPUBOIMT K MeHbIeH KOHIEHTPAauHH HATPY3KH N0 [UIEHe 3yOLes,

YeM HPW npEMeHeHHH oOLIYHOR pazBepHyTOH WIH cOOCHOR CXeMEL
3T0 NO3BONAET HMETL B PACCMATPHBAEMOM CJIYy4ae MEHEE KECT-
KHie Banbl. BRICTPOXOAHBIA Baj. peAyKTOpa, NOXA3AHMOT® Ha
puc. 28,6, nolkeH HMeTh CBOGOAY OCEROrO NEpEeMELLEeHHA
(«nnaBaromuii» Baj), 4TO ObecheuyBaAETCS COOTBETCTBYIOUICH KOH-
CTPYKNHEH NOMUIHIHHKOBBIX Y3JIOB, B PEAYKTOPE C LIECBPOHMBIMH

Pre, 2.8, JlayxcrynewiaYii  ropHICHTAAMVERE peayxTop ¢ paiimocnnod  uepuoi
(GuicTpoXonmO#) crymenpin;
@ — KRHeMaTHIECKax cxemMa; & — obnmi sua (Ge3 Kphiwxu)
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Pue. 2.9. JpyXerynewdaTwil TOpUIONTANBMBEIA PEIYKTOR ¢ paigsoemuod  BTopoi
(TuxoxoARo0H) CTYNENLID:
a — ¥HHeMaTHueckad cxema; 6§ — obwmid anp (Ge3 KpriwIkH)

TUXOXOIREIMK KoJecaMy cBobozy OCEBOTC IEPEMEIEHHA IOLKEH
uMeTh I Tuxoxoguelif sax. IIpH cofmonennn yKa3agROro ycinosud
HarpysKa pacupefenaerca HOPOBHY MeXIy MApayuienero paborato-
IHMH TIApaMA 3y6uaTHIX Xojec.

CXeME BEPTHKANBHRIX LUIMHAPHYECKAX HABYXCTYIEHYATHIX
peAYETOpOE NpmeencHut Ha pHc. 2.10. -

JipyxcTyneHyaThie MUIHHIPHIECKHE PeAYKTOPH 065MHO npuMe-
MAI0T B IIMPOKOM HHMamasoHe mepemartoqmuiX wucen: mo ['OCT
2185—66 u==6,3+63. Kpynusie AByXCTYNEHIATLIC IMIHHADHIECKNE
penyxTop, Bunyckaemsle HKM3, umeror u = 7,33+44,02.

Ot HenecooGpaznoil pa3zbuBKH o0mero nepenaTOYHOro WHCIA
IBYXCTYHEHYATOrO PEAYRTOPA MO €ro OT/ASHbHLIM CTYNSHSM B 3HA-

S THoT 722
A (T
L s
¢ . T |
.Y HEH
o _/' ] p g
a) 8
Pac, 2.10. KusemaTuyeckue CXeMB IBYXCTYHEHTATHIX UNINAIPAYCCKRK BEPTHKRATLALIX

PEAYKTOpOR:
4 — DHNONHEHHOTO U0 paseCpuyTOR cxeme (TPEXOCHOTE); § - COOCHOTO
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MHTENLHOH CTefIeHH 3aBUCAT radapuTul pedykTopa, YAcOcTBO CMa-
3BIBANNA K&XKAOH CTynmenH, pauHonaJkHOCTE KOHCTPYKIHHE KOpIyca
® yRoOCTBO XOMITOHOBKH BGEX IMEeMEUTOB nepenav. Jate peroMes-
JaUEd pa3OHBKM MepenaToYHOro 9YUCHA, YAOBIETBOPAIOMNE BCEM
YKA32HHEIM TpeGoBAHHAM, HEBO3MOXHO, H IOITOMY BCE PEXoMed-
Jamy CIefyeT PacCMaTpHBaTh KAK OPHEHTHPOBOYHEIE.

Hivxe nprBefeHa paiGuBKa nepeJaTOTHRIX THCE/T AN HEROTOPRIX

. JBYXCTYIEHYATHIX DEIYRTOPOB, BRIMYyckaemeix HIKM3:

u. . . 805983 1092 1225 1383 1560 17,78 2049 22,12 23,15
ug . . .230 2,808 3,125 3,500 3,950 3,950 4,500 5,187 5,600 6,615

K oHHYeCico-IMIHIPHYECKNE PENYKTOPEI

B neyxcrynemvaTHX KOMEYECKO-IHIHHAPHUMECKHX peAYKTOpax

* (puc. 2.11—2,13) xoHavecxas napa MoKeT HMETh OpsAMEIe, KOCKIE HIIA

" xpuscmmHelinpie 3y6ed, nnrpnpuyeckas mapa Takxe MoxeT OuTh

i
b Pl
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B

i aube npaMosy6oll, Mo koco3yGoil.

Hanbonee ynoTpeGuTeNlipubli AHANAICH HEPEAATOYHRIX YHCEN
AN TRKHX peayxropoB # = 8+ 15 HamGonslime 3HAYEHHEA TIPH

Pae. 2.11. [HpyxerybeuuaTudi ropu-
IOHTANLELIE  KOHNQECKO-UHIMAPETSEC-
Kiil peRykrop:

a — EMHEMATHICCEAR CXeMa; 6 — ob-
KA BAX peRYETOpa € JNHTHEIM Kopny-
¢OM; §-— OOl BHX peayrTopa co
CBAPHLIM KOpTIyCOM

EHEMTHUOTEKA 17

HBANCBCKOre FOCYRApCT REOre
BHECDTCT N9SCKOrS FHEBCpCETOTR
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Puc, 2,12, JeyXcTynenyaThd KOHR-
YerKO-BHIHHAPRIECKRE penyK1op
€ BEPIRKANRHAM THXOXOXNMM
BANGM; |
@ — KRHeMATHICCKaA cxema;

& — oBumii sna

Pre. 2.13. KuneMaTnueckaa cXema
JNBYXCTYHERHATOr0  KOHWIECKO-HH-
JEAAPHMECKOrD PeAYKTOpA C Bep-
THKAILHEIM GLICTPOXO0IHLM . BRIOM

T x1
i —

pAMO3YOBIX KOHMYECKHX KONECAX tmay = 22; [IDH KOHHYECKHX KOJIE-
CaXx ¢ KPYLOBRIMH 3YOLAMH tma, = 34. :

Yepsrunble peayKTOpPbI

Uepsaunble peAyKTOPH IDHMCHAIOT LUIA TEpefiald JBHKEHHA
MEeKIY Baiamy, OCH KOTODKIX HepeKpeilluBaroTCA,

Mo OTHOCHTEILHOMY NOJICKEHHIO YEPBAKA H YEPBATHOTO KONEca
pa’iu4aloT TpH OCHOBHBIE CXEMBl WUEPBAMHEIX PeAYKTOPOB: C
HIKHIM, BepxunM 1 GOKOBBIM pacrionoxkennenM yepssxa (puc, 2.14—
2.16). ,

" WckyccrBenunit o6nys pefpucTeiXx Kopimycos obecmeunpacy
Gonee OnaronpuATHEIN TemnoBodl pexum paboTel peAykTopa
(puc. 2.14,8 1 2).

18
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Prc. 2.14, YepeaunmMii peaykrop ¢
HRKHEM PECHONOKEHENEM TEPBIKE;
@ — EMHEMATHYCCKAn ©xema; & - 06-
i BYA PEAYITOpe. € PasBEMHBIM
xopnyeom; g — ofwmil Bua peaykTopa
¢ pelpACTHIM DaIBbEeMHALIM KODIIYCOM
o HCRKYCCTBEHHBIM 0BaysoM; 2 — To e,
€0 CHATOH KpLMUROH; ¢ — oOumil Bua
peAyxTopa € HepaineMHbIM EOpmy-

Bson Bana komeca penykTopa ¢ GOKOBRIM PacIookKeHHEM
HEPBHKa B 33BHCHMOCTH OT HA3IHMAYEHHA N KCOMIIOHOBKH ﬂpﬂBD}I&
Moker GLITE Chenan BBepX (pEc. 2:16, o) wm Bun3 (puc. 2.16, 6 | &),

IIpn mpxHeM pACMONONEUHM YMEPBAKA VCJIOBHS CMA3LIBAANA
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a)

Pue, 2.15. Yepnmrmblii penyKTOp ¢ BepXHAM PACHONGKERALM HepBAKS:
a — KRHeMaTnueckad cxema; 6 — oGumil Bux peay¥Topa ¢ patheMHHM KOPNYCOM;
& — oBWNHHA BUA PEXYRTOPAa € HEPAITLEMHWIM EOPIYCOM

JaAlENIeHHA JIyYIe, NP BEPXHEM XyKe, HO MCHBLIC BEPOATHOCTH
fionagamud B 3anenJieHHe METAMMHYECKHX YMaCTHIl — mpoayKTOB
H3IHOCA,

BurBop cxemel penyxropa OOnMHO 00ycHoBaeH yAoGcTBOM
KOMIIOHOBKH TIPHBOIOE B UEIOM: [IpPH OKPYXHEIX CKOPOCTAX 4ep-
BAIKA 10 4 — 6 M/C NPEANOTTHTENLHO HIDKHEE PACITOIOKEHNE TEPBAKA;
fpe GONBIIAX CKOPOCTAX BO3PACTANOT [OTEPHN HE fepeMEInNBAHHE
M2CHIa; H B 9TOM CIy9ae cIeayeT PacilonaraTs MepBAK HAJ KOICCOM.
B peaykropax ¢ BepXHUM PacroNOXeHHCM 4YEPBAKZ IPH BEIIOYC-

Puc. 2.16, “epamunuil peaykTop ¢ BeprHKSALHLIM BRJIOM HEPHATHOTO KoOI€Ta:
& — KMHeMaTu4eckas ¢xema; & — obmiii sRg peayRTopa ¢ padseMHbBIM KOPOYCOM, & —
oG BuA pefYRTOpPA C HEPAdBEMHBIM KOPIYCOM

20
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HUH ABIDKEHHE OOBLIMHO HAYMHAETCA OpH MEOOCTaToMHOH CMaske
(32 BpeMd OCTAHOEKM NpM PEAKMX BRIIUCHHAX Maclo ycneBaey
cTeds ¢ 3yOnem xouneca), ‘

IMepenarounpie 4MCna YEpBAMHBIX PEAYKTOPOB O6BMHO KO-
nebmotea B npeaenax u = 8+ 80 (cm, [TOCT 2144 —76).

Tak xax KITJI yepBaqHbIX peoyKkTOPOB HEBLICOK, TO T4 NEPeAayn
GONMBLIIAX MONIHOCTEH M B YCTaHOBKaX, paboTaIOmuX HenpephIRHO,
MpOSKTHPOBATE KX Heuenecoobpaino. TIpakTHYECKH uyepBayHble
PEAYKT OBl IPAMEHAIOT ANA IEPEN2TH MOIHOCTH, KAK IPABHIO, 10
45 kBt u B Bupme ucKmowenns no 150 xBr..

3ybuaTo-YepneEble, YepBAYHO-3YGUATHIE
B [BYXCTYHEIMaThle HMepBAYMLIE DeNyKTOPLI

CxeMul 1 ofmuii Bux 3y64aTO-YepBAMHBIX M ABYXCTYNEMYATHIX
YepRAYHBIX PEAYKTOPOB Hoxazamel Ha puc. 2.17 u 2.18. Ilepena-

Puc. 2.17. JdpyxcTyneHTaTuiH 3yGuaTO-SepBEMHLIE DEAyKTOpP:
@ — KnaeMaTHYeckas cxeMa; 6 — obuwmit BrA

r g
9

FPuc. 2.18. Jdpyxcrynemtarniil wepnsnnii peayxrop:
6 — XRHEMATHYECKAS CXeMa; & M ¢ — BAapHaHTH obuero suaa
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TOYHBIE HCIa 3y0uaTO-9epBsYHBIX peayxTopos u < 150, a B oT-
JNENLHBIX CAyuasx A Bhimie (474 yueGHOTO NpPOEKTHPOBAHHA PEKO-
MEHAYeTCd OrpaHmuMTheH ¥ = 35+ 80),

JIByXCTyneuuarbie 4epBsYHBIE PEIYKTOPBI H3rOTOBAAIOT C Mepe-
OaTOMHLIMA uHcaaMmu u = 12052500 (npn yuebHOM npoexTupo-
BaHAN PEKOMEHOYETCH OrpaHMuHMTECA 4 = 120--400).

INnageraphuie H BOJHOBLIE PEIYKTOPDLI

Ha puc. 2.19,a mokazaHa mpocTad — ¢ OZHOH CTENCHBIO CBO-
fombl — MIAHETAPHAS NEPEdava, COCTOAWAA H3 CONHEYAOro KOJe-
ca I, caTendgATOB 2 ¥ KOPOHYATOrO KoJeca 3, HENONBHXKHO 3aKpet-

L
¥4
/ — _’ -
3 -
. 7 a)
S = b
N \ "NAAN
NSIR
N
L0
Pac. 2.19. Oanocrynewqathnii
= DARHETAPHBIA peaykTop:
4 — KHHEMATHYECKAs  CXemMa;
4 6 — nponoApHuit paspes
] T, f
AAIIIIIIIIIY, —]
8
22

nesHoro B xopayce. Carennnrel LI,
COBEPLIRIOT CIOXHOE IBHIEHHE: j: j:
oun COKaTBIBAIOTCH BOKPYT COJN- —
HEYHOrG KONeca W BpamlaoTcH
BHYTPH HE{IOBHNKAOTO KOPOHYA- T 5
TOrG KOneca (HeKkoTopas aHanornd p——7— — — —
¢ OBMKCHHEM fMIAaHET Jajia Hassa-
HHUE 3THM fepenauam). OcH caTen-
JINTOB YCTAHOBJieMsl B Bojune 4,
TeoOMETpHYecKkad OCb KOTOPOTO - T
COBNANALT C TEOMETPHHECKHMH T
OCAMH LEHTPATLHBIX XOTEC — COJI-

HEYHOTO M XOPOHYAaTOro. Yamnge Puc. 2,20, Knuematnseckan cxema
OPYTAX BCTPEYAIOTCA NMEPEAYH C nnyxc"rynen-m'ro;;“:l::nerapnoro pe-
YHCAOM CATENIIATOB A, = 3.

IInaueTapHLie mepelayy KOM-
nmakTHee o0bIYHEIX 3y04aThIX, TAK KaK OpH ¥, CATE/JIATAX Bpallalo-
Mt MOMEHT fEPENacTe HE OJHHM, @ HecKONBKMMH [TOTOKAMM, B
pPAacyeTax Ha NpoYHocTb O0LIYHO [IPMHMMAIOT MPHBEIEHHOE YHCIO
catenauros n, =n, — 0,7

Jas BLIpAaBHHBAHMA HATPy3Kd Mo NOTOKAM [P HECKOJLKHX
CATe/TATAX OIHO M3 LEHTPanbublX KOlEC YCTAHABMMBAKT O6e3
OfIOp, T. €. BLIIOJHAKT IUIABAKOHAM B PAlHAILHOM HANpPaBICHHH,
Ha puc. 2,19, 6 nokazan pedykTop ¢ MIABAIOMAM (¢CAMOYCTAHAB-
JUBAIOLINMCH) COTHEYHBIM KoRecoM. Juig COeOMHEHNA IaBAIOLIETO
COJIHEMHOTO KOJIECa ¢ BAJIOM IIpHMeHeHa 3y0uaTas MydTa ¢ AByMsA
3y0YaThiMA COYNIEHEHHAMH.

Tlpn nocnezoBaTelbHOM COSNMHEHMX HECKONBKHX IIPOCTHIX
ONAHETAPHLIX [IEPEAaY MOXHO IIOJYYHTS PEOYETOD ¢ GONBIIHM Mepe-
OATOYHEIM OTHOWeHHeM (puac. 2.20).

Bonxopnle nepemayd MoOXHO paccCMATPHBATL XAaK pPasHOBHA-
HOCTbL MUIAHETAPHBIX fIEPeNaY, HMEIOINMX ruiKoe MpOMexyTOYHOES
xoneco, AcopMHpyeMOe pH NEPeAade BpPAINAIOMNEr0 MOMEHTA.

Ha puc. 221, ¢ nokalana KHHEMAaTHYECKasi CXEMa BOJNHOBOMH
nepejaty: BXoJuoit Ban ! NpUBOOAT BO BpauUIGHHE TIEHEPATOD
BONMH 2, KOTOPRIH npeactasnfer coboil BoguIO ¢ JBYMHA pOJIMKA-
MH; rubkoe kKoneco 3 BLINONHEHO B BHAE TOHKOCTEHHOIO CTAKAHA,
Ha YTORUISHHOH 9ACTH KOTOPOro Hape3aHsl 3yObf, BXOAsIme B
JalleINIeHHE C BUYTPeHHUMH 3yObAMH HENOABHXHOIC XKECTHOro
Koneca 4; BRIXOHHOI Ba)n 5 CoeOMHEeH ¢ QCHOBAHNEM TOHKOCTEH-
Horo crakawa.

Tenepatop medopmupyer rafxoe 3y0uaToe Koeco B paiHanb-
HOM HaNpaBleHAN, (pHAaBag eMy (QopMy JJuMnCa, W BBOAMT B
3auerncane 3yOpd Aeraneid 3 W 4 Ha noiaHyw pabouyio BEICOTY.
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FPuc. 2.21. Boswonoli 3yGusTHiL 0gHOCTYReHUaTE PLAYKTOP:
a4 — KHHEMATRYCCEAs CXema; 6 — FEeHepaTop BOJA; ¢ — MpOQORbHLIA paspes

Tlpn Bpamenui TremepaTopa 3anennenue 3y6bes nepememaercd
noaobHo Oerymeit BoJNHE, YTC M Jan0 HA3BAHWE 3TAM Hepena-
yam, , ,
IMupoxoe pacIpOCTPAHEHHE IOMY4AIN KYI2UKOBbIE FCHEPATOPL!
posn (puc. 2.21, 6). Ha npodunupoBaHnslii Kyrayok A HacakeHo
BUYTpeuHee Xombno rubxoro nepmmnnaka b, HapykHoe Komsuo

24
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THGKOTO MOJILUAITHUKA CONPEKEHO ¢ BHYTpeHHell [OBEPXHOCTLIO
rubkore kojeca B, obBecneuusas emy 3anmamnyio tdopmy aedop-
Maun. Kombya raCkoro noAUIMHNKA BEMEOT Malylo TOJUIHHY A
DO3TOMY CPABHHTENBHO JIErKo acdopmupyiorcd, Hipke npmpencunt
JnA CpaBAenyd Pa3Mephl JBYX [MOOILUMIIHAKOB C OOANM M TEM Xe
BAYTPEHHEM ONAMETPOM: rHOKOTO H 0OBIMHOIO IAPHAKOBOIO panu-
aNLHOTO JIETKOH cepHH:

" MMCTo peTanell mpHBONA. -

d D B d,
8__ Homwansnk | | 1 = l :

Ly MM

-

1ide 6wt 60 80 13 [ 7,144| 1,85
=L RN MHapuxosedi | 60 110 | 22 | ~15[~75
v paguansHeE

- - fnereof  CCpHE

Monymn 3yGuateix xomec 3 u 4 (cm. pmc. 221, a) ODMHAKOBB,

o uncaa 3yOuee pasHnie: z; < z4. [lepegatounoe 4HCIO BOIHOBOM
23

fepenavyd paBHO u — [pu = ONTEMANBHEIX  3HAYECHUAX

Z4 — Z3
{24 — z3) = 2 | nuanason nepefaTOUHLIX GTHOIUEHHH B OMHOCTY-
fICHYaTHIX BONHOBRIX PeRyKTOpax cocTapigeT oT 80 no 300 (n Gonee).
Boymossie mepeaaun ofnanaroT BoicOKOH Harpysodnoil cmocoG-
HOCTLYY OnarcAapsd MHOTOMAPHOCTH 32NCIUICHAA! OJHOBPEMEHHO
B 3alCIUIEHENH "MOKET HaxoJuThca no 25—30% nap 3yOses.

Ha pac. 2.21,8 noka3san BONHOBOH pedyKTOp ¢ KYJIRYKOBBIM
TEHEP2TOPOM BOJH 2 # rIOKAM TOHROCTEHHBIM KOJIECOM 3 CBRpPHOM
koHCTpYKimu. Ha penyries sany I HaXoQMTCH KY 390K, HA KOTOPOM
ycTanoeneH THOKAI NOONIAMHNK, CONPAKEHARIN ¢ rH6XUM XoXecoM,
3y0bid KOTOPOTC B ABYX 30HAX' BRXOZAT B 3JAURIUICHHE C 3yOnaMH
KecTkoro xoneca 4. Kymadox reseparopa.BONH HAXORRTCH HA BANY
C paZHAZIBHEIM 3330pPOM; MEpeRayd ABMKEHHA ~OCYIIECTBIACTCA
3y6uatolf MythToll, XoTOpas obecneyNBasT CAaMOYCTAHORKY IeHepa-
Topa npu pabote peaykropa. C ruxoro xoneca Bpamaiommii Mo-
MCHT IepefaeTcd LITHAUAMH BEIOMOMY Baly 3.

Morop-peayxropol

MoTop-penykTop — TG arperart, CGBMelalonmit B ONHOM Kop-
Nyce 3JeKTPOABHTaTeNb H pPemyKTop. [lochenunee oGCTOATENILCTBO
no3zpoRAeT NoGHBATECA GONBHIOH TOYHOCTH PACMOIOXKEHNH Bana
‘PEEYRKTOpPR OTHOCHTEIEHO Bana JNeKTPOABArATENs H YMCHEHIACT
_ Hame BCTPEYAIOTCH MOTOP-pENyKTOpPs! ¢ 3y0uaTeIMM nepeaa-
“4amMn OOLIKHOBEHHEIMH ¥ IUIRHETAPHLIMAL C :
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Puc. 2.21. Bosuoboi 3yGuaTmii opuocTynemvaTnlii pesykTop:
4 — xAHeMaTHYeckas cxema; § — reHepaTop BOAH; & — ApoaoabHbH paipel

[Ipr RpamieHud .reHEPATOP2 3alelICHAe 3y_ﬁheia nepeMenaercs
nomobuc Gerymeidl BonHe, YTC H JAJI0 HA3IBAMME ITUM Nepena-
Tam, .

Ilupokoe paclpoCTPaHEHHE NOMYTHIA KYI2aYKOBEe TeHEPATOPD
sosn (puc. 2.21,6). Ha npodumupoBanubii Xyaauok A HaCaxeHo
BUyTpeHHee Koubio rubxoro. nofmunnmka B, Hapykroe XOmBuo

24

E-DRAFT.5U
Ly

THOKOTO NONEIAITHAKA CONpMKEHO C BHYTPEHHSH MOBEpXHOCTBLIO
rubxoro xoneca B, ofecnewusas eMy 3ajanHyw d¢opmy nedop-
Mamma, Konmstia rafKoro noJuMnaaka AMEIOT MAlyK TOJNIHHY H
no3TOMY CPaBHMTEJNBHO Jerko JedopMupyioTed. Hmke npusenensl
I CPABHEHHA pAa3MepH ABYX ITOJIOHIHUKCE C OJHUM H TeM X¢
BHY TPEHHUM JHAMCETPOM: FHOKOro B 0OBMHOTC HIAPHKOBOTO panu-
anmsHOTO NErxoil cepuu:

d | o] Bl du| s

a8 Togummnx
] ra - MM
Lfoun | I ubx uid 60 20 13 [7,144] 1,85
EENNS\ Mapuxossit | 60 | 110 | 22 | ~15| ~75
w paavanEHLI
e B

nerxkofl cepuH

Monaymu 3y6uatsix xonec 3 u 4 (cM. puc. 2.21, @) 0OMHAKOBB],

HO uHcna 3yOheB pa3sHeEe, Z3y < Z4. IlepeaTouHoe YUCIC BOJIHOBOI
Z3

flepefayy paBHO ¥ = IMpa onTAManbHEIX — 3HAYCHUSX

Z4— 2y
(z4 — 23) = 2 1mn 1 AMANA30H NEpeNaTOMHBIX OTHOINEHHAI B GAHOCTY-
fIeHYATHIX BOJHOBLIX pEOYKTOPAX cocTaesaeT oT 80 go 300 (u Gomee).
Bonrosbie mepenaum 00MAN2K0T BLICOKOHM HArpysouwnoi cmocob-
HOCTBIO ONaroaaps MHOTOIAPHOCTH 3aielUIeHHA: OJHOBPEMEHHO
B 3aNCIUTEHAN ‘MOXKET HaXOOHThca go 25— 309 nmap 3ybees.

Ha puc. 221, ¢ noxazan BOJHOBOA PEAYKTOP € KYJI24KOBLIM
reuepaTopoM BONINA 2 U THOKNM TOHKOCTEHHBIM KONecoM 3 cpapHOH
ROHCTpYKuuH. Ha BeayreM sany I naxognTed KyladyoK, 13 KOTOPOM
yCTaHOBNEH rnfxnii MOOBINMHUK, CONPAXKEHHRIA ¢ TAGKAM KOJIECOM,
3y0bd KOTOpPOro B OBYX 30HAX BXOJAT B 3alefieHHe C 3YObAMH
®ECTKOTC KolNesa 4, Kynmavok rerepaTopa ‘BOAH HAXOOMTCA M3 BaAy
C pajuajpHEIM 3330POM; MMEpefaya OBIDKEHHA ~OCYIIecTBISeTCA
1y6uatoit MmydTol, xoTopas obecneTABACT CAMOYCTAaHOBKY IeHepa-
Topa npu paborte peaykropa. C rubkoro xoseca Bpaamomuii Mo-
MEHT fepefaeTcs HINALAMH BEIOMOMY Bany J.

Motop-peayxTopal

MoTtop-penykTop — 370 arperar, COEMEMAIOUHE B 0OJHOM KOp-
Tyce WICKTPONBHIaTens M penykTop. Ilocnmeaxee o6cToATEMLCTRO
foanonAeY no0uBaThCA OONBHIOH TOYMOCTH PACHOIOKEHHS Bama

"PRHEYKTOPA OTHOCHTCABHO BAaNa JNCKTPCABHraTeNns N YMEHEIIALT
" MACKO - geTaneif MpmBoHA. . ‘ ‘

-~ Hame BCTpEYalOTCA MOTOpP-penykTopnl ¢ 3yOuaTomMu mepeda-

"4amMn’ OGLIKHOBEHHEIMH H MIIAHETAPHEIMIL.
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Puc. 2.22. MoTop-peaykropst:
g — rOpH3OHTAISHEIT; § — Beprukansuyt

g

7

Pue. 2.23. Motop-peayxrop ¢ oamocTynenazoil 1yGyareli uTHAspHHeCKOH nepeasyei

Ha puc. 2.22 moxazanel oflime BUABI MOTOP-PEAYKTGPOB. Ha
puc. 2.23 naobpaxen B paspeie rOpH30HTANIBHbIH MOTOP-PSIYKTOP
¢ OfHOCTyTMeH4ATON 3y0uaTol ITHAADHYIECKOH Nepenayed. Ioxa-
33aHALIT HA pHc, 222, 6 BEPTHKANLHBIA MOTOP-PEAYKTOP BMEET [BE
CTYNEHH: NepByIO ~ 3y0UaTylo ITHHIPHYECKYO OOBKHOBEHHYIO
H BTODPYIO — IUTAHSTAPHYIO.

E-DRAFT.5U

rABA II1
JYBYATBHIE IIEPEJAMN

§ 3.1. OBIIKUE CBEJIEHHA

Pasznmyaror apa Buaa 3yGuaThix fniepenad — 3aKpuiThic M OTKPbI-
ThiE. DTH Nepenady oGbMHO pa3pabarbiBaloT B KYPCOBLIX POEKTAX
yHaioHecd TEXHHKYMOB,

3a K pBITH & 3aKNIOUEHHEIE B OTIENbHEIH KOpryc (Hanpumep,
PEOYKTOPHOTO THI1a) MAY ECTPOEHNbIE B MamiMAy. Il poexmuposoy Huil
PacHET HX BHIMOAHAIOT Hi BLIHOCIHBOCTL N0 KOHTAKTHBIM Haflpd-
KEeHUAM BO M30ekaHUE YCTANOCTHOTO BHIKDABIABAHHA paGo4Mx
nopepxHocTeit 3yGeep. OmpellenMB Ha OCHOBE 3ITOT0 pacueTa
Pa3MepBl KOnEC ¥ NapaMeTPh! 3allefLIEHAA, BLIIIOIHIIOT 3aTEM Hpo-
8epouNbii PACYET HA BLIHOCTHBOCTE 3yObER 10 HANPAKEHHAAM
usruda Ansd openOTBpAleHHHd YCTalOCTHOTO paspykieHHs 3y6ues;
o0pIMHO HAnpAxeHns H3ruba B 3yObax, pacCUMTAHHBIX HA KOHTAKT-
HYIO IPOYHOCTB, OKA3BLIBAIOTCA HIXE JRomyckaembix. ONHAKO [pH
BRIGOpE CAMOIKOM OONBINOr0 CYMMAPHOr0o 4uciaa 3yObeB Komec
(Gonee 200) uian npHMEHEHHH TepMOXuMAYeckoi o6paboTkH nosepx-
HOCTel 3y0ben no Beicokoil TepocTH (HRC > 45) MOXKeT BO3HHK-
HYTbh O11ACHOCTh H3NOMa 3YObeB. JUIA NpemoTBpaIleHHs 3TOr0 pad-
MEpPH 3yOBeB creayeT OnpedendTs U3 PACHETA HX HA BBIHOCHHBOCTE
MO HApAKEHAAM H3rHOa. '

OTKpETHE 31yD4YaThlé NEPETayYy PACCUHTEHIBAIOT Ha
BLIHOCTHBOCTD 110 HATIPKEHHSM HMarnba ¢ yyeToM M3HOCca 3yOben
B mpouecce 3xkcnayaranMa. B aTtom cnyuae uer ueofxomuMocTH
NIPOBEPATE BBLIHOCAHBOCTL fIOBEPXHUOCTEH 3y0BEB O KOHTAKTHBIM
HANpMKEHKUAM, TaK XaX abpasmBHEIA H3HOC nOBEPXHOCTEH 3yOben
NpeJoTEpalaeT BHIKPALIMBAHHE HX OT NEPEMEHHBIX KOHTAKT-
HBIX HAMpAxeHHE,
~ 3ybDuarsle nepenayy, paGoTaroue ¢ GOALIMKMY KPaTKORPEMEN-
HEIMH (MHKOBBIMH) Neperpy3kamn, HeoGX0OUMo NMpoBep#Th HA OT-
CYTCTBHC OIIACHOCTH XpYNKOI'G pPajpyileHWd WIN [INACTHYECKHX
nedopmarii  paboumx noeepxuocTeil 3y0nes 0T XOHTAKTHBIX
HAaNpsXxeHNH, & TAKXKE HA OTCYTCTBAE XPYIKOT0 H3IOMA HJIA NJIACTH-
Tecxux aetdopManuii mpa marnbe. 310 OTHOCHTCSA PABHO K4K K 3aKphl-
ThIM, TAK H OTKPLITHIM [epelaiam.
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Smar
Gp
Pl — =y

{y'lr

Prc, 3.1. KowraxTnsle HANpIKENAS B 30He CONPHKOCHOREHHS OWIVHAPOE BA01L
ofipaszywimei

KparkoBpeMennoe HeiicTBHe IHKOBBIX Harpy30K He OKa3blBaeT
BINAMAA HAa TOBEPXHOCTHYIO # OOMYIO YCTaNOCTHYX OPOYHOCTH
3y6se. [TosToMy onpeneNieHne HAMPAKEHHH, BEI3RIBACMBIX TAKHMH
HATPY3KaMH, CIefyeT PACCMATPHBATL KaK NpoBepxy 3y6ues ma fo-
BEPXHOCTHYI0 B OOI[YIG CTATHYECKYIO MpOYHOCTs. PacuerHble
GopMYNIBI HEMEIOT TOT K€ BAL, 4TO M GOPMYILI [MA PacieToR Ha
YCTAIOCTHYIO {IPOYHOCTD, HO 3HAYCHUS JOMYCKaeMLIX HAMPEKCHUH,
{IpUHAMAEMBEIX B ITHX DacueTax, PasJIAvHbI

Pacuer 3axpaITeiX 3y6uaTeIX nepenad H2 BLIHOCAHBOCTL pabo-
YHX 10BEPXHOCTEH 3y0bEB 1O KOHTAKTHRIM HANPMKEHUAM OCHOBAH
na dopmyne [epua. 212 dopMyna cnyxnT ans ofipelie/leHNsS MAKkCH-
MaIILHOT0 HOPMaJILHOTO HAMpAXEHHMA B TO4Kax cpelHed THHAH
KOHTAXTHOH MOJNIOCKM B 30HE CONMPHKOCHOBCHHA JRYX KpPYroBBbIX
AIMBAPOB € napamreasiiiMa ofpasyrommmu (pme. 3.1). Ipn
BBIBOAE (POPMY.IEI GBI NPHAATSH JONYLIEHAA | MATCPHAN HHINHAPOB
UASANLHO YNPYTH, B TOYKaX KOHTAKTA OH HAXOAUTCA B YCNOBHAX
o0BEMHOr0 MANpAXKEHHOTo COCTOAHMA — TPEXOCHOTC CXATHA;
ganbonkice (M0 MOOYNIO) HANMPANEHHE CEATHA — IVIABHOE IAUPA-
XeHNe O3 — NPUHATO 0003HAYATH Opax; UPH SMIMITHHECKOM 3a-
ROHE pACTIpeJe/ICHHA [AABJEHHs [0 HIMPHHE [IOIMANKA KOHTAKTa

_4
" me’

G.1)

max

S o
TAe g — HArPY3Ka Ha ¢OMHMUY ANHHBL KOHTAKTHOR JHHHHA; ¢ — M-
PHHA KOHTAKTHOH IIOMAJKH, OfPEAENAEMas M3 BBHIPAXKEHHA

_ qPa (1 —v?)
¢ =304 —F
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Ifoncraene 3710 3uasenne B dopmyny (3.1), nomydum

- l/ qE
O may = 0,418 p“p (1 — V2) "

(3.2)
3nece — NIpUBEENHAA KPHBM3INZ LHTHHIPOB, = —1~ +
) pnp up [+
+ or’ rie p; W p; — Pannycel [MMMHAPOB, OTCIOA Py, =
__Ppr N
= it v — xoathpmuent Tlyaccona, mpuaATHIH paRsniM 0,3;

E — Monyns yfnpyrocTd MaTepuala IMNHHADOB; €CNH IATHHIPHL
H3TOTOBJICHSL M3 PAasHBIX MATCPHAIIOB, TO ONPENENAIOT NPHBENEH-
HEIH MOAYNB YNpyrocrs

_ 2E{E,
E,+Ey

§ 3.2. PACHET HIHJIHHAPHUYECKHX 3YBYATBIX KOJAEC
HA KOHTAKTHYHX BBIHOCAHBOCTH

Ana pacdeta nepemay ¢ NHNHHIPHYECKAMH 3yOYATBIMH KOJIe-
cam¥ (puc. 3.2) na BbIHOCINBOCT: paboynx mopepxHocTel 3y0bes 110
KOHTAKTHEIM HAUPAKEHHSM [10Ib3Y-
wrca dopmyno#i (3.2); maxcEMann-
HOe HOPMAJLHOE HANPDKEHHE Oy
npuaaTo ofcImavats oy wHaeke H
(nar.) cooTBeTcTByeT mnepBolt Gykse
damMunER  3HaMenuTOro  (QHINKA
Hertz'a; parpysxa Ha eQHHALY JJm-
HbI KOHTAKTHOH JHHHH 3Y0ObeB

]

o FKn
bk,
F
rge F,=—0t .
A cos a,, ¢os B HOpMaih
HafA cwla B sagemiaecHuu; F, =
_ 2T, _ 273 "
—dx = i OXpyXkHaA ciLTa; 7)

o, — yYroa 3auemnienns; mo [OCT

1375581 on npHHEAT paBnniv 20°¥; P

3.2, Teomerpus ayGuaroro
IBOALBEEHTIIOND JauenjaenHa

* B naneueitmiem Gyaem cumTaTh o,

o, [Oe o —~ AeNHTeNLHLIR yron
opoduna HIE yroa npoduis HcXomHOTO

KORTYpa.
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B — yron maxnona 3y6a no oTHoweHHo x ofpasyloimei NesTesib-
noro muiuaApa; Ky — kosthduuaent, yuuThbisaromsid OHHaAMHYC-
CKYIO HArpyiXy M HEPABHOMEPHOCTb PACMpPENENCHHA Harpy3kd
MexXzy 3yObAME 1 O MAPHHEES BEHNA; b — wupkna BeHua; k, — xoad-
(HUAEHT CTENEHH NEPEKPBITHA.

[IpEBeAcHHbI PAAHYC LHIAHAPOB Py, CIEAYET 3AMCHHTD BENTHYH-
HOM MpUBENCHHOIO padHYca DBOTLBEHTHBIX npoduuieii 3yOnes B
fomoce 3anelICHAA; TaKk Kax

_ dysing _dysina d"—u
Pr= 2cos P’ P2 = cosB” d,
TO )
dysing

Prp = 2cosBu+1)’

ToACTaHOEKA NPHBEAEHHBIX 3HAUCHHA BENMYMH B (opMyy
(3.2) Ja€T BOAMOKHOCTb BHIPA3HTD 3ABHCHMOCTBL Oy OT NAPAMETPOB
ayGuaToil nepe’ay¥ B BHIE

_ E 2cosP _LZT;KH[u+1)
=V (1 %) sinZa k, dib '

JlanbHeiimie pacyeThl A4HBL B COOTBETCTBAH € peKOMEH/a-
uaama T'OCT 21354—75. Honyuwesubie B OTHENBLHLIX CHy¥adax
HelanaYnTedbHBIE OTCTYIUIEHHS, MPAKTHYECKH He BRIHAIOIIHEC HA
BENMYMHY KOHEYHOI'G pelyNbTATa, UMEKT LENbI0 HEKOTOpPOEe YHpO-
LieHAe pacyeTa.

Jas npakraseckux pacyeros mo FOCT 2135475 speneun ¢ie-
aywuye ycnosusie 0003HAUCHHA!

3.3)

E
Zy= VW — xo3hduumeHT, yIATHIBAOLAE MeXaHuye-

cxue CBOHCTRBE MaTepHaia COIIPAXEHHBIX 3 OYATHIX KOIIEC; €0 pal-
MEPHOCTL COOTBETCTBYET Pa3MepHOCTH E

2cosp
Zn = Vsin 2a,

hopMYy CONpMKEHHDIX NOBEPXHOCTEH 3yObes B MONIOCE 3AUSIICHAR,

3

— GeapaiMepslit ko3 ALHENT, YU THIBAFOLLIAIT

n
Z.= 1/?- — GespasMepuelit xoappHLKEHT, YH4HTBIBAIOINI CYM-

MApHYIO JIMHY KOHT2KTHBLIX JHHAH, And npaMo3ybeIx korec k, =

=71 % : 1A KOCO3YOHIX Y HIEBPOMHBIX k; = €,, TI¢ €, — CTCNCHD
= %

MepeRpHITAL.
C stumn oGoznavennsmu Gopmyna (3.3) npaMeT BHJ

30

21Ky (1 + 1)
Cy = ZMZHZs V——z—z H ( ) . (34)
d3b

Bce peTHYANDI, BXOASIAC B 3Ty (HOPMYITy, NOJKHLL GBITH BHIpa-
HEHBI B COOTBETCTBYIOUMX enuumuax. B I'OCT 21354—75 ngony-
IIEHO OTKJAOHEHHWE OT 3TOro paBHia: MOMEHT BRIpaxer B H.wm,
adn b B MM, Hanpaxenne 1 Moay s ynpyrocta 3 MIIa (uncies-
HO cooTBercTBYeT MH/MZ),

B panmuueiiniem, cnelys npaBady TeopHm pa3MepHOCTeH, Gymem
BbipaxaTs MomedT B H MM, d n b B MM, oy 1 E B MIla (ato
YHCIEHHO COOTBETCTBYET H/MMZ).

Ana ctanu npummMmarot: E =2,15.10° MIa; xosdpduuuest
Nyaccona v =03, Ilpn sTEX 3Ha4enuax xoaddunyenTt

Zyy = E 2,15-10°
a(l —v?) 3,14 (1 — 03%)

YucneHABle 3navycHud xoddduuuenta Zj:

A npAMo3yOeIX Konec mpu o= 20°, p=0 Z; = 1,76;

2t Xoco3yGbix KoJec mp a = 20°, B = 8+15° Z, ="1,74+ 1 71;
JJ1A BIEBPOBHBIX Konec Zy = 1,57.

Cpeanne suavenvs xoaddunventa Z,:

LA apaMo3yOex nepedad npu o = 20° Z,=079;

nna xecosyOeix nepenau Z, = 08.

INocne noxcTAaHOBKH YKA3aHHBIX 3HAvEHHM Xo3pduumenTon =

dbopmyny (3.4) 1 zaMennl B Heil d, uepe3 MEXOCEBOE PACCTOAHHE
aw

I
=275 H2 jmm.

Qe u
u+1

noxygM GOpMyNbl OIS NP OBEPOYH OT O PacieTa;
npsMo3yCHIX mepenat

2

30 |/ oKy +1)?
Cu = aw.l/ Hbuz ) < [o4]; (3.5)
Koco3yGrIx mepenay
270 1/ TKy (u + 1)
On = a, V ) Hb(u2 ) < [oul (3.6)

Bripaxas B 37ux dopmynax seamuuny b zepes a,, ¢ NOMOIBIO

koapduumenta mmpudaer 3y6Guatore peHua \IJ,,,,=—£-, I0TY4UM
. aw

dopMyny mn1a npoexTEpoBounoro pacuera a,, MM

|
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3

LKy

a, — Ka (u + 1) Vm (3.7)

Iaa npamo3yOulx nepenay K, =49,5; mns xocosyOerx # wen-
pounpix nepenai K, = 43,0

Ko>dduunent Ky = Ky KypKiro, roe Ky, — koabdumment, yun-
THIBAIOIMN HEPaBHOMEPHOCTL paclpegeNiedud HATPY3XM MeEXAY
3y6baMu; Ana OpaMo3yGex kosec mpuapMaroT Ky, = L0, s
KOCO3yGBIX XOJIeC B 3aBACAMOCTH OT OKPYXKHOH CKODOCTH b: 1pH
v = 1020 m/c n 7-it crenes® TouHocrH Ky, = 1,0+ 1,1, mpn v 1o
10 M/c B 8-it cremenn TounocTH Ky = 1,05+ 1,15; Kyp — xoa-
uuMenT, yanToisaomuil HEpaBHOMEPHOCTD PacilpEAeIeHNd HAIpY3-
¥¥ 1o mwupHAe Benna, [Ipy NpoeKTHPOBAHNH 3AKPBITHIX 3y6uaTIX
nepenay  PEAYKTOPHOrO THIA {IPHHAMAIOT 3HaweHHd Kgyp 10
tabm 3.1.

3,1. OpHenTuposoumsie sHavenssi Kodpumwenra Kpp ama 3y6uatax
[Cpeaad peayKTOpPOoB, paGoTArolMX NpM nepeMennoli Harpyske

Pacnosowesne Trepgocts HB nopepxuocted
3yGHATHE Kolec 3yGees
OTHOCHTCNBHO ONOp <350 =350
CummeTpuuHOe 1,00—1,15 1,05—1,25
HecyMMeTpUIHOS 1,10—1,25 1,15— 1,38
KosmconsHoe 1,20—-1,35 1,25— 1,45

MeHpiUne JHAMEHHE DDUHHMAIOT J[Ad mepexad ¢ oTHomeunmeM Vpy=
= bfd; = 0,4; npu ysenmueHuH Vpg o 0,6 Ana EOHCONMBHO pACHOROXKESHHLIX
xonec H Ypg o 0.8 npH HECHMMETPHYHOM PAGIONOKCHWH HX CNEAYT OpHHH-
MaTe Gonbiume W3 yxazamuwix b TaGnuue suasewudi Kpg. Ilpm noctomumod
Harpysxe Kpg=1.

Onpenenesne ¥y, cM. fopmyny (3.8).

Junampyeckuit koadduunenr Ky, onpelensioT B 3aBUCHMOCTH
OT OKPYXHON CXOPOCTH v KOJIEC ¥ CTEIIEHH TOYHOCTH MX H3TOTOB-
JeHAS,

Jna npaMo3y6eIX XOMEC NpH v A0 5 M/C CienyeT HA3HAMATDH
8-10 crenenn tounoctH o [OCT 1643 —81; mpu 3toM Ky, =
= 1,05+ 1,10.

Jlnsa koco3ybuix kontec npH v 10 10 M/c HasmavaoT Takxe 810
cTeéneHb TOMHOCTH # npuauMawT Ky, = 1,04 1,05, Tlpr v cepile
10 no 20 m/c 1 7-if crenenn ToanocTs Ky, = 1,05+ 1,1, Mensnine u3
YKa3aHHLIX 3H&4YEHH OTHOCATCA K KOJIECaM C TBEPAOCTBIO MOBEPX-
pocreit 3y6res HB < 350, Gonuume — npn TBe¢pmocTa HB > 350,

2
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Koadpummenter Ky, 1 Ky, Moryr OuITe onpenelieHl TOIbKO
TOrAa, KOT/1a U3RECTHH! pa3Meph!l fiepeatyl (Hago 3HATh CKOPOCTD b).
fosromMy npH NpOSKTHPOBOMHLIX pacueTax 1o dopmyne (3.7) npen-
BAPUTENILHO HCHONB3YIOT OAMH K03bbuuuent Kyp, yIUTHIBAOINMEA
HEPABHOMEDHOCTL DPACIIPEASACHAA HAIPY3KH 10 ILIAPHHE BEHN2
(cm. Taba 3.1).

TipH NpOEXTHPOBAHHM peAYETOPOB OOBIMHO 33an3l0TCA BenH-
vHHOM iy, = b/a; ANg NpsMosyOmix nepelad APHHAMAOT Yy, =
=0,125+025; ana xocosydsix VY, = 0,25+0,40; nna HIeBpOHHLIX
Yp: = 0,5+ 1,0. UToOM BRIYMCIHTL Vfp, 110 BEIOPaHHOMY 3HAYCHHIO

Vpe, CHACAYET BOCHOABLIOBATLCA PABEHCTBOM o) = (—2:—{)—; TOraa
u
b bu+1)
Voa = = g = 05U (u+ 1) (3.8)

JonyckaeMoe KOHTAKTHOE HaNPAXEHHE ONPEAENOT fIPH NPOeK-
THPOBOHHOM pacyere no dopmyse

_ SuiimpKur
[ox] = ~sa] (3.9)

34eCh O jimp — NPEAET KOHTAKTHOH BEIHOCAMROCTH fpH 6a30BoM
YNCTE IMKNOB (BHAYEHHAS Oy jimp YKa3aHH B TabR. 3.2); Ky, — woatu-
[UEHT JOATORSYHOCTH, €C/IM YHCNO IHEKJIOB HAIPYXKeHHs KaxAOro
3yba xoneca Gonbwe GazoBoro, To npuamMarT Ky, = 1. Hmeauo
Taxol coydaii TANAYEH AN KYPCOBBIX MPOEKTOB, BHUIOTHACMEIX B
TEXHHAKYMAX.

B ApyrHX YyCJIOBMAX, KOTJQ 3KBHBANEHTHOE YHCAO [MEIOB
flepeMenbl Hanpsixeanid Nyp Mennile Gazosoro Nyg, 10

6

N
‘KHL= VN—Z

Ecnn npH pacdere xofieC U3 HOPMAanu30BaHHOH WM yIy4IieH-
Ho#t crann Kg; nonydaercs Gonetne 2.6, to npasnMaloT Ky = 2,6;
UL KOnec ¥3 3akanensod ctand Kyp < 1,8; [Sy] — xosdduuuent

‘BEe30MACHOCTH; AR KOJEC H3 HOPMAJMIOBAHHOH M yIy4mieHHOH

cTany, a rakxke npu ofbeMuoil 3akanke npuguMaroT [Sy] = 1,1 +1.2;
OpH OBEPXHOCTHOM yrpouseHnH 3yOnee [Sy] =12+13.
Janupie ans Be00pa MaTEPHANOB LIECTEPHH H XOJieca fIpHBe-
Jenpl B rTabn 3.3, PexoMeMOyeTcda Ha3Ha4aTbh HANA HIECTEPHH H
KoJeca CTans OAMOI M Toi e MapkH, Ho obecreunBaTh COOTBETCT-

‘BYtomeil Tepmudeckoi 0GpaBoTKOH TBEPAOCTL NOBEPXHOCTH 3y6neB

wecrepan Ha 20— 30 enumnn bpuuenns Boile, yeM Kojeca.

a3
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3.2. Tipenen KOMTAKTHOH BLIHOCIMBOCTH OPH B6a30B0M MKCIIE HHKIIOB

Cpeanas
Criocol Tepmoxumudeckoi TEEPOOCTL Cram O ftimb
obpaboTkH 3y0beB [OBEPXHOCTER MIa
3ybaen
Hopmaymsaius HIR  yIye HB < 350 | Yraepoauctan | 2 HB+ 70
menne H JIETHpoBaH-
Hasd
Ob6seMuaan Jakanxa HRC 38-50 18 HRC +
+ 150
TlopepxHOCTHAA 3aKaNKa HRC 4050 17 HRC +
+ 200

I{ementamus 1 mETpoueMed- | HRC > 56 | Jlermpopannas 23 HRC
TATHA

HV 550— 1050
750

A30THpOBAHHE

MpuMevanye Bajoboe wncno wikiaos N o OMPEOSNAOT B JABHCHMOC-
TH OT TBEPHOCTH CTANM, NIpK ThepaocTd’ HB < 200 npranMatoT Nygo=107; npu
Taeproctn HB 200—500 anagenue N o BO3DACT2ET OO aMHeHHEOMY 3aKOHY OT
107 go 6-107.

3.3, MexaHmeckue CcaofcTBa Cratell, OpAMeRsueMBIX JIA HITOTOBRIEIHA
3yDuaThIX Kojaec

Huam TMipenen | Tipenedt |pponnocrpy,
hg;;li_'l’;a 3arom§¥:¢, :%‘; reRyaceti B Tepmaobpaborka
MM o,, MIla Mﬁa (cpenuan)
45 100—-500 570 260 190 Hopwmanusauus
45 Jo 90 780 440 230
90—120 730 390 210
Cu. 120 690 340 200
30XTC Ho 140 1020 840 260
Ce. 140 930 740 250
40X Ho 120 930 690 270 Vnyumenne
120—160 330 590 260
Cs. 160 830 540 245
40XH Ho 150 930 650 280
150—180 B8O | 590 265
Ce. 180 B35 540 250

Hpodoancenue mabia, 3.3

IIpenen | Ipeaen
Mapka Huamerp P PEACH | TpennocTs
o al;m 3ArOTORKY, ggg_;: T“{r HecTh HB | TepmoobpaboTka
i Og, MIa Mﬁa (cpeanss)
40N - 520 290 160 | Hopmanmsauus
4511 540 310 180
35T - 550 340 190 Yayurenne
t 35XICII 790 590 220
] Mapra cram Tm}];ﬂcgn Tepmoo 6paboTea
IOXTC, 35XM, 40X, 40XH 45—55 3akanxa
12XH3A, 18X2H4MA, 20XM 50—63 Llementauns, 3akanixa
20XT'M, 25XTIT, 30XIT, 35X 56—63 HurpoueMmeRrauus
J0X2MIOA, 38X210, 40X 56—63 A3oTHpOBBHHE
40X, 40XH, 35XM 45—-63 IlosepxHOCTHAN 3akaika
¢ narpesom TBY

JAns HempamMo3yGEIX KoJleC pDAcYeTHOS AONYCKAEMOE KOHTAKT-
HOE HamnpoKeHHe

(o] =0,45{(on] + [om]), (3.10)

rae [ow] B [On] — Donyckaemble KOHTAKTHBIC HATDSDKEHMH COOT-
BETCTBEHHO JUIA IUECTEPHH M KOJIECA; NOCHE ONpPEIENEHHA 3THX
BENHYHH CNEAYET NPOBEPHTH BBLINOJIHEHHE YCIOBHA

[UHJ "<- 1523 [UH min],

¢ [Oym). K2K NpaBuio, paBHo (o]

IMocnenoBare/ILHOCTE HPOSKTHPOBOMHOIO PACYETA

1. OnpenenatoT BeNHYHHEL, BXOIAUIHE B IpaByO yacTh GOpPMYILL
(;’::'_1'), COOTBETCTBEHHO JUIA MpAMO3YOBIX HIH KOCO3YSHIX Nepenad;
HPH 3ToM nepenaBaeMbli MOMEHT T; BXOAHMT B HHCIO 3aKAHHBIX
(HG:-XOnme) BENMMHH; KoagduuHeHT Kyg B monyckaeMoe Hampsxe-
K¥e [y ] HAXOMAT MO NPHEEJEHHBIM BHIIE NAHHBIM; NEPEeAATOYHOE
HMCIIO ¥ paBHO OTHOINEHHIO 4Hcen 3yObeB Kojeca H IIECTEPHH;

‘TakK Kag Z) H 2 B HAYAJIC PACMETA e11lC HE YCTAHOBJIICHBI, TO NPHHAMAOT

B R S

Zy w3 Ha ?

{)%p YIJIOBBIE CKOPOCTH M, (); HIK YaCTOTHl BpPAIleHHd hy, hy
YCNOBNEHB 3anaHHeM. ECMH nocTasiaeHO YCNOBEE NpHAEpXU-

35
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BATLCA CTAHOAPTHBIX 3HAYCHHI U, TO CAEAYET OKPYTJHTE BEIYHCIEH-,
Hoe 3Havenne u no BesHunabl o TOCT 2185-—66:

1 pan: 1; 1,25; 1,6; 2,0; 2,5; 3,15; 4,05 50; 6,3; 8,0; 10,0;

2-it pag: 1,12; 14; 1,8; 2,24; 2,8; 3,55; 4,5; 5,6; 7,1; 9,0 11,2,

Tleppotil psia cneyeT MPEANOYHTATE BTOPOMY.

CranpapTHble 3HAYEHMA NEPEOATOYHOTO 4YHCNA CrefyeT pac-
CMATPHBATB KaK HOMHHAJbHEE. B AanpueillieM NPH yCTaHOBJICHHK
AHAveHHHA Z; B Z; YTOUHAOT (aKTHIECKYt0o BCIMYHMHY .

KoaddHUHEHTE WKPEHBI BEHIA Yy, PEKOMERAYCTCA BLIGHPATH
u3 psaa no NOCT 2185-66: 0,10; 0,125; 0,16; 0,25; 0,315; 0,40;
0,50; 0,63; 0,80; 1,00; 1,25,

Jna npaMo3yOeIX KONEC DEKOMEHINYETCH  OTPAHEYHBATDH
Vo € 0,25; I1s koco3yOblX MNpeINOYTHTENHHO TPHHAMATB Wh =
= 0,25 +0,63, nposepsas (npa Y, < 0,4) BHMOHEHHE YCIOBRA

2,5m,
Wea > a,sin B’

2. OnpenenaioT MEXOCEBOE PaccTOAHHE 4, Ho dopmyne (3.7)
M OKpYrnaoT ero A0 Gmmkalimero ssasenus no I'OCT 218566
(B MM):

1-ii pax: 40, 50, 63, 80, 100, 125, 160, 200, 250, 315, 400, 500,
630, 800¢, 1000, 1250, 1600, 2000, 2500;

" 241 pag: 71, 90, 112, 140, 180, 224, 280, 355, 450, 560, 710,
500, 1120, 1400, 1800, 2240

Teppriif pAn cleOyeT MPEANOYHTATE BTOPOMY.

3. Boi6mpaior Moayar B HHTepeane (0,01-002)a, r BHpas-
ruBaror ero no FOCT 9563 —60* (3 Mm):

1+t pan: §; 1,25; 2; 2.5; 3; 4; 6; B; 10; 12; 16 20.

2% pam: 1,375; 1,75; 2,25; 2,75; 3,5; 45; 7, 9; 11; 14; 18; 22.

TMepprlit paa cieayeT MPEANOYHTATH BTOPOMY.

Jna xoco3yGeIX KOJEC CTAHAAPTHBIM MOJYNEM CYATAIOT HOP-
MayibHEI M, JisA LMEBPOHHEIX KONEC CTAHAAPTHEIM MOAYJIEM MoO-
xeT. GHITL Kak HOpPMAJLHBEIH MOOyab M, Tak H OKPYXRHOH m,.

4, OnpenensioT CYMMAPHOE YHCIO 3yObeB Zp = 2y + Z.

JLs KOJEC O CTAHNAPTHBIM OKPYHCHbIM MOAYIEM (IpAMOo3yShIX
H UIEBPOHHBIX)

S - 3.11)

m!
Jins x0co3yGLIX M WIEBPOHHEIX €O CTAHAAPTHBIM HOPMGAbHbIM
Moaynem
2a,cos8 B
m,

zg (3.12)

E—DRMTISU

-Yron paknoHa nuHMHE 3y0a B npuHEMAOT g Koco3yOBIX Kosec
p uHETepBane P =8 +15°, mna wesponunix B = 25 +40° {m0 45°).
5. OnpenensioT yncna 3yGbes MIGCTEPHR K KOJECA:
z
Z, = E_.

u+1’ (3.13)

Z3 =Zg — 2.

TMo OKpyTJICHHBIM 3HAYEHWSM Z; H Z, YTOYHRIOT NepelaTo4Hoe

qECIIo
23
Zy )

PaCXO)K,ElCHHC C NPEHATHIM paHEE HOMHHAJLHEBIM [ICPEOATOYHBIM
OTHOLIEHHEM HE noDKHo NpeBbiaTs 2,5% npe u < 4,5 u 49 npr
u > 4,5

Tlocne Bcex ykasamHBIX OKpYTJICHHH HeoDXOOHMO NpPOBEPHTH
M§)!(OCCBOC pacCTOAHHE: oA HpﬂMOByﬁHX K HIEBPOHHBIX KoOJieC Co
CTAHTAPTHEIM OKPYXHEIM MOIYIEeM

a, = 05(z1 + z2}m,; (3.14)
ofLMHO TAKAA NPOBEPKA NONTREPKIAET OTCYTCTBHE PACXONKACHRA;

Jina Koco3yOrIX H LIEBPOHHEIX KOJEC ¢ HOPMANbHBIM CTaHAAPTHEIM
MonOynem

mn
cosB’

a, = 0,5 (21 -+ 22) (315)

IIpu npoBepke MOXKET OGHAPYXHTLCH HECOOTEBETCTBHE MNOJIY-
YEHHOI O pe3yNbTATA C PaHee IPUHATHIM 3HAYEHHEM d,, O CTARAAPTY.
B asroMm ciayvae Hago YCTPAHHTbL PACXOXKICHHE HIMCHCHHCM
yina B:

my

cos B =0,5(z, + z;) —. (3.18)

ay

Breiuecnenne Hago BBINOJNHAT:E C TOYHOCTHHY A0 [MATE 3HA4A4Ya-

L uHdp. 3aTeM peKOMEHIYETCH NPOBEPHTH PACYETHl, ONPEACIHB
l"“lll mﬂ

dy =z i dy =z
17 cos B 2 cos B

(3.17)

€ TOMHOCTBIO [0 COTHIX JHosell munnumerpa, H ybepurocd, uto
NpHHATOE paHee '

- d]_ +d2
——2 .

aw
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6. Bo3MoxeH HHOH -BAPHAHT pacdeTa; 3aJaroTcs JHcaoM 3yOnen
HIECTEPHHE; OHO JOIKHO OBITH HE MEHBIUIE Zyy, [0 YCIOBHIO OTCYT-
CTBHA nonpesaﬂna; ana l'IpHMOByﬁHx KoJec

Zmin — 17;
I KoCo3yDBIX H IIEBPOHHBIX
Zmin = 17 cos> B

3aTeM onpegeadtoT

2a,,
m=———
Iyt 2y
J28) 0
2
m, = M’ (3.18)
Zy + 23

OKPYIJAOT MOJMYUSHHLIE 3HAYCHHA H fajlee BEAYT PacyeT Tax X,
KaK OMACAHO BEHILIE,

Tlocne ycTaHOBNEHHA OKOHYATENLHBIX PAa3MEpPoB INECTEPHH H
royeca HeoOXOOHMO NPOBEPHTL BENAYMHY PACUETHHIX KOHTAKT-
upiX Hampmkehuii [cm. dopmyny (3.4), a Takke dopmynn (3.5)
¥ (3.6)], Tak Kak Mocae OKpyrieHHH H YTOUHCHHH Pa3MEpPOB Nepe-
na4r xkoappuumAeHTH Zy, Zy, Z; B Ky MoryT OBITE BHIDaXEHBI
ToyHee, YeM 3TO0 GBIIO MPHHATO B NPEeIBAPHTEILHOM MNPOCKTHPO-
BOYHOM pacHeTe.

Koaddmiuent Zp nns cTalbHBX KoJieC ORI ONPENEICH BEILIE

1

]
Zy =275 l:I—M IoxnctraHopka sroro 3HavueHHA Zy B dopmyny (3.4) u

a,,u

+1

JHAYEHRA d; = ” MPHBOAHT €¢ K BHOY

Z T.
ox = 195 :—wz‘]/;—f;’-(u + 1)% (3.19)

3HavYEeHHUA BEAHYHMH, BXOOALEX B 3Ty dopMyay, H eSHHMUBE HX
H3MepeHHA OLUIM yKa3aHbl B NOACHeHHAX K dopmyne (3.4). Ho Tax
KdK B OPeIBAPHTEIbHEIX pacdeTax Kodbhouumertl Z, ¥ Ky onpe-
JeNA/IMCE GPHEHTHPOBOYHO, TO B NPUBEPOYHEIN PACYETaX HX Heob-
XOO¥MO YTOYHHTH!

U npamMo3yCHIX mepenay

E-DRAFT.5U
| -

3.4. 3uaverna xoyphmmenta Kpyp Ane kocolyGsIX s meBpoREMX nepeiay

CxpyxHas CKOPOCTE ¥, M/C
Crenenr
TOMHOGTH o 1 5 10 15 20
6 1 1,02 1,03 1,04 1,05
7 1,02 1,05 1,07 1,10 1,12
8 1,06 1,09 1,13 — -
9 i1 1,16 - — —

Mpumewanue Ana npaMoaybuix xonmee Ky = 1.

3.5. 3uaxenun korpmumenra Kyp

TBepAOCTb TOBEPXHOCTH 3y0Les
\m:;” HE < 350 HE > 350

1 I i} i 1 m 111
0,4 1,15 1,04 1,0 1,33 1,08 1,02
0.6 1,24 1,96 1,02 1,50 1,14 1,04
0,8 1,30 1,08 1,03 - 1,21 1,06
1,0 - L1 1,04 - 1,29 1,09
1,2 - 1,15 1,05 - 1,36 1,12
1.4 — 1,18 1,07 - — 1,16
1,6 - 1,22 1,09 — - 121
1,3 - 1,25 - 1L,11 - - —
2,0 - 1,30 1,14 — - -

IMpumeszanne [Janwwe, upxHsesennsie B cronbue I, OTHOCATCR K hepe-
HAMAM ¢ KOHCOJNBHHIM pacOOJIONEHHMeM 3yGuaToro koneca; Il — Kk mepenadam ¢
HECHMMETPHYHLIM PacnooXeHHEM KOMEC N0 OTHOWEHH: X omopam; III —x
MNEpemavaM € CHMMETPHYHEIM pacHONONCHIEM,

Onf KocolyOeIX mepeday

| z,= Vi,
1 sﬂ

TAE TopUOBEIR KoxpbHUHEHT NEpPEKpPBITEA

1
Eg= [1,88 —3,2 (— + —l—)]cos B.
Z Z3 :

Hns yrouwieHHs semmtunsl koadduumenta Ky = Ky, KypKy,
Crayxart Tabnx. 34, 3.5 1 3.6

Tipu npoBepoyHOM pacueTe NO KOHTAKTHBIM HAUDDKCHHAM
MOXHO BHECTH YTOYHEHHS, BBedA B dopmyny (3.9) pag noNonHH-
TCNMBHHIX MHOXKHTENEH:

K.
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3.6. 3uavemia wospdumenta Ky

OxpyxHas CROpPOCTH B, M/C
Teepaoem™ |05 | 10 15 | 20
Tepemata NOBEPXHOCTH Crenent ToYHOCTH
1yGren
8 7
Mpamoay6as < 350 1,05 — - —
> 350 1,10 - — —
Koco3yfad H mies- < 350 1,0 1,01 1,02 1,05
[ pOHHAR > 350 1,0 1,05 1,07 | 110

Oxtim b KuLZr Lo Ki K oy

[UH] = [SH'] (3.20)

31€Ch O iy B Ky HMEIOT T€ K¢ 3HAYEHHA, UTO U B QopMyne (3.9);
Te %e 3HAYeHHA HmeeT ko3ddmuHenT GezomacHocTH [Sy].

Kosdpunuent Zy yMHTHBACT BIHAHHE LIEPOXOBATOCTH Collpi-

serHMx nosepxHoctel: Zg = 1,0 npu Ra= 0,63 +1,25 mrm (Go-
KOBLIE NOBEPXHOCTH 3y0nen 3ybuaTrx xonec 7-it ¥ 6-if CTeneHK TOY-
Hocta); Zg = 0,95 npu Ra = 1,25 +2,5 Mxm (60K0BLIE TOBEPXHOCTH
3y6beB 3yGwaTBIX XoNec 7-f CTEeNeHM TOYHOCTH) Zz=09 mpn
Rz = 10 +20 mkmM (GokoBble MOBEPXHOCTH 3yGpeR 3yGuaThIX Konec
8-it ¥ 9-H CTEMEHH TOYHOCTH).

Kosdduuuert Z,, y4HTHIBatOMIKN BAHAHAE OKPYKHOH CKOPOCTH,
pnpenensioT B TOYHBIX pacdeTax mno rpaduxaM H IMIHPHIECKHM
3aBucHMOCTAM, npreenennsiM B TOCT 21354 —75; npu XypcoBoM
'HPOEKTHPOBAHHH MOXHO MPHHUMATE JOCTATOYHO TOYHEIE CPEIHHC
SHAaMeHHA

- Z , -

Toepnocts HB Kosdduupent Z; HpH v M}'c.
e iy 5 10 15 20
< 350 1,0 © 1,04 1,07 1,10
> 350 - 1,0 1,02 1,03 1,05

Kosppuument K|, yIHTHIBAIOWHA BAMAHHE CMA30YHOIO Ma-
TepHajia JUIA 3aKPHITBIX Nepefad, NPHHHMAIOT PaBHLIM CIMHHIE.

Kozdpdunnent K,;, yUMTHIBAIOWHANA BAKAHHE Pa3MEPOB KoJeXa,
NPHHHMAIOT PABHBIM eIHHHUE UL KoJlec juameTpoM dy < 700 Mm;
npu GosblileM AHAMETpE

K =1/107 - d;107%.

AN 3akpuiThix nepepaw, paGoTalolMX CO CKOPOCTAME 10
5—10 m/c m mMmerommx . d, € 700 MM, npoussenenne koaddu-
uueHtos ZxZ KK,y oxasmmaerca GnmskeM x equEmne. Iloaromy
B 3THX CAyuyasx MOXHC H MPH NIPOBEPOMMOM pPacicTe NpH-
HHMATh 3HaueHHe [Oy], noxyvenHoe no dopmyne (3.9).

TNepepaun, paboratomHe ¢ KPaTKOBPEMEHHBIMH INEPErpys-
KaMH (NHKOBLIMHM HArPY3KaMH), CIEAyeT NpPoBEPATh Ha OTCYTCTBUE
nIacTH4ecKHX Jeopmanmdii MM XpynKoro paspymieRMR paboumx
NOBEPAHOCTEH 3y0beB; MaKCHMANLHOE HalpMKeHME, BOIHHKarolee
NpH NAKOBOH HATPy3ke, onpenensioT no dopmyne

T
O max = GH‘I/LT:E“; (3.21)

OHO HE JOJIKHO MpeBHINATh NpeJENbHOro HOMYCKaeMoro Hanps-
XEeRUA [Op,,|, NPHHEMAEMOrO [ni CTANBHLIX KoJiec NpPH TBep-

mocre HB < 350 papeeM 3,10, w npe HB > 350 pasnmM

413HRC; B dopmyne (3.21) oy — pacueTHoE HaNpPDKCHHE B
noBepXHocTHOM chooe 3y0bes, ompeaensemoe no dopmyne
(3.19); Tymax B Th — MAakCHMaipHBIH (MHKOBHIA) H HOMHHATE-
HBIH MOMCGHTBI Ha BaJy Kojeca.

§ 3.3. PACYET 3YEBEB HHIHHAPHYECKHX KONEC
HA BLIHOCJIUBOCTL INPH U3ITUEE

B pacderax uMIMHOPMYECKHX NIPpaMo3yOeix Konec 3yD  pac-
CMATDHBAIOT Kak OalKy, XECTKO 3ZAUTEMICHHYIO OJHHM KOHIOM,
Cuny cuuratoT npWiokeHHoi Kk Bepuwimne 3y6a nmo mopManH
K €ro MNOBEPXHOCTH; CHAY TpPEHH® HE Y4uTEIBaloT. PacucrHas
cxema HarpyxeHus 3y0a npefcrasiicHa Ha pHc, 3.3.

dopmyna o npoBepodHOro pacuera 3yO6beB Ha BBIHOCIHBOCTH
no HampsoreHusM Harnba umeeT BHA (oM. [OCT 21354-75)

K
or == b;;YF

< [0’ F]- [ 322)

"Yrobel BHIBECTH GOPMYNy AN NPOEKTHPOBOMHOTO pacveTta
Ba m3red (TaxHe chmyda® BCTpPEYAaiOTCA B KYPCOBHIX MPOEKTax

PeaKo), BBOJAT ko3QdBIEEHT Yy, = b/m, 3aMensior F,=-;—:, b=

"=y m ¥ MoNy4yaioT HAa OCHOBAHMU Qopmyns (3.22)

3 ———
2T K Y5

"=V Tl @29

-4
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Fn Puc. 3.3. PacuerHas cxema na-
’ rpyxeina 1yba npamoryGoro us-
SHHAPHYECKOrD KOARCa

3neck Mmomentel T(B H - MM)
H wucaa 3ybeer z Moryr
k OLITE B3ATHl MO IIECTEPEE
> WIE [0 Kojecy, Tak Kax
COOTBETCTBEHHO

n T

) zy

mp
NS
Q’W

s
‘ PacuerT cleayeT BECTH

. . A 3y0ses Toro K3 Koliec,
T[‘n\ g A KOTOPOro OTHOLIEHHE
LI o
L-F—] Medbiue; Yr — KO-
Yr
| sbduupuerT, YURTHIBAMEI

¢opmy 3yba. Ilpn oam-

HAKOBBIX MaTepHaiax B HX

MeXAHAIECKRX XapakTepHCTHEaX Yy DoJbilie 1A IISCTEPHHU, NOFTOMY

B 9THX CIyyasx HMeHHO AnA 3yObeB HIECTePHK K BeayT DacHeT.

3uavcHud koddduunenta Y gawst B TOCT 21354—75 B BHAE

rpaprkoB ¢ yieToM xospdunmenta cmemenus. Jina 3y04aTBIX

KOJIEC, BRITIONHEHUEIX ©e3 CMelleHHA, Yy HMeeT CleJyIOlIHE 3Ha-
MEHUA

z . . . 17 20 25 3 40 50 60 70 8O 100
H Gonee
Ye. . . 428 499 39 380 370 366 3,62 361 361 3,60

Koaddrmment marpysku Ky npencrasiser codoii npou3BeeHRE
aByX xoabduupmentos: Ky, YUHTHIBAIONIET 0 HEPABHOMEPHOCTH pac-
NpefeNeHda HArpy3ku Mo miEHe 3y0a (xoadduumenr koHueHTpa-
uME Harpysxu), ¥ Kp, YURTHIBAIONIEro AMHAMHIECKoe NEHCTBHE
Harpysku (xo3dduuuenT TRHAMHYHOCTH).

3uaveHns xodpduunenta Kpy NpuBCICHE! B tabn. 3.7, cocrab-
nenvioll Ha ocHoBaHEK rpadmukos 'OCT 21354—75 ¢ mexoTopsl-
MHE YIPOUICHHAMH.

3naueHua kxospdymmenta gHHamMMynoCTH Ky, TPHBEJICHRI B
tabn, 3.8.

B GoNLIIMICTBE CIyvace HAanpakeHHa wuiruba 3yGrep M3-
MEHSIOTCA BO BPEMEMH [0 TPEPHIBHCTOMY OTHYJICBOMY LMKIY,
N03ToMy JONYycKaeMble HAIPAKCHAA ONPEAENAIOTCA B 3ABHCHMOCTH
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3.7. 3uavenus xoxpdmmenra Kpp

Trepaocte palounx nosepxuocTed 3yOheh
j’;; " HB < 350 HE > 350

b S I I v 1 1 11 v
02| 1,00 1,04 1,18 1,10 1,03 1,05 L,35 1,20
0,4 1,03 1,07 1,37 1,21 1,07 1,10 1,70 1,45
06| 1,05 | 112 | L62 | L40 | 1,09 [,18 - 1,72
08 | 1,08 | 1,17 - 1,5 | 113 128] - -
10| 1,10 | 1,23 - - 1,20 40| — -
121 .13 | L30 — - 1,30 1,53 | - -
174 1,19 i,38 - - 1,40 — — —
1.6 | 125 | Ld5 - - - - - -
1.8 1,32 | 1,53 - - - - - -

NDpumevaupe Hdauume 8 crosabue I OTHOCHTCH X CHMMETPHYHOMY pac-
MONOXSHHI 3y0YaThiX KOJEC OTHOCHTEmHO onop; Il — K HecHMMETPUIHOMY;
IIl — ¥ KOHCOABHOMY UPH YCTAHOBKZ BANOB HA I[IAPHKCBHIX [OMIOIMIIHHKAX]
IV — To e, HO OpH YCTAMORKE BANOB HA DPONHKOBLIX DOMIEHIHHKAX.

3.8. OpuenTuposousbie 3Hagenun wo3ddumenta KF,

TBeplocTs Okpyxuas ckopocTs v, M/c
Creners | HB paGoucti

| TOMHOCTA | NOBEPXHOCTH 3 3-8 2—125
3y0ren !
6 < 350 i1 1,21 1,3/1,1

> 350 /1 HR BTH 1,251
7 < 350 1,15/1 1,351 1,45f1,2
> 350 1,15/1 1,25/1 1,35/1,1

3 < 350 1,25/1,1 1,45/1,3 —/i4

> 350 1,2/1,1 1,35/1,2 =13

IMlpumevanue,

B uyacauTene yKalaHE IHAYEHHR KFIJ g npaAMosyGhIX
nepead, B 3HAMEHATENE — AAE KOCO3yDhIX.

oT %5 — NpeaeNa BHHOCIABOCTH (DPH OTHYJNEBOM WHKIE),
COOTBETCTBYIOLIEro 0a3zoBoMy HHCIY IHKIOB,
Meroarky BHIOOpa OONYCKAEMEIX HANPMKEHHI, H3IOMEHHYIO B
T'OCT 21354 —75, mna yueGHBIX neie MOXKHO CYLIECTBEHHO yIpPo-
CTHIb M ONpeleiaTh JONYCKAEMOE HampskeHHe no dopmyne

[o] =

1}
G Flimb

(S#]

(324)

Koapduunent Ge3onacroctr [S;] onpenensior xak npoussese-
HAe nByx koaporumenron: [Sy] = [SF) [SF]"

Tleperit  xoadbunment

[SF]

YUHTBIBAET HeCTaGHUNLHOCTH

CBOMCTE MaTepHaia 3y04aTBIX KoJliec; €ro 3HAYMCHWA MPHBENCHH! B
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3.0, 3uauendd Npefea BLHOCIMBOCTH OPH OTHYJIEBOM

TepmHueckas HIH TEPMOXHMH-

apka Cramd
Map veckas obpaboTra

{ 40, 45, 50, 40X, 40XH, 40XDA Hopmamsanmsa, yJXysiIeHHe

40X, 40XH, 40XDA O6Lempan 33KANKa

40XH, 40XH2MA Sakasnxa upd narpese TBY-

20XH, 20XH2M, [2XH2, 12XH3A LlemeHTAUMA

CTany, COAEPKALINEG ATHOMIHMI A3oTupoBaHue

ra6n. 3.9 npu BepoaTHOCTH Hepaspymenus 99 ). Taxum obpazom,
B oToM kozdduuHeHTe OTpaXEHA M CTENEHE OTBETCTBEHHOCTH
ayGuaroif nepegaum; NPH BePOATHOCTH HEpaspyLIeHRS Gonrpireit,
ueM 99 %, 3HaueHnd [Sg] CymIECTBEHHO BO3PACTAIOT,

Bropoii MHOXHTeNE [Sp|” YYHTHIBaeT Crocol nomyveHHA 3a-
FOTOBKK 3yGuaToro KoJjeca: QA [OKOBOK M  IUTAMIIOBOK
[SF]”=1,0; mna npoxara [S#]" = 1,15, Ana AMTHX 3arOTOBOK
[Sel” = 1,3.

CheneHHA o Npeaeiax BHIHOCAMBOCTE Oy, NPHBEIEHB B
Tabn. 3.9; B nononHeHHE K HEH CleQyeT NOJIB3I0BATHCH TaKKE
tabn, 3.3, B koTopoil nmpHBemcHBl MeXaHHYECKHME CBolcTBa CTa-
Meii B 3aBHCHMOCTE HE TOJBKO OT BHA2 TEPMHYECKOH
o6paGoTke, Ho H OT pasMepPoB 3arO0TOBKH.

Jtn peBepcEpYeMHIX nepedat, B xoTopelx 3y6ea paboraror
nonepemeaHo o0enMH CTOPOHAMH, JONYCKAEMOC HANDMKCHHE
caemyeT CHMXKATE Ha 25 %;.

IIpu npomepounnx pacuerax ['OQCT mnpemtaraer BubnpaTe
IOMYCKAEMOE HAMPKCANE [10 3aBRCHMOCTH

OFlim
[or] = S YsYRK,r,
(5S¢ ,
TI¢ Opym — NPEAe] BHHOCIMBOCTH TNDH IKBHBAJICHTHOM WHCIE
LUKJIOB

0
Oriim = O FiimbK rgK raK reKris

rae Kp, — ko3bouupent, yUHTHBAIOUIHKA BIMAHUE e dopann
TIepexoHOil MOBEPXHOCTH 3yObeB; NpH OTCYTCTBRH NLTHQOBaUA
Kp = 1; Kps— ko2dvmenT, yMUTHIBAIOLIM BIRARAC nedopma-
IHOHHOTO YNPOYHEHHA UMK 3MEKTPOXHMMYECKoi 05paboTkd nepe-
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ukkne warnba of ., K xoahduumenta Gelonacuocra [Sp]

Teepnoctt 3yfner

OF fiom > [SF]

HA NOBEPXHOCTH 8 CEpALEBUHE MTIla F
HEB 180350 1,8 HB 1,75

HRC 45-355 500550 1.8

HRC 4858 HRC 25-135 700 1,75
HRC 57—63 - 950 1,55
HV 700-950 HRC 24—40 | 390+ 12 HRC 1,75

CepAHEBHUHEI !

XOIHOM NOBEPXHOCTH; IIPH OTCYTCTBEE TAKOT o ynpodHeHHsa Ky = 1;
K, — xo3bhHEIHEHT, YIRTHBAOIIKA BIHIHHE IBYCTOPOHHEro Npw-
JIoXeHHA Harpy3ke. JIDE oOHOCTOpOHHEeM NPHIOXEHHH HATPYIKH
Kp. = 1; K — x03ddBIMHeHT no/IrOBEYHOCTH, 3aBHCHITHIE OT COOT-
HowmeHud GaszoBoro K 3KBHBAJCHTHOIo YMCeN UMKJIOB. I1OCKOABKY
ona Beex craneit I'OCT npunumaer 0a3soBoc YHCHO IHKIOPR
Nep=4-10° a npu 3KBHBANEHTHOM 4HCHE LHKIOB, OGoJNbLIEM
GasoBoro, koadduunent K = 1,0, To npx yiebHOM npoekTHpO-
BaHEH Nepelay, UMEIOIIBX Nfp,m > Npg, 3T0T x03hOHINCHT MOXHO
NPHHATE PABHBIM EOMHELE. Yg — ko3dPHUMEHT, YYHRTHEBAFOMIHMI
TPaOHEHT HANPAXKEHHHA, 3aBHCAIMHA OT MOOyid, MPR BCTPEYdio-
mHxca B yueOHOM NPOEKTHPORAHHH 3HAYEHMAX MOIYIa oT 1 nmo

3.10. OcHoBHble napameTps! HUIMHEPRYECKRX 3yGuYaTLIX Hepedaw,
BLIIGIIHeHHbIX Ged cmemennn (cm. puc. 3.2)

Tapamerps MecTepus J Koneco
Pacuernuie dopmyne

HemuTempustii miamerp dy = ¥t dy = 2%z

cos cos fb
HuaMeTp OKpyxHOCTH dgy = dy+ 2m,, dp= dy+ 2m,
BEPUIHH 3yOLEB
JuaMeTp OKpYXHOCTH dn=d—2,5m, dp=ds— 2,5m,
Bnamuu 3yGnes

dy +d
Mexocepoe paccTOAHHE a, = — + 2% =03 e (=1 + ;)

2 cos
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8 MM 3ToT KoddduumeHt yObBaeT ot 1,1 10 0,9?; Yr — k0ad-
$HLUFEHT, YIATHIBAIOIIHI LIEPOXOBATOCTD NEPEXOTHON NOBEPXHOCTH;
OH ODIHYeH oT eZuHHUB JHIb B CIyyac MOJHEPOBAHHA
nepexogHoil nopepxHOCTH; K, p — xospduumeHT, yUHTEIBA O
pasmepsl 3ybuatoro komeca; npe d, <300 mm K, =10; npu
d, = 800 mm K,p =095

H3 anammsa maq:qmuneﬂmn pxosaumux B dopmyns T'OCTa
AJA ONpeneNcHEa [Op| ¥ Opyy, CIEAYET, 4TO YHCIEHHbIE 3HAYCHMS
3THX Kodb@HIMEHTOR IUIA Nepelay, PACCUMTHIBAEMBIX B KYPCOBBIX
NPOEKTaX TEXHUKYMOB, Beckma ONmske K enunmie. IlosTomy
B yueOHbIX LCAAX PallHOBAIBHO MOJIB3OBATHCA MPH ONPEIC/ICHHH
JIONIYCKAEMOro HanpsxeHHa ¢opmynoi (3.24).

MOopMyJIEl [0 EOMETPHUECKOTO PAacyeTa IHJIHHIPHYECKHX 3Y6-
yaTHIX KoJec npusenenel B tabn. 3.10.

QcolennocTH pacyera Koco3yOmix
H IICBPOHMEIX nEpenay

Hecyman crnocolHocTE Koco3ySGhiX H IMEBPOHHBIX KOJIGC BBHILIE,
yeM npAMo3yOeix, TIoBEILEHUE BEIHOCTHBOCTH 3yObeB OTPAXKCHO B
dopMyne ons onpelejleRns PacueTHBIX HANPAXCHHA OBYMA NOMOI-
EMTENBHBIME K03dQUINEHTaMH, He BCTpeHatollEMHCA B dopmyne
(3.22) ana npaMo3yGrIx Koec.

Jins npoBepodMHOr'c pacdeTa Kocklx 3yObes cayxuT dopmyna

_ FKpYrYKp, <
= bmﬂ =5 [Up].

(3.25)

3necs xo3bdumEERT Yy HMeeT To Kc 3HaueHHE, Tro K B dop-
myze (3.22), c Toii, oquako, pasHHlEH, YTo ero cneayer eelbHpaTEH

MO0 JKBHBAJNEHTHOMY 4YHCIy 3yOReB
z

o= —5o

" cos® B

Kospdunment Y; BseIcH AN KOMICHCAIMA INOTPELIHOCTH,
ROIHHKAIOIIEH H3-332 NPHMEHEHHA Toif ke pacueTHoH cxemml 3y0a,
YTO W B Caydae NpaMuix 3yObes. 3TorT koshdHuueHT onpene-
ngioT 1o popmyste

BO
140°
rae B° — yron HawiIoHa aeaHTeNbHol JNHHMK 3Y6a.
Kosbdrureur Kp, yUHRTHBACT HCPABHOMEPHOCTE pacnpenceHHa
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HATpY3KH Mexny 3yObsamu., s y3kux 3y0uaTiix Konec, y KOTophIx
k03D HIHEHT 0CEBOr0 NEpeKPHITHA

bt
EB = iﬁ < 1'
m,
kospdrument Kp, = 1,0. TIpr e, > 1 3107 xosbbdmuesT onpeaensior

no Qopmyne

44+ (. — Din—-23

4e, ’
ric £, — K03G0GuuueHT TOPLOROTO NEPEKPHITHA; N — CTENeHb TOY-
HOCTH 3yOuarbix wonec. TIpE y4eOHOM NPOEKTEPOBAHMU MOXHO
NPEAHMATL CPEeAMee JHAuCHHe &, = 1,5 u cremems TouBOCTH 8-30;
Torga Kp, =092; b— mupuna senna Ttoro 3y0uaToro Koseca,
3yOra KoTOporo IPoBEpAOT Ha W3rmb,

Tpe OUeHL BBHICOKOH NOBEPXHOCTHOM TBEPAOCTH 3yOLEB B GoJb-
mIoM CYMMapHOM 4Hcne Hx (zp > 200) MoXxeT BO3HHKHYTDL He-
‘00X0TAMOCTE B IIPOEKTHPOBOTHOM pacueTe 3yOner Ha marub
onpefeneRuH Monyia m, M3 dopmynm (3.25) nmocie cooTmeT-
CTBYIOILAX NpeoOpa3osanri MoNy1asoT TPeOyoIyIocs 3aBHCHMOCTD

K.Fm =

3

Vzrxrxhn Yacos B
m, = ,

Vimz [OF] (329

3neck 3navenua Tz MoxHo GpaTh Kak o LLECTEPHE, TaK H MO
xonecy. Kosdpdunuent |, = b/m,. PaccunaThiBaTh cregyer To 3y6-
YaToe KOJIEco, KIA KoToporo otroitenue [op]/Yr Menniue,

§ 3.4. PACHET KOHHYECKHX 3¥BYATBIX KOJEC

Xota pacuer koHMyeckux 3yGuathix mepemauy TOCTom ewe me
pc?namem'nponan, TeM He MEHCe LeNecoodpPaIHe BHIOIKSETL €r0,

OPMEHTRPYACH HA 3aBHCHMOCTH, NPHBCICHHLIC BHILIE [Jis MWIHEADH-

YeckaX 3y0HaTRIX KOJISC.

Ha ocrovamuu dopmyn (3.4) ® (3.5) ¢ yuserom ocobennocrn
TeOMEeTPHH KOHMYeCKHX 3yDuarmix xonec (puc. 3.4) nocne coorTmer-
cTByioHX npeolpazoBanuil nonyyaroT GopMyny nnd mpoBepov-
HOI'0 pacdeTa KOHHYMECKHX IPAMO3YGRIX KoNe¢ Ha KOHTaKTHYIO

OPOTHOCTD:

Oy = (3.27)

VTZKHV(u P _

—OSb
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Puc. 3.4. CxeMa nepexatd KORH-
ny. FeCKHMH J}fﬁ'iaTHMH KOoJgaeCaMH

* -«

Lge,
[
4 L
e
7

O
S

-2 |
N \dez // g ~
dﬁ‘.e; )
. / Puc. 3.5. Cxemu KOHMMECKOr 0 Kone-
2y €3 ¢ KpPYTOBMMH 2yGLIMH

[lpu pacHeTe o cpeaHEMY KOHYCHOMY PacCTosHMIO R = R.—0,55b
dopmyna (3.27) NpHHHMAaeT BHI

335 | [ 1K/ + 1 _
bul '\[ H]

ou ="}

3neck R, B R — BHCUIHEE M CPeaHEe KOHYCHEIE DAacCTOSHHA, MM;
Ky — xo3ddHUAeHT HAPY3KH, IPAHAMAEMEIR TAKHM €, KAK H 014
LATAEAPHEYECKRX MpAMo3yObIx nepeaat (cM. § 3.2), NPpH yCIOBHH, HTO
Creneds TOYHOCTH KOHHYECKHX KOJIEC Ha ©IMHHIY BLUIE, HeM
mIHHIpEYeckMX; T, — Bpallaroumuil MOMEHT HAa KOJECE, H-MmMm;
b — mEpRHA 3y0YaToro BEHNE, MM,

AHAJOTMYHEI pacueT MJIA KOHHYECKHX KOJIeC C KPYrOBHMH
3y6ESMH OcHOBBIBaeTCA Ha dopmynax (3.4) (3.6). PexoMennyroT
NpHHEMATH cpearuii yron Haklona 3yba B =35° (puc. 3.5). Ilpm
aTom KodhHIMERT, YYHTHBAIOIUHA GopMyny CONPAXEHHBIX M0-
pepxuocTeil 3y6ner, Zy = 1,59. Koadduupens Z. MOXHO NPHHATH
TAKEM ke, KaK H JUIA WAIMHIPHYECKHX KOCO3yOBIX KoJec, T.e€.
Z.=0,8 Torma ons NpoBepOYHOTO PAcHETa CTATBHEIX KOMHYECKHX
KOJeC ¢ KPYroBbIME 3y0bsAME HA KOHTAKTHYIO IPOYHOCTE (opmyiia
Gymer HMeTs BHI

Oy =

VTzK"V i P

R, — 0,5b

Koaddrunment narpysxu Ky npencrasiser co0ofl npou3sene-
HUEe TPEX YaCTHBIX KoaddHIHEHTOB, ONpele/eMBIX TaK Xe, Kak H
I8 THIHHIPHYECKHX KoCo3YOBIX KOJEec:

KH = KHBKHc:KHu-

Ipu DpoexTHPOBOMHOM PACYeTe ONpelesIAIOT BHENIHMH Oemd-

TETbHEIH OHAMETp KOJEeca, MM:
*

'

3

: T; Kypu

J =K ) 329
b ? ‘ l/ [on]? (1 ~ 0,508 )% Vs, (3-29)

jmm npamo3ybeix mepemay Ky =99; mns kofec C KPYTOBBIMH
YayoeaMur Ky = 86.

" TonyyeHusle 3HAYCHHA dg; oxpymsuor noe TOCT 1228976
B MM): 50; (56); 63; (71); 80; (90); 100; (112); 125; (140); 160;

' __j“‘(ISO) 200; (225); 250 280; 315 355 400 450; 500 560; 630;

10; 800; 900; 1000; 1120 1250; 1400; 1600,
l'lpemo-ﬂnrenbﬂbmﬁ ABJIAOTCA 3HauenHa Gea cxobox.

. MaKTHYCCKAE IHAYSHHA d,; He OOKHEI OTIHYATBCA OT HOMH-
i‘ﬂﬂ.ﬂbﬂblx Gosiee wem ma 2%,

HoMuHanbHble 3HAYEHAS NEPEJATOYHEIX YHCE! u KETATSNLHO
ioxpyrnates mo [OCT 12289 -176: 1; (1,12); 1,25; (1,40); 1,60; (1,80);
2,00; (2,24); 2,50; (2,80); 3,15; (3,55); 4,00; (4,50); 5,00; (5,60); 6,30.
3nauenua Gez cxoDok npeanogTHTENbHEE.

DakTHIECKHE IHAYSHNA # HE JODKHBL OTJIMYATECA OT HOMHKAIb-
-k Boaee uém Ha 3 7. 5

« - KospduumeHT mMUpEHN 3y6uaToro BeHua q;,,R,=E-s- 03.
(3

flpn  npoekTHpPOBAaHUE  PEAYKTOPOB C  NapaMeTpaMu o
BTOCT 12289 — 76 pexomeniyeTcsa NpEEMMATE Y,z = 0,285.

w— Kosdpuument Ky, NPHHUMAIOT NPETBAPATENbHO UTA KOJEC C
12 Depﬂocrbm NoBEPXHOCTER 3yGLen HB < 350 ot 1,2 zo 1.35; npu

7y min = 17 cos8; cos B (3.30)

7% “%L‘ Pexomem{ymr BeICHpaTh z; & 18 + 32,
Yneno 3ybres xoneca z; = zguw. TAK KaK HAaHAeHHBIE 3HA-
MR Z, U 2; OKPYTJIAOT OO0 LEMBIX YHCET, To M0CTe 3TOT0 CllenyeT

et Za e -
¥ MTB U= -Z_H yron 62 = arcigu, BHewaHii OKPYXHOH MOJIYJb
1
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3.11. Komnueckue npamosyGbie koneca no TOCT 1932573
1 TOCT 19624—74 (npu &) + 5;= 90° u o = 20°)

Oboina-

TapameTphl senme Mopuyna
BuemnHui genuTelbHEIA din (3.29)
IAMETP

0,5d,
Brelnaee XOHYCHOE paccTOR - R, = —
in &
HHe §
Mlupuna 3y6uaToro BeHUa < 0,3R,
CpenHee KOMYCHOE paccTO- R R=R,-0,5b
BHe
m,R
Cpenuuil OKpYHOH MoIyh m m= =
&
Cpeanuii nenuTeNbHLIA Tua- d d=mz
METP
Vroll geMTe]bHOTO KOHyca & 8= arctg u;
8= 50°— &,
Buemnnss BHCOTA 3y6a h, h,=2.2m,
BueiuHas BLICOTZ TOJIOBKK h,, hye =M,
-3yba
Bueuntas aLICOTA HOXKKH 362 Ay hep=1,2m,
Vros roloBky 3yba 0, 8,1= 6n; 8= 6y
7
Yroa roxxu 3y6a 8, 8y = arctg _Ii{_
Buewmanii guUaMeTp BeplIHH e dpe= do+ 2h,c080

3yGLeB

d
m, = : OKPYLJNATh TOAYYEHHOE 3HAleHEE m, He O00A3aTENILHO.

Z3

Ocrajibibie NapaMeTpel Nepejayd onpejendioT Io Tabn. 3.11.
TiporepKy 3y6beB KOHMYECKHX npsmMo3yObix KosieC Ha BEIHOCTH-
BOCTE [I0 HANPAKEHHAM H3THOA BRIIONHAOT Mo GopMyNe

Op=—F("F —

FKFYF
8rbm

< [or]-

(331)

: " V 2TKFYr
- L_ 8¢ [UF] UomZ

3mece Ky — xosdduiment warpyske npH pacuere Ha H3ruG,
pLIOKPAEMBIA TAK Ke, KAK H Jyig [HIHHIPHYSCKNX NpAMO3YOEIX
xonec; F; — OKPyXkHas cuia, KOTOPYIO CHATAIOT NPHIOKEHHOH NO
KaCaTeNbHOE K CPeaHell nenuTeNbHOH OKpYXHOCTH

2T;

. dy '

g‘-— xkoapduuuent dopmer 3y6rer (cm. c. 42), sriGHpaembli B
3aBHCHMOCTH OT IKBHBAJIEHTHOTO 9HCiIa 3yObeB 2, = o—za—; 9F =
& 0,85 — onbITHBI Ko2dPUIMEHT, YYHTHIBaIO WM IOHAKEHAE KAl Py-
3ounHOii cnocoGHOCTH KoHuYeckoll npsamosyGoli nepenauu no cpae-
HEHHIO C UHJIHHAPHYECKOH; m — cpeanmii Moayies, Homyckaemoe
BANpsOKEHHAE [cF] suibuparor Tak e, xak B 17 IGUIBHADE-
iecKMX 3yGHATEIX KoJec.

- g 3yOuaThIX Koslec C BBICOKOH TeepiocTsio pabounx mno-
BepxHocTeil 3yObeB MoXeT oka3aTbes, WTO KX pasMepbl GynyT
prupenenaTsCa MNPOYHOCTRIO 3yObeB Ha H3rBG. B atom ciyuae
JPOCKTHPOBOYHEIM pacueT Ha H3rm6 BRINOMHAIOT WIS CpefHero
Mony

F,=

I 3
i,
1
;

(3.32)

t Ko3ppHUHEHT [IHPHEHBI BEHIA MO OTHOLICHHIO K CPEgHEMY
noﬁynm

: b
g q”""_g_ 6sind,

=

IlpenencHoe 3nauenwe sToro xo3ddunuenta

5 F4)

“I’bm max

. ~ 5,66sin5,

i Pacver meayT, Kak W NS IIBHAPHYECKHX 3yGuaTHIX mepenaw,
Tm TOMY KoJlecy, OIA KoToporo oTHowenwe [or]/Yr mensme.
I
i

| [ OcolbennocTi pacyeTa KOHHMECKHX Kouec

¢ KPYTOBLIMH 3YOLSIMH

ﬂﬂn pacyera KOHHUESCKHX KOJIEC ¢ KPYTrOBHIMH 3y0ObsMu

. PEC. 3.5) HX 3aMeHAIOT 6GUSKEUBAAEHMHBIMU 1MIHHAPH-
Yoy npAMo3yOBIMHM  KOnecamu: BO-TIEPBHIX, KPYTOBBIE 3yObs

PHBOAATCS K MPAMBIM, BO-ETOPBIX, KOHHYECKHE KOJIECA IPHBOAATCA
AMNHAIPHYECKHM,
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3.52. Kommueckne jyGuarnle Kkojec: € KOCHIMH N KPYPOBHIMH 3ylnamu

nps Mexocenom yrie 90° (cm. pue. 3.4 u 3.5)

IlapameTpbi

Ofo3Bauenue H pacueTHLe GOpMyNH

Buewnntl memMTENBELIA  IHMa-
METP

| BHemmmdi TOpuOBSHE MOOYTh

d.

d,; mo dopMmyne (3.29); doy = ——
dg _da
M= — = —
Zy 23

Brelliee KOMyCHOE pACCTOAHHE

R,=05m /7 +3

llmpuna sexma

b <0,3R,

Cpenuee KOHYCHOE pACCTOSHWE

R=R,—05b

Cpeaenit HOPMATLHEIH MOAYJb

m,=m‘,(1—0,5 —gﬁ)msﬂ

Cpenmuit yron nakncHa 3yba

B = 1530 ans xocolybGulx Komec;
B = 30+40° mna KpyroBHX 3yGueB

Buémnasa BeicoTa 3y6a

h,=2m{cosP + 0,1)

BHemrnxa BrICOTA TOJIOBKH 3y6a

Raet = MIECOSBG + x1);
haey= 2myco5f} — B

BuemHas BbicOTa HOXEH 3y6a

hfel= he— Bga1s hfe2= hoe— o

-
Vronl NemMTelbHOro KOHyC2

8, = arctg i:”'—; B, =90° -6,
21

¥Yron moxkn 3y6a

h hre
BJ'I. = arctg —.'ch; 9_{1 = arctg —é—z-

¥roa ronoskH 3yba

Ba']= Bﬂl Brﬂ = eﬂ

Buemmnif quameTp BEPIIHH
3YGLRCE

dge1r = doy + 2hgeico8 H
daga= dey + 2hge 6088y

KoadgpuupteHT  pansaipHOro
CMCILCHUE ¥ IUECTEPHH (peko-
MeHayeMEti)

§ cos® B
* _2(1_ “2) Iy

KostdpuuuedT TaHTEHIMANb-

IIpa =15 +29° xy=007+

HOCQ CMCINCHWMS Y [IECTEPHHM + 0,0t (v — 2,5);

npu u > 2,5 npr =29 +40° xy= 0,11 +
+ 0,01 (x — 2,5)

5

-

Fo

PacueTHEIE dopMyNIRl 0158 paccMATPHBAEMEIX KOJIEC TIPHBOISTCA
no AHATOTHK ¢ dopmylaMu mid DHUIHEIPHYECKHX KOCO3yORIX
KOTIEC.

HaxmeHoBannd K o6o3HageHus IeoMETPHYCCKEX NapaMeTpon
pasi o FOCT 19326—73, PexoMmenayercd HPHHHMATL CpPen-
gril yron nakiaoHa 3y6a P = 35°. Gopmyiitl LI TeoMETPHILCKOT0
pacdeTa NPHBENCHE! B tabn, 3.12,
© Jind IPOSKTHPOBOMHOT O PACYETA CTYXHT (opMYyIIa, olpeeno-
mad TpebyeMy:o BeNHuYHHY BHEWIHEro JeNMTENILHOO OIHAMETpPA
kojeca fem. dopmyny (3.29)]. IMosydyenuoe 3mauenme d,; OKpyr-
ot no FOCT 12289—76 (HoMuHANBHEE 3HAaueHEA d,; CM.
¢ 49).

.. Kosdpdruuert mupEAn 3y0vuaToro BeRua Mo OTHOWICHHIO K
BHENIHEMY KOHYCHOMY PacCTOAHHIO g < 0,3.
. TIpn BRIGOpE mapaMeTpoB NepeladH Haao CJAEARTH 3a BBIION-
yenneMm ycnosud b < 10m,,, rae m,, — BHEWHHH OKPYXHOH Mony:
3yObeB.
~ <dopMmyna ANs NpoBePodMHOTO pacuera KPyroBblX 3yGber Ha
" BEHOCTHBOCT: IO HANpMKeHHAM m3rmba aHanmorwyHa dopmyne
3%‘;25) I [ATEHOpHYecKkHX  Koco3yOmx kousec. Kos¢pdHipenTs!
- Kp, Kp,, Y3 B Yp OPHHAMAIOT Mo TEM e JaHHBIM, ¥I0 M 1A
. [ANEHIPHYECKHX koco3yOrX xonec (cM. § 3.3). OxpyxHoe ycunme

2T,  2TcosB
dZ B Hi,Z3 ’

s
rIe m, — cpemHBH HopMalnbHbI Monyirs 3yOses, Jina penykrop-
KOHHYeCKHX 3yOuwaThIX mnepellay BAno, Kak IIPABIUIo, HasHa-
8Tk 7-I0 CTeneHh TOYHOCTH H3rOTOBJICHHA, HO 3HAYeHMs Ko3d-
“ShemmenToB OpaTh TaKHe, KoTOpHE COOTBETCTBYIOT 8-fi creneHd
FOYHOCTH NMIHHAPEYECKHX 3y0UaTRIX KoJlec.
' Koaduument dopmer 3y6res Yr (cm. c. 42) Hapo suibHpars no
SKBHBAJIEHTHOMY 4HCHY 3yGneB

o - ,

cosdcos® P’

v

ti Ipr ompenenener xoadduumenta K, [cM. dopmyny (325)],
T W RFOLLET 0 HEPABHOMEPHOCTD PACNPEACTEHHA HATPYIKE MEX Iy
V- HPYT oBBIMH 3y0 B AME, 3HA4YEHNA K0P IUINEHTA TOPUOBOTO NEPEKPEI-
“¥TMA B cnyvasx yueGHOrO DNPOEKTHPOBAHEA MOXHO IMPHHMMATh

ipHCHTHpOBOUHO £, & 1,3 < L4
18 cBa3m c TeM, WTo HarpysodHas crnoco0HOCTh KOHHYECKHX
®Epesiad ¢ KpyroBbIMH 3yObAMH BBILIE, YeM KOHHYECKMX MPAMO-
- %ﬁlilﬁ, B dopMmyne otcyTcTByeT Kodpdmument 3y [cM. dopmyny
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rnaBA IV
YEPBAYHLIE TTEPEJIAYN

§ 4.1, OBIIUE CBENEHHA U KHHEMATHKA TMEPENAYHN

UepBAyHbIC nePeAayH NPHMEHAIOT B CIy4asx, Kolja reoMeTpr-
YeCKHe OCH BEAyllero H BEJOMOTC BajioB NEPEKPENIHBAIOTCH
(0BBIYHO MO NMPAMEIM YTIOM).

Mo JopMme YepBAKa PR3IMYAOT NEPEAYM ¢ MITHMAPHYCCKUMU
H ¢ rnoBoHmHBIMH (BOrHYThIMH) uepBakamu. IlepBele, B CBOIO
ouepenb, 10APA3ENATCA HA Tepefaid ¢ apXHMEJOBBIMI, KOH-
BOMIOTHLIMU M 3BONLBEHTHBIMH YEPBAKAMHM. 3AeCH PAacCMOTPEHLI
TONBXO INEPEfayH ¢ APXHMEIOBHIMH YePBAKaMK (B OCEBOM cete-
HYH Npodiibh BHTEA TPanelCKIalIbHELH; B TOPIOBOM CCYCHHH BHTKH
OuSPYEHS] aPXMMEJOBON CIOHPATBIO).

UepBAuHbLIE NEPeJatH BRIIOAHAIOT B BHAS PEAYKTOPOB, peXe —
OTKPBITBIMH,

Uepbsunble pefykTope Hanbosiee pacnpoCTPAHEHHBIX THIOB
npuBeners! B ri. IL

ITepeaaTodHoe OTHOIUGHHE HEPBAYHON nepeavH

@, n _ Iz

| — o == —— == —— == 4.1
! W N Zy g “h

BpAlEHK, 00/MuH, COOTBETCTBEHHO HYEPBAKA B YEPBAYHOIO KOJNECA,;
2z, — 4BCIo 3y6hea YEPBAYHOTO KOJeca; Z; — YHCAG BHTKOB (3axo-
JIOB) uepBAKA.

ITo TOCT 2144—76 (nepemaud YepPBAMHbIC L(WIHHAPHYECKHC)
GPeyCMOTPEHO [BA DPANA NEPEJaTOYHBIX WHCEN 4 B Npeaemax
8§—80, ocyllecTBIAeMEX npH z; =1, 2 Wik 4 (YepBEKKE C
z; =3 B TOCT He prmoueHs) ¥ z; = 30 + 30:

1 pan: 8; 10; 12,5; 16; 20; 25; 31,5; 40; 50; 63; 80;

24 pam: 9; 11,2; 14; 18; 22,45 28; 35,5, 45; 56; Ti.

TMeppulif pAn crledyeT NPEANOYMTATE BTOPOMY. OrTKnoHEHHE
daxTHYeCKoro # OT CTAWAAPTHOrO JONYCKACTCA HE Oonee 4%,

Jna nonyueHus OGONBUIHX # TPHMEHSIOT ABYXCTYIEHUATHIC
nepenaud (cm. ra. ).

54

C yBENHYCHHEM 4YMCJIa BMTKOB 2, BO3DAcTacT yrol HOAbLEMA
BHTKa 4epBska M nosbiraerca KITH nepemaun. [pumenchue
OAHO3AXO/HbIX 4ePBRKOB Ge3 kpaiinedl HeoOXoMUMOCTH HE DEKO-
menayetca. Pexomennyror masmavate: z; =4 TpH u=8+15;

czy=20pE u=15+30u z; =1 npu u > 3.

B psne cayyaes neflecoofpa3lHo NPOBECTH NApallieNbHO JBa
pacycTa INCpPe/iavd NpHM pasHeIX YHciIax 3yDBEEB KoJeca H 3aXO0[oB
YEPBAKA H 3aTEM YXE, HCXOAA M3 INOAYYEHHBIX TralapuTroB H
KITJI nepenaun, eIOpaTh onTUMANEHEN BapEanT. Hanpumep, npH
# = 16 cnefyeT NPOMSBECTH PacueTbl, OPUHUMANA z; =2, z; =32 ¥

L= 2’8 )zz = 64 (B y4eOHBIX NPOEKTaX MOXKHO AONYCTMTE Z; =3 H
Z; = .

§ 4.2. OCHOBHBRIE ITAPAMETPHI TTEPEAAYH

Huxe paccMoTpeHs! 1epegayd Oe3 cMeleHHS C apXHMENOBLIM
SEPBAKOM, HMEIOUIHM Yrojl GPodmiIs B OCEBOM CCUCHHH O = 20°,

\ }L-‘_anonme napaMeTpul mepefay jaHel B Tabn. 4.1.

TR

:r;  UepBak. OG03AAYCHAR OCHOBHBIX PA3MEPOB YePBAKA YIPUBECHE
Af'Ha PHC. 4.1. Cpazp Mex[Jy PacueTHRIM IIAIOM 4HepBAka py, MOAy-
,ﬁg,{;w m ¥ XOJOM BWTKA 4YEPBAKA p;; beipakaerca opMyaoi

l D:1

i \ py =Tmm = == (4.2)
l‘ -\‘ 21

a
P

% 4.1, OcHoBHLie NAapaMeTPLl IWTAHAPICIECKHX YepBSMuLIX Hepeaat,
‘ BLuoHeHnsIX Oe3 cvemenns (no TOCT 2144-T76%)

m, vy am,|
N zpiz,=u T"'ﬁ’ pax ol z,:7,=u
2 | 8| 32:4 32:2 3211 a0 |1,6| 10| 40:4 40:2 40:1
2,5 | 8| 32:4 32:2 321 50 | 2 | 10| 40:4 40-2 40:1
3,150 8 | 32:4 32:2 3221 63
4| 8| 32:4 32:2 321 80
5| 81 32:4132:232:1 ) 100 | 4 | 10 40:4 40:2 40:1
5110 40:4 40-2 400 [ 125 | 4 [12,5] 50:4 50:2 50:1
% 5116 | 40:4 40:2 40:1 | 140* | 5 | 10| 46:4 46:2 462
dal 8| 81 32:4 322 32:1 | 160
4-;!1&'@290 10 | 8 32:432:232:1 | 200 | 8 | 10| 40:4 40:2 40:)
8 [32:432:232:1] 250 | 10| 10{40:4 40:2 40:1
12,5/50:4 50:2 50:1
16 |40:4 40:2 40:1| 280* { 10 | 10 [46:4 46:2 46:1
8 [32:432:232:1] 400 | 16| 10 {40:4 40:2 40:1
10 [40:4 40:2 40:1] 500 | 16 |12,5/50:4 502 50:1
* Bropoit pax.
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4.2. Coverauns moayaedi m # xodhdbKuneHtoB ¢ IRamMerpa “epBika Aa coxpalilenHs YHCAa pasMepoB $pes JUIA Hape3aHHA Yep-
(mo TOCT 2144—76%) ' BAYHEIX KONEC B CTAHNAPTe orpaHuyYeHbl 3HAUCHAA ¢ (Tabn. 4.2).

e g m, MM q ", MM q : HenuTeNsHEIA yroJt NotheMa BUTKA YepBAXa Y CBS3aH C Z; H g
R . ; COOTHOUIEHHEM
10,0 8,0 8.0 8, Zy
’ 160 3.5 12,5 630 |12:5] 1250 12,5 )
20,0 16,0 ’ 14,0 - 16,0 ) C ypeliMdeHHEM g YBENHIHBACTCS XKECTKOCTh YEPBAKA, HO YMEHB-
3.0 20,0 16,0 20,0 : maerca yroi y H cHuxaerca KITJ nepenaum. IToaromy uene-
lg'g 8.0 20,0 ‘ 8,0 7 cooBpa3sHo OPMEHTHPOBATECS HA MHHHMATbHEIE 3HAYEHUS g, OTHAKO
20 12,5 10’; 0 20 6.00 10,0 A ¢ obecrneyesreM JOCTATOMHOR ECTKOGTH.
’ 16,0 ] 4,00 12,5 8.00 10:0 16, 12,5 o Tlpk OoNpiIMX 2z, BO3IPACTAET PACCTONHHE MEX/IY ONOPAMHE
20,0 16,0 ' 12,5 16,0 %, - 9epBfKa; LA olecneyeHEs AOCTATOYHOMH XEeCcTKOCTH YepBika LpH-
8.0 20,0 160§ 2900 8,0 # . XOIHMTCHA YBeJIWMMBATB ¢ WIH M,
10,0 8.0 20,0 10,0 L 3HaYeHHs ¢ B 3ABHCHMOCTM OT ¢ H Z NPWBSACHH B
2,50 | 125 10,0 8,0 12,5 Y. Tabm 4.3.
160 500 12,5 10,0 16,0 : |
20,0 16,0 10,00 | 12,5 4.3, JuaueuR yraa D0OALeMA Y HA JEMHETEALHOM IRJHHADE “feDBRKA
20,0 16,0 Kozdpdumment g
20,0 2 !
8 10 12,5 14 16 20
Mpamenawue Jna moaynedl m < 10 gomyckaercs g = 25, 707 so43 435 405" 3035 25

1

2 14°02 11°19° 9°05° 8°07 7°07 5°43°
3 20°33° 16°42' 13°3¢¢ 12°06° 10°37 8°35
4

TIprMeHsT, 4ePBAXM C JieBHIM HanpasiieHHcM Hapeski O3 26°34° | 21°48' | 17°45 | 15°57 { 1402 | 1119

CHeuHallBEHBIX OCHOBAHHH He ciaeayeT. )

JenurennHplit nHaMeTp YepBsaka, COBIIANAIONIHE B HCKOPPHIHPO-
BAHMEIX Lepejadax ¢ HAYANBHEIM [HAMETDOM, bepyT KpaTHBIM
QCeBOMY MOJIYIIO YcPBAKA:

dl = dwl = gm, (4'3)
The g = d,/m— xosdduunenT AHaMeTpa YCPBIKA.

‘ Hduamerp BepUIHH BHTKOB uepBska (npH xoxpdurpente Bil-
" COTHI [ OJIOBKH, PABHOM &JHMHIIE)

dal = d: + 2m = m(q + 2) (45)

: Juametp BaJHH BUTKOB YepBaka (Npu KoIhdUIMeHTe paaHAID-
Horo 3asopa 0,2m) :

dpy=dy — 24m =m(q — 2,4). (4.6)

[nuHy HapejanHoH wacrH uepBaka b, mpuuHMaroT:

npu z; = 1 wim 2 by = (11 + 0,062z;) m; } 7

mpu z; =3 wik 4 by = (12,5 + 0,092,)m. )

- s wimgyeMsIX H (pesepyemMplx YEPBAKOB BEIHUNHA by, ITomdy-

¥ YeHEAA NO YKA3AHHBIM COOTHOIUEHHAM, ROMXHA OLITH yBeHuCHA

W fipw m < 10 Mvua 25 Mm; opw m = 10 = 16 MM Ha 35-40 MM

' HIpE m > 16 MM Ha 50 M,
b Yeprmmoe koaeco. CeucHue 4EPBAKA M YEPBAYHOIO KOJAECa

1. . #i apxanMenon Pre. 4.2. Ceueine dephska W KOJECa R - . )
Puc. 4.1 l.lmm:i;’::u;cxn pXmMe INOEKOCTEI0, . HEPIEnIRKY Iapuoll & ocH "z ;l?rlocxomm, GEPLCHANKYIAPHON X OCH YepBiRKa, IOKA3aHO Ha
qepEsKa T3 P, 4.2, :
56
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JenurenbuEl DuaMeTp YepBAYHOTO Koeca

d; =d,; =2,m (4.8)

JuameTp BepliuH 3y0beB YEPBATHOIO KoMeca (npH xoadrpHIBERTE
BEICOTH! T'ONOBKH, PABHOM €IMHHELE)

daz = dz +2m= m(z; + 2) (49)

4.4, Tlpuseaennnie xoaddmmuenTsl Tpeans f* | Yrisl TpeHus p’ mpw
paloTe HEPBAYHOIO KOJeCA M3 OJoBSHHON OPORIL HO CTAJIBHOMY WEPBAKY

Jnamerp BOajuH 3y0beB YepBAYHOro Koneca (mpu pagualibHOM _
aazope 0,2m) :
dpy =d; = 24m=m(z; — 2,4). (4.10) k
HarGoapluuii [UAMETP YEPBAYHOIO KONECA
6m
dopy € daz + PR (4.11) N
Nupsuy Bemua koneca b; PekOMEHAyeTCs NPHHUMATE MO . *
COOTHOILICHIAM 5
npr z, = 1 +3 by £0,75d,; } (4.12) :Z
opH 2y = 4 bz < 0,67d51. -.‘I’I'.
VcnopHntii yron obxsata 20 ucpBAka BeHHA KoJjeca onpere- '[%
AfeTCA TOYKAMH [EPEceYeHHs QYTM  OKPYXHOCTH JHAMETPOM o
d' =d,, — 0,5m ¢ KOHTYpOM BeHna (CM. pHC. 4.2); !
.
b, H
iné =——"—-——. 4.13) 4
18 = = 0m ‘ o,
aql
KoadubuienT nione3noro AeficTBAs YCPBAYHOTO PEAYKTOPA € yue- 3:2'.;
TOM TOTEPs B 3auENVICHWW, B OLOPAX M Ha pasbphIITHBaHME H iﬁj
nepeMellMBaHRe Macia . 5
tgy N
=(095+096)—————, (4.14) iz
n=02 29 gy + p) %
rae p — NPHBCACHHLIH yrol TPEHHA, onpenensieMBli ONBITHBIM £l

nyTeM,

’ KIT[l BospacTaeT ¢ YBeNHYCHEEM 4HCIA BHTKOB qepnsuczt
(yBemuumBaeTca Yy} K ¢ YMCEHBLIIEHMEM ko3pduimenTa TpeHHA [
WIH yria TpeHus p'.

ITpa npeasapuTensHoM onpenenehui KIJI, korna napameTpei
[EPeNAyul eI HeH3BECTHEL, JUIA CTANBKOro 4epBiKa W GpOH30BOTO
BeHIa KoJeca MOXHO NPHHMMATh f' & 0,04 = 0,06, npu cTanLEHOM
uepBAke ¥ uYyTyHHoM Bemme f' = 0,08 + 0,12 (onpluHe 3HAYEHHS
L8 OTKPRITHIX mepegat). 1

Ilps Gonee TOYHBIX pacyeTax PeAyKTOPOB DPEKOMEHIYCTCA
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Uy, r tyy g
M/C f p M,c f p
0,1 0,08 —0,09 4930 - 5°10¢ 2,5 | 0,03-0,04 1°40° —2°20¢
0,25 {0,065—0,075| 3°40' ~4°20¢ 3,0 |0,028-0,035] 1°30°—2°00¢
0,5 10,055—0,065 3°10'—3°40 4,0 10,023-0,030| 1°20° —1°400
1,0 |0,045—0,055| 2°30°'—3°10' | 7,0 {0,018-0,026] 1°00' —1°30
1,5 0,04 —-0,05 2°20° —2°50r 10,0 |0,016—0,024] 0°55 —1°20
2,0 |0,035—0,045] 2°00" —2°30¢ 15,0 |0,014—=0,020] 0°50°—1°10¢
Hpumevanna: |, Menblime JHAYSHHA chenyeT NPHEUMATh OpE  wrudo-
BAHHOM BIH MONKPpOBATHOM MEPBRAKE.
2. Tlpa Benne koneca W3 OclomopARHOA OpoHdW HAM MATYHR TabnmyHble
SHEBMEHUNA CHCRYET YBEMMYABATH Ha 30—509.

'y

NPHHUMATE 3HaueHHA J° ¥ p' B 3aBHCHMOCTH OT CROPOCTH
cKoNbkeEMa v, no tabua 4.4.

Cropocte ckonbxkeHHf (M/c), koTopas npencrariaser coboit
reoMeTPHYECKYIO PA3HOCTL OKPYRHEIX cKOpoOcTell YepBaka B KoJe-
ca, onpegeliaoT 0o GopMyIaM

Py
= 4.1
"= e (4.15)
HIIH )
U.v = l( U% + U%’ (416)

roe v; =0,50,d,107% u »; =0,50,d,10" 3 — okpyxHHEe cxopocTd
wepBgKa H KONeca, M/C; ©; H ; — YTIOBBIE CKODOCTH 4YEPBAKa
u komeca, paxnfc; d; ¥ d; — NeNATENEHBIE OHAMETPHl uYeépBaka H
KONeca, MM.

Hna opuentupoBounoil ouenkH KITJ uepsaurore pemykropa
MO¥XHO BOCTIOJIB30BATLCA JAHHLIMH, NPHBENEHHEIMH B ra. 1.

Benepcrsue HEakoro KIT/ =seppaunsix nmepenad MX MPHMEHSAIOT,
KAK npaBWIO, JUIA Nepejayl MOLIHOCTH He cahplie 45 kBt u amus
B HCKIIOYMTEARMEIX cnyydasx go 120—150 kBr.

§ 4.3. PACMETHI HA KOHTAKTHYIO BRIHOCIUBOCTH
H HA BRIHOCJHBOCTH ITPH HITHEE

3y0pA 4ePBAYHOIO KONECA HABINIOTCH PACYETHBIM 3ITEMEHTOM

BANENNIeHNSA, TAX KAX OHH HMMEIOT MEHBIYIO HOBEPXHOCTHYIO H
obImyio mpoYHOCTE, YeM BHTKH YepBsaka.

3y0bA 4YepBAYHLIX KOMEC DACCUHTRIBAKOT TAK *e, Xak H 3y0na
3y04aThIX KOJEC — HA KOHTAKTKYIO BHIMOCTHBOCTB M HA BBIKOGITH-
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BOCTh OpH H3THOE, Pacyer Ha KOMTAKTHYIO NPOYMOCTH JOJDKEH
obecliesyTs He TOMLKO OTCYTCTBHE BhIKpainuBanMsa pabowux mo-
BepxHocTell 3y06LeB, HO M OTCYTCTBHE 34CNAHHA, NPHBOAALIETC K
3aympaM pabovHx mopepxHocTelt 3yGnes.

PacyeT HA KOWTAKTHYIO BbHOCAHBOCTh BEAYT KAK NMPOEKTHPOBOY-
KB, olipehgan TPeOyeMoe MEXOCEB0e PACCTOAHME!

0463 Y
P
Tz [c H]

rne z; — UMcno 3yOheB uePBAYHOTO Kojeca; ¢ — Kod({HUHEHT
omaMeTpa uepBaxa; [oy] — AonyckaeMoe KOHTAKTHOE HANDSKEHHE;
Tpy = T,K — pacueTHblii MOMEHT HE BANy HYEPBAYHOro KoJIeca;
E. - 2E\E,
W E + E,
yNpYrocT# MarepHana tepBaxa, E; — TO XKe, BCHIA HCPBAMHOLO
goneca), DopMysna cnpaBelIMBA NPH JIOOKX B3AHMHO COTJACOBAH-
HBLIX eUHNNAX H3MEDPCHUA BXOMALIHMX B HEe BEJIHYHH

dopmyna (4.17) u npuBemeHusle HEXE dopmynst (4.19), (4.21),
{4.22) u (4.23) cooTBeTCTBYIOT HaHOOMEE pacnpocTpaHeHHOH dopme
BEHIA YEPBATHOTO KONECA, [IPH KOTOPOH YCIOBHBIHA yron obxBaTa
28 = 100° (cm. puc. 4.2). TIpw MHOM 3HAYEHHH 8 “HCIOBBHIC ko3g-
$UUHEHTH B YKa3aHHBIX opmyNax cieayer YMHOXHTE Ha Ko3d-
druBenT

Ty2Eap (4.17)

— HPHBEAEHHBIH MOZRYMb ynpyrocTH (E; — Moayib

Jlauusic mo BeiGopy kxodddHuMenTa HArpy3x# K HpHBEACHL! B
4.4.
; B Hauaje pacueTa MpeABAPHTENLHO NPHHAMAKT g = 8 WIK 10,
a 518 cnabouarpyxeHnnx nepesat (T, < 300 H-M) g = 12,5 wiu 16.
3uavenus [oy] BbiGHpaloT no Tabn. 4.8—4.10, npeaBapuTEILHO
npEEuMa v, = 2,5 -+ 4 M/c.

[IpubeaeHHki MOIYRb ynpyrocTi E;, ONPEASTAIOT IO K3BECT-
HEIM 3HAYeHWSAM MOMyJiel YIpPYroCTH MATEPHANOB YepBAKA H BEHIA
yeppaumoro koneca, Jlna cranmu E; =215 10° MIla; nns uyryHa
E, ~ (0,885 + 1,18} 10° MTITa; s Gpomssr E, = (0,885 + 1,13) x
x 105 MITa (Gonbluke 3IHAYCHHA — JUIA TBEPABIX GE30/IOBAHHBIX
Opom3).

Cpe/upe 3uaucHEs MOAYAS YOPYTOCTH. YyTyHa ¥ OPOH3H Npi-
MepHO OJMHAKOBBL, 1103TOMY JUIA COUETAHHA MATEpHANOB CTAlh —
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Oponsa H crank — uyryn dQopmyay (4.17) MOXKHO YNPOCTHTS,
BBENA cpesee 3uawenme E,, x1,32-10° MIla:

3

2
a, = (-zqi + 1) A0 Yok, (4.19)

';[U u]

rae T; — B H-mM; g, — B MM; [oy] — 8 MITa.
[ocne onpenenenusn a,, ciefyer HAHTH MoAYyJNb 3AUEIUVIEHHA H3
COOTHOIICHKA

__2a,
qg+zz

(4.20)

TlonyyeHHoe 3HaAuYeHHE MOJAYJAA OkpyragiorT no Ommkajituero
cranmapraoro (cM. tadn. 4.2). OxpyrneHHe MOIyNs OOBNEYeT 3a
coboft H3IMeHeHHe MewoceBoro paccrosmus. ITocme Bridopa craH-
BapTHeIX 3Hayeuud m H g HeoOXomuMo BeIuHCAWTE daxTHYeckoe
3HAYEHHE MEXOCEBOr0 DACCTOAHMSA, COOTBETCTBYIOLIEE NPHHATEIM
napaMeTpam.

ITycTe, vanpaMep, Npu z, = 2, z; = 32 u ¢ = 10 Obuio monyyeHo
no dopMmyne (4.19) MexoceBoe paccTosHEE 4, = 78 MM. BrluHCISEM
MO[JY.sTb

2a,, 2:78
m= ==
g+ z3 10+ 32

Mo Tabn, 4.2 npuHEMacM m =4 MM o yDexzaeMcs, 4TO NpH

9TOM CTAHAAPTHOM JHaveHuE MOAYIA uMmeetcea g = 10. Torga men-
OCEBOC PACCT OAHHE

= 3,73 MMm.

g+ za 10+ 32

= =
2 2

KenatensHo, Yro0bl OKOHYATENBHO IIPHHATOE 3IHAYEHHE MEN-
OCEBOT0 PACCTOAHHA BRIPAKANOCH LETHM YKCIOM MEITMMETPOB
(DpegmoMTHTENEHO I CTAHAAPTHOr O pAga, Taba. 4.1). na storo B
OTIOENBHHIX CNTy4aax (eclH JONYCTHMO HEKOTOpOE OTCTYIUIEHHE OT
3aJARHOH BETHYHHE] OEPERATOMHOrO YMLIA) HANO YBEAMYHTh HITH

a, 4 =84 Mm,

- ¥MEHBWWTE 7z, HA OJHH-Ba 3yGa*.

HanprMep, 111 nomyyexns nepematouHoro umcna 15,5 Gwmino
OpHRATO z; = 2; z; = 31; Noce OKPYIICHKA BAPAMETPOB HOIYYEHO
m=35 MM H g = 10. Torma

* Ins mepenay, BRMNONHEHHEIX -CO CMEILSHEEM, MOXHO TOAYYHTL d,, BHpa-
Xalouneecs HefkIM YBCSFOM MELIHMETPOB, Oe3 M3MemeHus zp [10, 17].
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a, = q+22m= 10431 5=1025 mm.
2 2
I{erecoo6paiHo OPEHATE zp = 32; Torxa
a, = E%—:ES = 105 Mm.

32
Tlpu 3TOM IEPeNATOYHOE YHCIO 5= 16.

16— 155

OTENOHEHHE OT 3axaHHoro 155
¥

1009, =32% npr nc-

NyCTUMOM OTKJIOHEHHH no 4.

Ecnid B 3aJaHH¥ HA T[POEKTHPOBaHHe 00YyCJIOBJIEHO, IO
NPOEKTHPYEMLIHl PEeNykTop NpefHA3HAYCH 1% CEPUiAHOrO BHIMyCKa,
To cieayer cornacopatk ¢ [OCToM HE TOALKO M H ¢, HO H
B&IHYHHEL @, Z; H Z; (CM. Tabm 4.1).

Tak, pemyKTOpP €O CTAHAAPTHHIMH mnapamerpamu no [OCT
2144—176 Oyner wumers a, =100 MM, m=5 MM, g=38§,
Zy. ) = 32:2,

TTociie OKOHYATENBHOrO YCTAHOBJIEMMA NAPAMETPOB 34uelie-
HHA clegyeT YToMHMTL kKodxbdHIHEHT HArpysku ¥ JonycKaeMoe
HanpsokeHHe (€CIH OHO 3ABHCHT OT CKOPOCTH CKOJBXEHEA) K

TIPOBEPHTL PACUCTHLIC KOHTAKTHBIC HANPAKCHHA.

IpH m0O0M COYETAHHH MAaTEPHANOB YEpPBAka M Kojeca

Oy = 1’31 TZKEﬁp -..<._. [O'H]. (421}
dz dl

Ipy cTanbROM 4YEPAAKEe K YCPBAYHOM KOJECe, H3TOTOBJEHHOM
W3 uyryHa WIK EMelolneM OpoH30BLIA BeHel,

Oy = i‘Zfl T.K < [ox] (4.22)
d, d,

nr(Z+1)
170 2 q

(a3 =
o Z3 a?u

q

rae oy K [o4]—8 Mlla; d,, d, a,—B MM & T; —B H-mm.

Pe3yneTaT NpOBEPOYHOT 0 PACUETA CEAYET TPH3HATE HEYAOBJIET-
BODHMTEILHBIM, cNM Oy npesbmnaer [oy] Oomee yem Ha 57
(mepeaaua meperpyxeHa), a Takke B CIyude, SCIH PACYCTHOE HAIPA-
%eHHEe HuKe pomyckaemoro Ha 15% ® Oonee (nepemaua mHe-
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"' ONPeAEIAIOT H3 UPOSKTHPOBOYHOIC pacyera 3y0neB na maru® (upu

norpyxena). B TomM u AgpyromM ciydae HAAo HIMEHHTL Iapa-
METPLI NEpefiayl H NOBTOPKTH NPOBEPKYy HANPKEHUH,

Pacuer 3y0heB “epBS1ROro KoJieca ua BLIMOCIHBOCTL [0 HANpS-
aenunM A3rmba (3y6ra koaeca obnagaror MeHbIEH NPOYHOCTEID,
UeM BHTKH YEPBSKa) BRIMOIMAIOT 10 opMyIe

12T,KYsE  O6F KYst
= =— = R 424
Zzbzmz bzm {GF] ( )

Cr

rie Gp — pacyeTHo¢ HanpskeHwe maruda, T,K — pacyeTHEIE Mo-
MENT HAa Baly 4YepPBAYHOrO kojeca; F,; — okpyxHAs CWId Ha
ueppAYHOM kolece; K — xoadibunumenr Harpysku (cM. § 4.4); Benu-
yuny F,, olipemenarOT nO MIBECTHOMY MOMEHTY HA Bally 4YepBay-
HOT'C KoJjeca:

Y — xo3dpuuuent dopmsl 23y6a, nprHMMaeMelit no tabmn. 4.5 B 3a-

BHCHMOCTH OT 3KBHBAIEHTHOTO YHCHA 3y0heB 4ePBAYHOTO KoJieca
23 .,

cos’y’

E — xo3ddHIMeHT, yHuTHBaOINANR ocnabnenne 3y0LEB B peaynLTaTe

H3HOCA: JUTA 3akpRITHX nepeaay & = 1,0, m1a oTkpuIThIX neépelad

t = 1,5; {[oF] — monyckaemoe Hanpsxkeuue wruba ([oor] — npu pa-

Gote 3ybben onuolt croporsl, [6_ 5] — npH pabore 3y6heB obeuME

CTOPOHAME); 3HANCHEA NPHBEAEHB! B § 4.4

Z, =

4.5. Koapdumment Y bopme 3y6a a4 YepaayABIX KoJec

zy 28 30 35 40 | 45 50 65 80 | 100 { 150

Yp | 243241 (2321227 (222|219 2,12 | 2,09 | 2,08 | 2,04

Kax dopmyna (424), tak ¥ mnphselcHHan Huxe ¢Gopmyna
(4.25) cnpaBemnuBE NpH MOOBIX B3AMMHO COTIACOBAHHBIX €NHHH-
nax msmepenns. IlerecooOpasHo mpuusTe or # [or] B MIla;
mdyud, Bvm; Fp B H T3 B Homm,

Ob0so pacucTHrlc Hanpsoxenns mruba p 3y0bsx konec, pas-

 MEephl KOTODPBIX ONPEAEJICHE! K3 PACcieTa KA KOMTAKTHYIO TP OYHOCTD,
. OXa3BBAIOTCA 3MAYNTEABHO HHXKE NOMYCKAEMBIX.

B pemkmx choywasx A OTKPHITHEIX Nepefad OpPH OonboM
y9ucHe 3y0neB xoieca (zp > 80} MokeT oKa3aThCA, MTO H3rHOHas
NPOYHOCTE ‘HEoCTaTo4Ha. B TakoMm wiyYae MOAYNb 3aleilneHMs

£ =1,5) no ¢popmyne
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3

o VM (4.25)
[GF] Zq

IMpeaeapHTEIEAO NPHHMMAIOT g = i2,5; B rnanbHeilIeM e€ro
sHauenne yroumaT no [OCTy (cm. Tabn. 4.2).

B Tex Ciay4asx, KOrha B Mepefade BOIHHKAIT NHKOBLIE
HarpyskH, <JefilyeT NPOBEPATh pabouue IOBEPXHOCTH 3y0LeB Ha
OTCYTCTBEE XPYIKOro Pa3pylleHHA H IUIACTHYECKHX AePopMalHii;
To % OTHOCHTCs X obulell (mrubnoil) npouHocT 3y6eeB. ITH
UPOBEPEM NPOH3BONAT TAK K¢, Kak H JUIA 3y0uaTeIX mepenas
(cm. ra. III}; sHaueHMS OpEJENBHBIX JONYCKASMBIX HanpsokeHHH
npuBegensl B § 4.4

INMoMuMo PaccMOTPEHHLIX PACYETOB HA KOHTAKTHYIO BHIHOCIH-
BOCTH m M3rub, JUIf 4epBAYHLIX Nepefad obszaTenbHa Tpo-
BepKa Ha xecTkocTh (cM. T VII) H TEIUTOBOR pacyeT PEAyKTOpa

(cm. 1. X).

§ 44 KOIOOUIIMEHT HATPY3IKH.
MATEPHAJILI M1 JOIIYCKAEMBIE HAIPKEHHA

KOBd}d}HKHGHT HArpy3:KH 1A YCPBAYHBIX nepenay
K = KBKU,

rae Ky — ko3bdHuKeHT, YUHTRIBAIOIMA HEPABHOMEPHOCTh pacmpe-
OEIEHHS HATDY3KH MO JJIHHE KOHTAXTHBIX JIHHHH, K, — xoaddu-

LHEHT, YAUTEBAIOMIMI THHAMHYECKYIO HArpPy3Ky, BO3HMKAIOWIYIO B
3auelUIeHHH,

Kosddunaenr K 3aBUCHT OT XapaxkTepa WIMCHEHHS HATDY3KH
¥ oT nedopmanuii YepBaka

7, \?
Ky=1+ ("g”) (1 — x), (4.26)

roe O — xoxfpdmment aedopMammy YepBSKa, ONpPENeIICMBIE MO
tabn, 4.6; x — BCcnoMOraTelibHblE KoaGdULHEHT, saspcAluHif oT

4.6. Koadduugenr Jedopmaunn veprmxa 9

3naueuHs §
Al B 10 12,5 14 16 2
1 72 108 154 176 225 248
2 57 86 121 140 171 197
3 51 76 106 132 148 170
4 47 70 98 122 137 157

XapaxKTepa M3MeHEHHS Harpy3kH;

T;tiﬂj e

Ti ti, N — COOTBETCTBEHHO BPARAIOIIHA MOMEHT, NMPOACIIKHTENh-
HOCTh H YACTOTA BpAlleHHMS hpH pexume I, T, — MAKCHMATb-
HBIA [UTATENBHO ASHCTRYIOUIMA Bpanfalomuid MoMeHT. B pacderax,
Korga He TpebyeTcs ocoBaf TOMHOCTB, MOXHO TIPHHHMATDE: IIpH
IIOCTOSIHHO# Harpyske x = 1,0; DpH He3HA4HTENLHBIX KomeDauax
HArpy3xH x & 0,6; npy 3HAUHTAILHBIX koneOamuax Harpy3ki x = 0,3.
Ipr nocrosumoH Harpysxe xoadupuuuent K; = 1,0.
Koa¢pdaupent K, 3aBHCAT OT TOMHOCTH H3TOTOBIEHHS lepe-
Jd4d M OT CKODOCTH CKONbkeHHs o, (Tabn, 4.7). Ilo oro#
Tabnune MOXHO HA3HAYATL CTEHCHE TOYHOCTH NepenadH.

X

4.7. KosphuonenT SIHASMHAYHOCTH Harpysxkr K,

Crenentt CROpOCTE CKONBIKCHUA Vg, M[C
TOMHOCTH no 1,5 ce. 1,5 mo 3 ce. 3 no 7,5 ce. 1.5 mo 12
6 - ’ - 10 1,1
7 1.0 1,0 1.1 1,2
& 1,15 1,25 1,4 -
9 1,25 - - —

Mo TOCT 3675—8! ycranonneno 12 crenexed TOYHOCTH A% BEPPRUHLIX TEpe-
IaY; ARH CHIOALIX NEpeJay HpeAHaiHAHAFTCE CTENeHY TOMHOCTH OT 5t o 9-ik 8

ropaske yOBIBAHMA TOMHOCTH, LA PeiyKYOPOB OGWEro HAIHAYSHUA [PHMEHAIOT
B OCHOBHOM 7-10 1 8-10 CTemeHn TOYHOCTH.

‘ MaTepHanki HepBAKA B NEPBRUHOLO KOuieca BLIOHPAKOT ¢ yueToM
¥ yoroskit paboThl MPOEKTHPYeModi Mepe/iaud ¥ CKOPOCTH CKONBXKe-
B HHf: ODH U, < 2 M/C NONYyCTHMO INPHMEHNTh YYTYHHLIE 4EPBAYHBIE
‘ xoneca, paboTaromMe B [1ape cO CTAJILHBIME uYepBakamu, Ilpu
GONBILINX 3IHAYEHHNX U, YEDBAYHOE KOJECO JESNAFOT COCTABHBIM !
‘Benen (Gammax) H3 GPOH3BL, & XoJsecHbif LEHTP — H3 4yryHa.
‘HamrysursMi aHTHOPHKIIHOHHBIME CBOJCTBAMH 00718 1a10T OJ10BAH-
_mo-tdocopusie Sponssl (BpO10D 1, BpO10H1dD 1). YacTo npumens-
JOT TAKX€ OJIOBSHHO-IMHKOBO-CBHMHLOBLIC OpOH3L! (HanpaMep,
BpOSLISCS) u 6ezonossannbie Gponskt (BpAIK3II, EpA1DK4HA).
. OnoesHHbIe GPOHIBI NPHMEHSIOT NPH CKOPOCTHX CKONBXKCHAA
.10 25 M/¢. BesonopsHuble 6poH3bl 3HAYKTENLHO JCUUEBNC OJIOBAH-
‘HBIX, HMEIOT BRICOKHE MEXAHHYECKME XapAKTEDHMCTHKM, HO AHIH-
. (PPHKIHOHHEIE CBOHCTBA HX HECKOJLKO xyie. 11 Oe30MOBAHHEBIX
-OpoH3 JonyckaemMas CKOPOCTE CKONLXeHHA no 7—8 mjc (B kpaii-
HeM ciygae Ao 10 M/c) npu paloTe B nape ©o CTalbHRIM
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4.8. Mexamnueckue XapaKTePHCTHRH, OCHOBHLIE ZOMYCKAEMEIE KOHTAXTHLIE
Hanpmkemns [Gy] B OCHOBHEIE JOMYCKAtMEIE HANPKeHHS warnba [ogr]’
u [0_ 4 Ana METepHA/IOB “epBaHLIX KoJeC, MTIta

Tipenens: Jlonyckaemble HANPAXEHHS NDPH
TBCPAOCTH YEpBAKA

Mapxa

6posan o Inpow|Tery-| HRC <45 HRC» 45

-:;rJ;;a § 2 | uocrn | vectn

8| O | 77 food|lo-1a {lomlfoed| (o-1st [lonl

BpO10®1 Il 200 | 100 | 45 30 135| 55 40 168
BpO10®1 K 255 | 147 | 57 41 1861 71 51 221
BpOl10H]®1 I 285 | 165 | 64 45 206| 80 56 246
BpO515CS II 150 80 | 35 25 111} 43 32 133
BpO515CS K 200 90 | 45 32 "1132] 53 38 159
BpA 93T il 392 | 196 | 81 63 — | 98 75 -
BpA9M 3 K 450 | 236 | 85 69 — | 108 83 —
BpAlOKAH4M | TE; K| 590 | 275 101 81 -~ | 130 98 -
cyl10 I 118 — 33 20 — | 41 25 —
CY15 I1 147 - 37 23 — | 47 29 -
CY18 II 177 - 42 26 — | 53 33 -
CYy20 I1 206 - 47 2% — | 59 36 -

puredanne K— ornuska B koxins; [1 — oTaisxa B NECHaNyH0 Hopmy;
1] — orndaeka uenTpobewnad.

1TEdOBaHHEIM HIH NOMKPOBAHHEIM YEPBAKOM, KMEIOIHM TBEp-
aocrb pabounx mosepxHoored me Hmke HRC 45 (saxamka obecre-
yupaer HRC 45—50, a mementanus H 3akanka — HRC 56-—62).

Jins M3TOTOBNECHUS 4YepPBAKOB NPEMEHAOT CPERHEYT IEPOMCTYIO
KOHCTDYKIMOHHYIO cTallk (cTads 45, 50) ¥ pasnuuMble MAapPKu
nerupopandod cranu (12XH3A, 15X, 20X, 20XH3A — nemenTyeMsie,
a 3artem 3akammpaemrule; 40%, 40XH, 30XT'C, 35XM — noageep-
raeMple 3akalike WIR yayquwendio; 38XMIOA — asotupyeMyio).
Tepmugeckas Kny TepMoxumuueckas obpaboTka yepBska no TBep-
nocT peine HRC 45 n nocaemyrouzee mmudopanye viIg noidupo-
BAHNE MO3BOAAIOT NOBHCHTE GOUYCKaeMEIE HAMPAXCHHA JUIA 4Yep-
pAYHBIX map (Tabm. 4.8).

PacueTHbIEe 3HAYESHUA JONYCKAEMEIX HanpsxkeHuil Hiruba [ogy] u
[o_ir] ¥ komTaKTHBIX (B TEX CIy4asAX, KOTJ2 3TH HANPIKEHHA
ONpEeIeIAOTCA 0[O CONPOTHBICHHIO YCTANOCTHOMY BBHIKpallK-
BaHMIO — cM. Taba. 4.8) nonyyaroT YMHOXEHHEM TabnmMuHEIX 3Haue-
muii [oor], [o_i7] [c4] Ha xoadduuneHTH NONrOBEYHOCTH:

[o4] = [oul Kuu
[oor] = [cor] Krr 8 [o-1r] = [o_1F] KFe-

. 3gaveuns Ky, nlpy OpoH3IoBOM BCHUG UYCPBAYHOLO ~ KoJleca
onpeaendAwT 1o Qopmyne

Kp= |/ = (4.28)

rge Ny — CyMMapHoe YHCIIO UMKIOB [EPEMEH HANPAKEHUI.

Jins nepenay MaLIKHEOrO NPHBOAA MPH YHC/E LHKIO0B KaXJOI0
syBa xoneca memblueM, wem 10% cienyer npummmare Ny = 10°;
eClH OKAKETCH, 9TO uMciIo nuEnos Gomeme 25107, HajmexuaT
nprHuMate Ny = 25-107. Cienobarenbyo, 3Ha4eHuA K p MIMEHAIOT-
ca B npepenax maxKg = 1,0; min Ky = 0,543,

Jlna nepefdd ¢ SYryHHBIMH 9epBASHBIMH Konecamu, paboTajo-
HX ANMTeNblioc BpeMs, craenyeT lipuHuMats Kpp = 10.

Ipy py4HOM NPHBOLE HE3RBHCMMO OT MATCPHANA BEHUA HED-
BAMHOIO KOJeca PEXOMEHAyeTCAa NpHHMMAaTk Kpp= 1,5

BenmmuuHy Ny BBIUHCISIOT 1o ¢opmyse

N5 = 60n,t, (4.29)

ENE N — H94CTOTA BPAUICHUA YEPBAYHOTO KXONecd, OO/MHH; ¢ —
epok cayx0bl mepegaum, u.
l KosdpuuHenT nOMroBeuHOCTH NPH BHITHCIEHMH (o] onpene-
#mE0T 1o Gopmyne
- 8

. R 107
e K, N, (4.30)

PPL) A

+ JIpu Hepesepcusioil pabote lepenaun sHayeHue Ny BLIMHCIAIOT

- HO' dopMyne (4.29). B cinydae pesepCHBHOM Harpylku ¢ OJHHAKO-

BWM BpeMeHeM paboTet B ofoux HanpabneHusx B dopmyny
(#30) -crenyer noncTaBiATH SHaweHne Ny BJBOE MEHbIUEE, HeM
Bhividnennoe o gopmyne (4.29).

¥4 Hpu yscne NHKNOB, npesbiuaiowem 25-107, 8 dopmyny (4.30)

. &eayer nofcrasnaTe Ny =25 107; cienoBaTenbHO, MUHEMAIBHOE
Siftuénue paccMmaTrpubaemoro koadpHoHenTa min K, = 0,67

[ILEE & e
** "Haiigennoe no gopmyne (4.30) zpavenne Ky, He NOJDKHO Iipe-
BRINATE CBOSr 0 MAKCHMAJILHOr O 3HAYenna max K, = 1,15; ecru mo-

- Ayuifres Ky > max Ky, To Hamo npuHEMaTh Kpp = 1,15,

1
-
b

“TlpeBeenEnic faHHBE IS onpedeieHus koapduumentos Kp;

. &y OTHOCHTCA K lepenayaM, paboTAIOLIEM C IPHMEPHO 1I0CTOSH-

Kﬂﬁ 'Harpy3koit; NpH NepeMeHHOH Harpysxe CjiefyeT HCXOQMTH M3
IEBHBANEHTHOrO 4HCNA LMKIOB

60 Tt

X Ll
Tm:lx

N,
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4.9. JMonycwaembie KOHTAKTHRIC HANDEKENHR A epRiiHbIX KoJaec
W3 YCJIOBAH CTOHKOCTH NPOTHE 3aeNaHHA

Marepuan [ey], MIla, npu ckopecTh
BeHIA CXONbKEHUR Vg, M/C
R oneca e 0 Jo2s|os| 1] 2 13]4]6]¢8
BpA9XK3N Crane, TeEp- Bl B 1821179) 173 |[167|161]150]138

nocte HRC> 45
BpAl0K4H4IL | To xe — | — |196{192] 187 [181[175[164{152
Cram 20 mmm | 184|155 |128{113({84,5| — | — | — | —

CYl15 unu
Ccui1s 20X nemesTo-
BAHHAZA
CU10 i Crame 45 unm 1700141 |113] 98) T |—|~|—|—
Culs Cré

4.10. TIpegeawusie aomycKaeMple HANPAXKeHHd HPA IHKOBRIX Harpyikax

MaTepran (oulnpen (o Anpex

Onossnuble OpoH3LI 4o; 0,30,
| BezcnossHusie 6pomH3ILl 20; o
Uyryn 260— 300 MIla 0,60,

rae T, t, M — COOTBETCTBEHHO BpAINAICUMA MOMEHT, NpORCI-
SKATEIBHOCTE ero HeficTBES H YACTOTA BPAIICHHS ODH i-M PEKEME,
T nax — HAHOOJBIINIL JUTHTETBHO ACHCTBYIOLIMHA MOMEHT ; 10Ka3aTEIIB
creneRd x =9 npe onpeneicHAH Kpy ¥ X =4 IPH ONpelsicHHK
Ky,

JonyckaeMble KOHTAKTHEIC HANPIDKCHHA, €C/IH OHH YCTAHOBJIEHR!
[0 YCIOBMIO CONPOTHBICHHS 3AEJAHMID M 3aBHCAT OT CKOPOCTH
ckoNbxeHud, Bubuparor no T1abn. 4.9, Tabmuuueie 3HAHCHHA
ARJIAIOTCA OMHOBPEMEHHCO H PACUCTHHIMH, TaK Kak [NONYCKatMBIE
HANPAKCHWA HE CBA3AHEI C CONPOTHRICHHEM  YCTAJIOCTHOMY
BBIKDALUKBAHWIO ¥ KO3(HIMEHT AONTOBEHHOCTH B 3TOM CAyHac HE
JOMKEH YYHTLIBATHLCA.

[MpenenbELIC NONYCKAEMBbIE HAIPAXCHHSA, IO KOTOPBIM BeRETCA
pacueT IOPH NHKOBBIX HArpPy3kax, NMPHBEIEHH B tabn 4.10.

E-DRAFT.SU,

rnABA V
ILJIAHETAPHBIE 3YBUYATBIE NEPENAYA

§ 5.1. OBHIUE CBEAEHHSA
H KHHEMATHHECKHI1 PACHET

IlnaveTdpHBIMH HA3EBAKOT NEPENAYH, KoIeca KOTOPRIX ABHXYT-
ca nonobHO TIAHETaM colHeuHoH CHCTeMbl (pHC. 5.1): meHTpalb-
Hple KOJieca BPAIMAiOTCA TONBKO BOKpPYr cBoeH ocu (HaszblBacMoil
HeHTpainbpHoH), 4 caTeyurdTe! 2, BXOAMINHE B 3alCHNCHHE <
TIEHTPAILHBIMY KOIECAMH, BPAIIAIOTCA BOKPYT OCeH LEHT pALHOH |
ir:lat;n‘:lt':. OcH CAT&LIMTOB 32KpeNfieHbl HA BOAWIE, BPALMATOIEMCH
OTHOCKTEIIEHO LEHTPANLHOH OCH.

B mnepeniade mo puc. 5.1 koieco 3 3aKpelUiIeHO B Koplyce,
kaneco I — senyluee, BeoMoe 3BeHO — BOAWIO H. B HEKOTOPBIX
fAyYasx HEmoBHIKHBIM JesaioT LeHTpajbHoe Koseco [ (oM. cxemy 2

N
. j::1'216.r1. 5.1). EciiH HenoaBHXHMBIM CHENATH BORWIO, TO OCH CATEIH-
“TOB CTAHYT HENOABMXKHEIMH H NJIAHETADHAN Nepelata NpeBpaTHI-

£ B BPOCTYEO COOCHYIO NEPEAAHY C NaPAIUTHLIMK
konecamu. Ilepenava no pHe. 5.2 HMeeT faBe cTe-

/J‘
fiéiii cBofonbl: OHA MOXKET HMETH JBa BeRyLIAX ;\$
2] { |5 ﬂ/”
=
ﬂ iy A — f””
) 1 Lﬂ\)
" i—'\.ﬂ/ﬂ”
1] :
-
[

-'?Ilc. 5.1. Kdncmatuveckan cxema NIAMETAPHOH Depeladsd © 0OHOH cTemeHsio caoboamnl

l‘_ Puc. 52, KunemaTnucckan cxema niawerapuolil nwpdepennuaipeoit nepeasyy
| R, 5.3, KuseMaTuueckan cxena maaHeTapHoil suddgepenumanbioi NepeIawn ¢ aAbyMA
seAyHME JReresmu (/o 4)
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£.1. KumeMaTH4eckHe cXeMbl Banboiee pacupocTpaneHHBIX
nIaHeTAPHEIX Hepelad B BX OCHOBHEIC NAPAMeTPE]

IepegaTouHos OTHO-
LWIEHHE H €ro pailKo-

KnnemaTuieckad HENLARE Opefennl, | KMl H ero OpHEHTHPOBOY-
el cxema nepeliauy YacToTa BpailleHHE | uple npenenbREC 3HAYEHHA
Ml caTenAMTa OTHOCHU-

TENbHG BoJAdHNA
! f=32+12; | nfi/ =098 +0,96;
3} = Z3 1) — H).
=1+ 2 nfi) =1 - i
z
= |- i v
2
2 H = L1+15; nif} = 0,99+098
L[ E;_ 1y _ 1— Zy H};
=1+ Zs niK iz,
z
JI&H’)_ — il z_l ‘l’(ﬁ) _ ‘P(il?"" ‘l’(z'l{]
3 i) = 100+500; |nf] =03+0.1;
(3 2122 3 1
iff{=——" |Nj1=
2 21230 = 2323 H o ZaZ3 (lm
2123 —2223
4 » iff} = 2; n{} = 0,98 +0,96;
! ¥ H3) _ ﬂ—
m ‘Z i =1+ 2 nfi=1- W
77 ?7, Zy + Z3
R LR E o I R R
Z3
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podorwcenue maba, 5.1

MNepenatognoe oTHO-
WeHHe ¥ £ro panuo-

KITJ u ero opreRTHPOBOY-

[

! m mm:c g 0,025,

KunematHueckas HBNBHBIE RpeaeNsl.
Cxe- Cxema Tiepematu Yacrora spaiueHus | Hule fpenefbibe 3HAYEHHA
Mt CATHIAKIA OTHOCH-
TEABHO BOAMIA
5 §l=20+500; [n®)=09+08;
; . 3
[ »_n o _ Tk 3 ( H)
M =i = =|ny= 1 — .____‘M
. Bl= =B = (1 - 22
1 +z3/75 L )
= % - —
1= (2223/242;) 14 Z2°73 1H)
- 2sZ7 — 2373
i z
| =P P = P+ P
J . ' 2
Yt = YL yiln |
Rpumedaunms: 1. B npusenennsix ¢OpMynrax DepxAmil MHIexc, 'm"on-.

Jiuwi B _ckofixax npu 4, n, N u U, obojHavaeT HemoARMEHOE saeHo, [Tepwriii,
HExEUA uHAekc obo3HasaeT Befyulee 3meHO, BTOPOH — BEAOMOE.

2, GpHCH IBono'moe aHaweHie ROs(pUIMEHTa BOTEPh B OAHON mape 3y6ua--

gy

P,
---w [

" LR TN
3313&!!3 H oQHo BeqoMoe (pHc. 5.3} nid oAHO BEAYIIEE H JBA Benommx

: i@gﬂgﬂuom. OcHoBHAS

i - aHeTapHAA nepegaua
SIIOKR3AHA KMPHBIME JIH-
& !'-‘m!!Mu, 3amMBEIKAIOIHAA —

:!g;.;.'mmcmn

) -B Tabx. 5.1 npHBene-

i:memarﬂqecme cxe-

o
i

P‘!& 54, Kumematwseckan
ikemn IIAHeTApIOH Andpepen-
XA A0f WePeARMH ¢ ABYMA
h 'D!t!(lim-luu 3Bemnamu (3 1 H)

Ju

. %(QH;;, 3.4). Iepena=u o, puc. 5.4 npuMenaioT L 0pHBOAA OBYX COOC~
Ay W BEJOMBIX 3BCHBCR, HANPUMED BMHTOB camoneTos. Ha puc. 5.5
ﬂpmenenm KMHEMATHYECKHE CXEMEl 3aMKHYThIX Amddepentmanon
g ‘,tégaon CTENCHRIO csobona, B HHX NpocTas 3yGuaTas nepenaua

-1
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g p -I\ " H 3
é—{ L 1 ’%EE
= = R e =
f f

T

a) s)

f
) | lr T [ o]
”

-lsnc. 5.5, KHHCMATHYECKHE CXeMh NASNETAPMRY AMKHYTHX JHbdepednuanbiex

nepenay. lamMwxkaoman nepeNaya CoeIHHAET:
a—xoneca ] v 3, 6 — xoneco 3 u poxwao f; ¢ — koneco ] ¥ BOAWID H

MBIl K (OPMYABL JIA ONPENCIeHUS OCHOBMLIX HAPaMETPOB IlIaHe-
- Tapasx nepegay. Haubonmee pacnpocTpaHeda nepelaya, NOKa3aH-
 Hag ma cxeMe 1. ITo CPABHEHHIO ¢ IPYrMMH OHA HMEeT MaJkle rada-
" purhl, Gonplylo HArpy30dHYI0 croco0HocTh ¥ Bhicokmi KITJL

Ilepenayy no cxeMe 2 mpaMeustoT oObIdHO B KOMOHHAME
¢ nepenayaMH npocTol 3yOwaToif M mo cxéMe 1 B mpHBOAax
1I0BLIIEHHOH HAREXKHOCTH (CM. puc. 5.3),

IIepeJxatm IO CXeMe 3 xdpakTepmyorca OoNpImIMH NepPeRaToy-
HLIMM OTHOINGHMSMHE, Ho Hmetor Hmknid KII[ u manyw ua-

' Fpy30uRYI0 cniocobHOCTL (oM ommonmoTouHble). Mx mpumensior B

IIPKBOJIaX ¢ -MalbIMH Harpy3xaMi HITH xpa‘rxonpcmennoro BESXHO=

- YeHHH.

Tleperayk 0o cxeMe 4 INPHEMEHAIOT Kak nmi}nbcpenunm
Hele: (C BeAYIIHM BOJEJIOM M BEJOMEIMH - LEHTPANbHLIMH KO-

:mecamMH ! ® 3) B BeRYIIEX MOCTaAX TPAHCOOPTHHEIX MAUTHH, B

IEddepenuanbHbIX MEXaHUIMAX% PHO 0P OB (C BEAYIIMMH LEHT PATTL-
HEIMH KoJdecaMH ! ¥ 3, 2 BOAWIOM — BEJOMRIM) M KAK peIyKTOp-
Hyio (c ogHoil cTeneHbio cBoOOMRI).

[Tepemayn mno cxeMe 5 HMEIOT JHANA30H 1ePeATOYHEIX
OTHOINEHHH, Kak H MepeavH Nno cxeme 3, HO Oonee BLICOKHI

{2)e

g

Paxc. 57, YepTek MOTOP-PEIYKTOPA B HCOO/HEMNH «HX ONCPHOM daauneH

KIIJ & Gomaiyio aarpy3oyByio cBocoBHOCTS (Bnaromapsa MHOTO-
FOTQUHOCTE), TeXHONOTHYECKH CIIOXHAB BCISACTBEEC HATH'HMA Onoxa
%P CIIFTOR 2 2 Ilpmcnm'r B KFHEMATHYCCKHX H CHIOBEIX

Bee nnanerapmm ncpenaw B HOIIGPE’-IHOM CEYEHHHE KDYIJIbIC,
BOSTOMY HX yie0HO CTHIKOBATE ¢ (UIAHNEBLIMH 3NEKTPOJBHIATE-
. IAMH B Oy cGopoumyio eRHHUNY — MOTOP-PEAYKTOD. [Tnanetap-
 HEfe MOTOD-PEAYKTOPSL elaloT B JBYX HCIONHCHHAX: H3 Janax
Epm:. 5.6) ®-ua-omopEoM duiamme {puc. 5.7). B npunoxeHuu
DPEBEREANT mapaMeTps: ILIAHETAPHBIX penyx:ropon H Mo‘mp -pe-
mon abmero npmenerma.

¥ s -~ 4§ 52 VCIOBUSA COBUPAEMOCTH COOCHBIX

H MHOTI'OITOTOYHBIX HEPENAY

i

CERE l'bxanerapnme nepeXa4d no cxeMam 1abn, 5.1 (KpOMe nepenaw
i HH'cxeme 3) MuoronoTounke coocHsle. [ToaToMy s ux cobHpasgmoc-

TH OPH BHOOpe yucen 3y0neB KOJ6C HAJAO BBUIOAKATH CJICMIO[IIKQ

‘i-»yﬂmm

. ¥Yenonne coocrocTi. nn nepe,naq, r,ae CATEJINAT WIH - 11apa3uT-

‘4 HOE KOJIECO BXOIBT B 3AICIVICHUE C COJMHEYHHIM H KOPOHMATEIM
1% :mslecaMH (cxcMLl 1, 2, raba. 5. 1) 3TO YCJIOBHE BHIPAXKACTCA PABEH-

A1z = dya3.

Egﬂlg;ayﬁqarme KoJeca Hapesanbl 63 CMelIeHHA UUCTPYMEHTA, To
ayz = Q3.

& . Bripaxas ayz ¥ dp3 4epes MoayNk B 4MCIA 3y0LeB, NOJYYHM

0,5m(z, + = 0,5m(zy — z,);
(z1 + 23} (23 — z1); } (5.1)
Zy + 23 =23 — Iy
. Yucna 3y6bep KOPOHYATOrO Koeca 3 W caTe/utHTa 2
Zy = 2243
% 721 + 222 . } (5.2)
23 =0,5(z3 — z;} = 0,5z, (‘9}1 -2
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Jina nepejaye 1o cxeme 3, rjie KoJieca PaclofoXesbl B ABYX
NapanIeTLHEIX NITOCKOCTSX, YCIOBHE COOCHOCTH

(5.3)

Ecmu mopmynu ofedxX nap Kojec paBHbl H OHH HApE3ambl Hea
CMEIeHHs MHCTPYMEHTA, TO YOIOBHE COOCHOCTH

dy,12 = dw2'3-

(5.4)

Zy — I3 =23 — I3

Jina nepenadu no cxeMe 5, TIE KOJIeca TAKKE PACIHOJIOXKCHbL B
HBYX NApajIeNbHbIX MIOCKOCTSX, YCHOBHE COOCHOCTH

(5.5)

dy1a = w23 = dy2's

wiiv (npH paBHBIX MOAYJISX M 3yObsix, HAPE3AHHBIX Ges cMmellgHudA
HHCTPYMEHT2)
" (5.6)

Z, + 23 =23 — Z3 =24 — Z3n

B MEHOronoTOYHBIX nepepayax Ois ux cOopku, KpoMe yCnosus
COOCHOCTH, MEOGXOMUMO BHUIOIHHTE EIC JBA YCIOBUS.

Ycaosae coceacTan. UroGel cocenHue CATEIUIMTHL FIH NAPA3IXT-
HBIE XOJNeca He Kacaluch Apyr Apyra (puc. 5.8), nHeobxomuMo
BHIOOJIHHTh YCIOBHE

0,05 > d,3, (5.7)

rae 050(,. — MeXoceBoe PaccTOSHHE MEXAY COCSMHUMH CaTCIHTA-
ME; .d,; — AHAMETD OKPYXKHOCTH BLICTYIOB CATEIIMTOB, -
. .Beipakas 0,0, uepe3 MEXOCEBOE PACCTOSHME 4,13, NMOJYYHM

2a“;12 Sin ni' > dgz, (5'8)

<
" FAe A, — YHCTIO CATEUIHTOB,
Ecnu 3yGea napesans 6e3 cMe-
LIeHHA, TO
iz = 812 = 0,5m(z, + z3);

dy; = mzy + 2m;

.m
(23 +z;)smn—>zz+2.
c

(59)

MHEHMMAaNBHOE 3HAYCHHE 3a-
30pAa MEXAY OKPYXHOCTSMH Bep-
IUHH 3yObeB COCEHHHX CATEIHT OB
HpEHHMAIOT  PaBRHEM  MOAYNIO
mepefauM, HO He MeHee 2 MM.

Pre. 58. K yeaoeMi coceacTpa ¢a-
TCAANTOR WAK NIPAIETEMX KOJEC B
MHOTONOTOMBLIX DEPEXSUAX

74

Ycnose BXoddennd 3yGheB B 3anenUienNs NPy PABHLIX Yraax
pacnoJloikeHnd caTenaToB, {5 nepenay, rae Kojeca pacnoioKeHE
B OAHOH IUIOCKOCTH,

F4 + 23
———> = peioe 4MCIO
L
HIH ua ocuoeaHuH opmynhr (5.2) (5.10)
2(_-’-_:;1?:_1 — 1enoe wcro.
(+

B nepezauax, I'He KONeca PACIONONEHBI B JBYX HAapaiielibubIX
MWIOCKOCTAX, JUIS BBITONHEEHS 3TOI'0 YCIO0BRA 3Y0ba BCeX EHTpallb-
HEIX KOMEC HAJO BRIDWpaTh KpaTHREIMA 9HCHy caTe/unaroB. OTHOCH-
TenLuoe pacnonoxkenue 3yOLeB BO BCEX CATEIMTAX € J8yMS
BEHOAMH JOJIKHO OBITL OSHHAKOBLIM,

§-5.3. ONTIPEAEJIEHHE YMCEJ 3YEBEB KONEC

Yucra 3y6pep noabGupaioT nocn¢ snifopa Iepeaarousoro of-
HOIIEHHA M YMCIA CATEIIHTOB B 3ABUCHMOCTH OT KHHEMAaTH-
4eCKOH CXeMB! NEPEJAYH M KOHCTPYKUHH (PemykTop Wim MOTOp-
peERyxTOp).

TToaGop mucen 3yGnes komec nng cxem 1, 2 w cooTBercTBy-
UMX HM CTYRened cAOKHBIX Hepenad, BHRIIOJHEHRLIX HO CXeMe 5
(eM. Taba. 5.1.). NpuauMmaror wiEIo 3y6BEB CONHEWHOro Koneca
z, 2 13 (Bo m3bexkaHue NOJAPE3aHHs HOXEK 3yGbes); wucna 3yGnen
CATEJUIATOB Z, oupeaensioT no Gopmyne

= 0:521 (IB!I - 2): (511)
Okpyriin no Gnuxaiiuero menoro ydema, Yucio 3yBner kopos-
YATOro KoMeca Z onpegestoT no dopmyne (5.2),

Ilo popmynam Ta6n, 5.1 yrounszoT NepeaaToIHOE OTHOLUCHNAC M
CPABHHBAIOT €ro C 3aJaHHbIM. JlonyCKaerca OTKIOMEHAE ue GOmee
HeM mHa 47 OnA OMHOCTYIEHYATHIX PENYKTOpOB, 5% — mis mByX-
CTYmeHYaTHIX. [laiee NPOBEPAIOT BHINONHEHUE YCIOBW BXOXKICHHUS
3y0beB B 3aleIVICHME M COCEICTBA.

.+ Hlpumep 1. IMopoGpars 4ucia 3yGhep KoJeC MIAHETAPHOTO pe-

gg{m*opa no puc. 51 ¢ nepemaToyHeIM
% =56 B wEcioM caTeIHTOB n, = 3.
1, ButGupaem 4ucno 3y6nes CORHEWHOro Kojeca z; = 15,

2. OnpegenseM uMcao 3yGbeB catenaTos no dopmyne (5.11)

z; = 0,52, (if) — 2) = 0,5-15(5,6 — 2) = 27.

COOTHOIIEHHUEM
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3. TIpoBepseM ycHOBHE BXOX/IEHEA 3y0ben B 3auenenus no ¢gop-
myae (5.10)
2z +z) 2005427

8.
n 3 2

VermoBHe BEIIOJIHEHO.
4. TIposepAcM BLITIOHERUE YCIOBMS coceacTBa Mo dopmye (5.9)

(@ + 22 sin - > 25 +2; (15 +27) sin% >27+2; 364>25.

YenoBue BHIMOJHEHO.
5. Yuco 3yGeep kopoHuaTOro Kosieca mo dopmyne (3.2)

7y =2y + 223 =15 + 2-27 = 69.

6. YrounseM Tiepenaroutoe oTHOLeHHe no dopmyne Tabi. 5.1

Z3 69
—_— ———=S
o 1+ I3 6,

YTO COOTBETCTBYET 3AJAHHOMY.

IMopazox nmoxGopa wHcen 3yOmeB nepefats no Cxeme 1, Buimon-
HERHON KAK MOTOp-peyKTOp Cheusa/bHOr0 Na3uAYCHHWH (Cro napa-
merphl He periaMentuposanb! ['OCT) #meer cuou 0COOEHHOCTH,
HOACHEHHBIE HMXE YHCIEHHBIM IPHMEPOM.

IMpomep 2. TMopobpars 4icra 3y6beB KOJEC MOTOP-peayKTopa
cneuManbHoro HasHavenus mo cxeme 1 (cm. Tabs. 5.1) ¢ mepena-
TOYHEIM OTHOINEHMEM iy =63 H HHCIOM CATEUIKTOB H = 3.
[IpucoenunseMblii 2nexTpoasuraTens 4A112M2V3, HApYXHBIiE [THA-
merp diasua D =300 mm.

1. OnpengenseM penuTelIbHBIH JHAMETD d; KOpOHHATOrO Kolleca
dy ~ D — (30-+-40) = 300 — (3040} = 270+260 mm.

Psn penuTenbHBIX guameTpor (B mMm) mo [OCT 2502281
cneayrowmii: 100; 125; 160; 200; 250; 315; 400: 500; 630, 800;
1000. TIpunumaem Grwkaitinee 3nauenue da = 250 mm. CoorBeTCT-
BeHHCO m = 2 MM,

2. OnpenenseM uuciio 3yOb¢B KOPOHYAaTOro KoJjeca

d; 250

23 = -;";*: -—'2——-_—' 125.

3. Uncno 3yObes COJIHEYHOTo KoJleca OnpeAeieM HA OCHOBAHHH

=1+

dopmynsl i) = z%+ 1 (cm. Tabn 5.1), orkyma z, = 1713;3—1 =
&y |

125
T 63—1
[puuzMaeM z, = 24,

76

= 23,6.

4, Yucno 3ybres carennura — no dopmyie (5.2)
z3 =0,5(z3 — z;) =0,5(125 — 24) = 50,5.
ITpunumaem z; = 51, Torma z3 =z, + 22, =24 + 2. 51 = 126.
5. IlpoBepxa ycnosua BXOxAeHHs 3yObeB B 3allENUICHHE!
Zy+2z3 244126
n, - 3
6. IlpoBepxa yCIOBHA COCEHCTRA

=50 (nenoe wucno).

. T
(21 + z)sin > 23+ 2; (24 4 51) sini;— >51+2; 65> 53,

e

1. YrounseM nepegaroqHoe OTHOIUCHHE

=14 21428 62
F41 24
8. Orxmonenne ero of 3aJBHHOTO
fyan — &, 6,3 — 6,26
A- _ 3an dax 100 - 3 a o
; . 63 100 = 0,64 9%,

YTo AonycTHMo (A ., = 4 %))
OxonuaTenbHoe 3HAYESHAE y4HCeN 3yObeB!: z, = 24; z; = 51;
23=126; m=2 mm; dy =mzy3 = 2.126 = 252 mMm,

T'OCT 250022 —81 gonyckaeT OTKTOHEHME 3HAYEHAS NETTHTEb-
WOI'0 JHAaMeTpa KOPOHYATOro Koteca 3 OT HOMMHANBHOIO B fpe-
Jenax [ONMyCKAEMBIX OTKJIOHEHWH NEpenaToYHOro OTHOILEHMA.

Jns npeppaputenbHOro BbiDopa uMcen 3y0beB KONEC nnaxe-
TapHBIX nepepay no cxemamM 1 w 2 (cm. T1abn. 5.1) ymobuo
noaesosarscs tabn. 5.2,

5.2. TaGnuua nepelaToOYHKX OTHOmMEHWH H 'Bcen 1y0LeR KoJec
A cxemud pue. 5.1

zy z) 23 i3 iy

50 1620 17—-15 4,125~3,500 1,320 - 1,400
55 15-23 20—16 4.670—-3,391 1,273-1,418
60 16—24 22—18 4,750—3,500 1,267 — 1,400
63 15=-27 24—18 5,200—3,333 1,238 — 1,429
65 15=-27 25—19 5,333 3,407 1,231—1,415
68 16—28 26-20 5,250 —3,429 1,235-1,412
70 16—-30 27-20 5,375-3,333 1,229 — 1,429
75 15-31 30-22 6,000— 3,419 1,200— 1,413
80 16—34 32-23 6,000 - 3,353 1,200—1,425
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Mpodoaxncenue maba. 5.2

2y z I % i

) 15-135 3525 6,667—3,429 1,176— 1,412
%0 16—38 37-26 6,_625-—3,363 1,178 —1,422
95 15139 4028 7.333—3,346 1,158 — 1,411
100 16—42 42-29 7,250 — 3,381 1,160—1,420
105 17—45 44-30 7,176 —3,333 1,162 —-1,428
110 18—46 46— 32 7,111 3,391 1,163— 1,418
115 19-—49 48 =33 7,0583-- 3,347 1,165— 1,426
120 18—50 5135 7,666 — 3,400 1,150 — 1,418

n pPHBATEHIE O foszHAYe R HAL Z) — 1HCao 3}’61:83 COMHEYHOrO KOJECA

(#sMedseTcs Mepes Ama 3yGa); 2, — aucmo 3yGees  caTgnuTz  (W3MEHAETCH
gepes oAMH 3y6); 23 — HHCAO 3yGeeR KOpOHYATOro Komeca; ff — BoLwIO.

IMoxBop wmicen 3y6beB KoIec n¢pela’ no Ccxeme 3 (em
tabn. 5.1). Tlepenaya nmo cxeme 3 — ORHOMOTOUHAR, NO3TOMY NOL-
Gop wumcen 3yObed Kojtec ODYCIOBIMBACTCA TONBKO COOCHOCTBEO
mByx map xogec 1—2 u 2'—3, a TaKXe BHINOJHEHWEM 3alaH-
HOTO NEepeJATOYHOro oTHOWeHHA Ecia MoayTH 3anervieH i obenx
pap kojlec pasrbl M 3yOpn HapesaHb! 8e3 CMeEIIEHHA 3ybopes-
HOT'O WHCTPYMEHTA, TO YCHOBHE COOCHOCTH MOXHO BRIPA3MTh 4€pe3
yucna 3yOnen

Iy — 23 =23 —Zp
W (5.12)

Zq — 21 = 2y — Z3.
3asHcHMOCTE YHCel 3yOBeB OT MEPEJATOYHOTO OTHOLICHHH

Zy Ejx Ig)] -1
— = (5.13)
1 Zp i

Pelrenue 5TOfl  CHCTEMBl ypaBHEHMH JaHo Ha TpadHKax
(puc. 5.9), roe no 3amaHHOMY MEpEAATOYHOMY OTHOLICHHIO, 3a-
AAaBAACH DA3HOCTAME VHCE] 3yObeB 2z, =2y —Z; =23 —ZIp H €=
= zy — 2y = Z3- ~ Z3, MOKHO ONPERE/IMTH 3HAYEHUEC Z3.

[To rpaduxy (puc. 5.10) MoxHC OnpeaesTHT: MHHUMANBHEIE
anavenusd Z, IpH KoTopbix He Oyner uHTepdepeHLHH TO0BOK
3yObEB I1MECTEPHW W KOJIECA; €CNM 3HAYCHHE Z, MEHBINC yKasaH-
Horo Ha rpaduke, To JIs YCTPaHERHs WHTephepeHnHH Koneca
HALO HApe3aTh CO CMelueHueM 3yOOpe3HOTO MHCTPYMCHTa WIM
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190 s
50 4 5 rog e /9‘2‘;
50 Ao 51 AL TS
pod ZZa i Al 7 LT
2 v7 20 Y n
10 12 |

Jg 40 59 82 70 80 o g0 40 S50 g v0 &2 90
Yucne sylovelf roseca zy

_I’nc. 5.9. I'padukn naa onpefesexus 4eaa Iybues Koiecs 3 B pepexawax mo cxeme

3 Tatin. 5.1
L miin
, ;:{r o P 8-
3 we. 5.10. Tpaduk ans onpegene-
" HAY MHHHMANLHOMG 3IHAYMEHHA Zo = 6 ™
=zl—zz=23—z2, B 33ABRHCHMO~ 4‘ B
£TH OT “mcAn 3ylikem kojec z) 2 T — —_——

. MM Z, 40 60 80 100 120 #0150 100 200 2y, 24

;. fxorma z, > 3) mpumenaTs 3yGopesHblit HHCTPYMEHT C YIHOM IIpOo-

!l_l_wm 30° u xo3ddumHeHTOM BHICOTHI rONIOBKH 3yGa h* =08,
“ - Ipemep, IlomoSparp umcna 3yObeB NepeJauM o CXeme 3 ¢

- =315
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1. MpunamaeM 2z, =2y — Zz =23 =~ Iy =4 Yy e=z3—5=
=2y — I3 = 5.

2. To rpaduky (puc. 55) HaxomHM z; = 84.

3. Ompenensem

zy =23 — 2, =84 — 4 = 80;
Zy=2;—e=84-35=T79,;
2, =2, —2, =19 —~4 =75

4. paxTU4ECKOE NEpelATOYHOE OTHOINCHUE

1 1 ‘ 1 1
i) = —— = = - = = 316.
i i), 11— 1_(2_2)(23) {— 75 84
z /\ 2a 7% 80

5. OTknoHenne GaxTHYECKOTO NEPERATOMHOIO OTHOLIEHHS OT
3aJ]JAHAOTO

A= Mmo = Mwo ~ —0,32%.
laan 315

§ 5.4. PACUET 3YBBEB IVTAHETAPHBIX MEPEIAY
HA TTPOYHOCTB

B niiaHeTApHBIX NEpejauax, TAe CATeNIWT BXOAMT B 3ailerie-
HHS C ABYM#A LUEHTPATbHBIMHE KOJECaMH (COTHETHbIM H KOPOHYATLIM)
¥ MexaHp4yecKMe XapakTepHCTHKH MaTepHaia Kojec NPHMeEpHO
OIMHAXOBBL, PACCYMTLIBAIOT HA NPOYHOCTL TOJIBLKO BHEIIHEE 3a-
Henienue (CoNHeYHOe Kosleco — caTe/uiuT). [Ipn onpesieNieHun 1HCIa
[MKJIOB HArpyXexus 3yObes HaJ0 yYHTHIBATE TOJBKO OTHOCHTEND-
HYEO 9acTOTy Bpalll€HHA KOJIEC, T. €. NPH OCTAHOBICHHOM BOIMIE.
Jind nepenay © BPALAIOLIAMCH LEHTPANbHBIM KOJecoM | u He-
HOZBYXUBIM N OTHOCHTEILHBEIE HACTOTEI BPALICHHA KOJIEC Ompeae-
as1T no dopMynam

niH = gl — n{P,

nh = — nfp; (5.14)
i = ng;)ﬁv_"
ZC

B tabn. 5.1 mis xaxpaofi mepedauwu npusedena Qopmysia mif
ONpENENeHHs OTHOCHTEIbHOH YacTOTH BPAMEHUA CaTeIHTa, MC-
noJib3yeMas IpH PACYETE ACJATOBEYHOCTH Ero NOALIHIIHMKOB.

TMopanok pacyeTa 3y0bes nnaseTapHLIX mepeAav Ha IPO¥HOCThL
3ABMCHT OT 3afaHua HA npoexTupoBaHuc. IIpH NpOEKTHPOBAHMH

80

£,3, dopMyan AR pACHETa HA NPOMHOCTE 3Y0bEB NTAHETAPHLIX Tepenad

PacueTHan 3aBHCHMOCTE lﬁm‘;ﬁgﬂg N Popmyam
1
i TIpovgocte paloanx noBepxHOCTEHR
. i TIpoekTHPOBOYHEIE pacueT
.1 MexoCceBOE PACCTOAHME
3
W 4,2 Ka.ut 1) UL MM
| " wonTu b, G13)
Nhupuya Konec
- T,K
b2 [K,(u+ )] ——2"HE
: A AT S B
[Iposepouublii pacuet
PagHeTHOS KOHTaKTHOE HaNpKeHue
2K
o = ZMZHZe ‘Tz HGK'Hﬁz-KH'p (u x 1) MIla (5.17)
nndgbu .
SaimbK HL
oy = —me_db MIla 518
( [Su] 19
Myrubaan npo-moc-:'rl,
:TIpoekTpoBOSHEIH pacyer
IHuprna xosec
b3 YYY, 22N MM (5.19)
nezam® [oF]
Monayne s
"> ]/ 2LY BYKr MM (5.20)
HeZo Y [OF]
1 Pacuernoe Hanpaxenue uaruba
or = 21 1Y, 2RraKepKr MITa (5.21)
HeZbm®
[oF] = SrimbKrLKFe MiITa (5.22)
[5F]

Mpameusanna: 1. Pacumdposka obozHaueHUH napaMeTpoB, UX BETHYHHBI
PA3IMEPHOCTHK, KpOME YKa3aHHBIX Hike, oM. B § 3.2 u 3.3
N 2. B dopmymax (5.16) — (5.21) 3qax mMIOC DNA HADYRHOTO 3ALETLAEMiv,
i_ﬁlﬂr MAHYC ONA BHYTPEHHErO.

3. u=z,/z; — oTHOUleHHE Huces 3yGnen GONbillero KONeca PacCHMTHIBAEMOR
B3R K MeHbweny (U > 1).
- 4. T, — spamaouni  MoMenT, geficTeyomnit Ha Boneuiee Komeco pac-
;EMMTHBACMOH napwl
5. IlpnBeaesuoe 9HCIO CATENMHTOBR (C YHCTOM HEDABHOMEDHOTO pacupene-
ACHUN BATPYIRH MEXCOY HMME) H'.=n;— 07,
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naneTapHO# nepefayn Kak oT 1eNbHOH cOopoynoli elMmillibl pacucT
ClefiyeT HaddHATh C ONPEAETEHHA MEXKOCEBOro pAcCTOAHMA W3
YCOBHS KOHTakKTHOM mpounocTd. Ilpy mpoekTHpoBaHHM MOTOD-
peaykTopa HHAMETP NepeRayM ONPefelIAeTCs LUaMETpoM Kopnyca
[IpHCOSAMHAEMOr0 3NEKTpoJABMraTeNs, HOITOMY pacueT y1106m3
HAYHHATE C ONpe/efIeHHs LIMPHHBE KOJNEC U3 YCITOBHE KOHTAKTHOH
u mrubuoit npoynoctu. OKkoH4aTeNbHas IIHPHHA KONeC onpene-
nurcs nocne noaGopa moplTHAHUKOB CATE/IIHTOB,

dopMynbl A pacYeTa Ha NPOYHOCTh 3yOhEB IUTAHETADHBIX
nepeasy NMpuBeAeHL! B Tabn. 3.3,

Benwuuunl CHNM W BPALIAOLIHX MOMEHTOB, ACHCTBYIOLIMX HA
3BeHbS IJTAHETAPHLIX DNepefay, He 3aBHCHT OT 9ECIA CreneHeH
ceoGonsl. B nepegayax ¢ OODHON CTeNeHbIo CBOOOMBI BpalaKOILMHA
MOMEHT, RelcTBYIOMUH HA HENOJBHXHOE IEHTpalbHOE KOJICCO,
YpaBHOBEIUMBACTCA DEAKUHMAMH MECT 3aKpPCITICHHA.

B MHoronorouselx nepegauax (puc. 5.11) B ycranoBMBIIEMCA
pexume pabOTHI CHNEI B 3allemieHdsx, ACHCTByIONIHE HA LEHT-
paibHblE KOJeca M BOINNO, YPABHOBEIUMBAIOT Apyr JApyra,
1103TOMY BasTbl HAIpY€HbI TOJIbKO BPAIHAIOLINM MOMeHTOM. CHIbL
saneILieHnl, NeHCTBYIOMMUE Ha CATEMIIMTEL, NPHIIOKEHbl HA JHAMET-
palbUo NPOTHBONOJOXKHBIX CTOPOHAX, NO3TOMY HX pamHaibHbIC

” T
Fys 23

Fow
i s
e
FiJ E
13 }‘;: S Loy
Fit

Puc, 5.11, BiauMMog YPaBHOBEIKBAHNS CHA, KeRCTEYIOUMX B MMOTONOTOWHRIX BEpE-
OaaMaX
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Bpe. 5.12. Cunoscdi paceer wepedaws no cxemam 1 % 2 7ala. 5.1 w pie. 5.1-5.4:

e

Fin

T d
!::.' Fyy=Fs+F;, F“=F”=_2_; T3=F;; ";‘”::;

'
. ‘%'H=-F2Hﬂu”;§ Fag =
42

d
- T|=F2l5'-n',; Ty=T+T;

- €OCTABIAIOLIME YPABHOBCIUKBAIOT APYT JAPYra, 4 OKPYXKHBIE CKJa-
" eIBalOTCA, TAaK KAaK OHM NAPA/NEALHBI M HANPABNEHH B OfHY
‘GTOPOHY; CYMMAapHAd Harpy3ka AefiCTBYET HA NOOUIMIHMKM M OCH
eJIIHT OB,

Ilpn npoBeneHHH CHIOBOTO pac4eTa ynobHO MONBEIOBATHCA Me-
AOM, UPENCTABJIEHHBIM Ha puc. 5.12 um 5.13, rne nociefoRa-
;HO PACCMATPHBASTCA PaBHOBECHE KAXKAOr0 3BEHA NEPELadM.
fauHnaTh pacyer CleayeT co 3BEHA, HA KOTOPOM 3a/iaH Bpaularo-
it MOMENT, 110 €ro 3HAUeHHI0 K pa3sMepaM KoJleC HaXomaT
fPAaBHOBCIIMBAIOMIYIO CWTY; 3aTEM HA OCHOBAHHM pAaBEHCIBA JeH-
FOILEH M NPOTHBOACHCTBYIOMEN CHJ1 HAXOAST ciily, AciiCTBYIO-
ua 3BEHO, BXOAAIlEe B KHHEMATHYecKylo napy. anee pac-
ATPHBAIOT PABHOBECHE BTOPOIO 3BEHA, HAXOMAAT YDPaBHOBELLH-
OLIYIO CHJIY HIH MOMEHT M T.J., nOKAa He OypmeT paccMor-
BHO PRBHOBECHE BCEX 3IBEHLER NEpeJadu.

Bee cunnl o6osHavensl OyKBoH F ¢ (BYMA HERHEMH MHPOBBIMK
EKCAMM © 1IEPBLIH YKa3bIBAET HOMED 3BEHA, CO CTOPONBL KOTOpOro

. Exgr Fyr

2 >

2 fou | Fuz-zr | Fa -2
|z [

o
EWANI
/ A “

Puc. 5.13. Cunonoii pacier nepesayn no cxeme 3 vabar. 5.1:

2T Fyad
“'d_:; Fia=—Fy; Fyp= 122

. s ] A
17‘7/_L L \’7?/"‘?1 %ffr

v Fyy = —Fyp; Fya .y =F3 — Fyy;

d
TH = F2—2'Haw12; T3 = Fz-: —23*: T, =Ty + TH
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neficTByeT cWiIa, BTOpOi — 3BEHO, HAa KOTOpOC MCHCTBYET Cuia.
Hanpumep, Fy; — OKpyXuas CHiIa, ¢ KoTopo# koneco 1 AgicTnyeT
Ha Koneco 2.

[IpoBepkoil MpaBWIBHOCTH CIWIOBOIO PACYETA CIYXHT YpaBHe-
HHE PABHOBECHS BHELIHHX BPAMIAIOMMX MOMEHTOB, NPHIOKEHHBIX | e
K nepemaye (B TOM 9HCIE M ONOPHBIH MOMEHT). ' i

IMpomep. [na nepesay no puc. 5.1—5.4 onpeseuTe OKPYXHEIE
CH/IBL B JAIICIJICHAAX, BHEIIHHE BPAMAOMHUE MOMEHTB, AEHCTBYIO-

Mue Had [EHTPAJIBHBIE 3BEHBA, H CHITy, JSHCTBYIOMYI0 Ha 0OA-

IMAIHUK CaTeIMMTa © ero och. 3ajag MoMedt T, IoJie3IHoro ]
CONMPOTHBREHUS, NPHIOKEHHLIH K BOAMNY, pa3MEPBl KOJIEC H THCIO
CaTe/lIMTOB H.. .

1. PaccMarpusacM paBHOBECHE BOAMTA M HAXOAMM CH1y Fay 1 ' ;

(cm. puc. 5.12) M) ] .
Ty = Fapanng; ' j

=
s

2, PaccMaTpuBaeM paBHOBECHE CaTel/lTHTA, KOTOpLIA BXOTHMT B A =
KMHeMaTHYeckHe Naphsl ¢ BOAWIOM M LEHTPATLHEIMH KoJlecaMu [ 5 '
W 3, 0 maxoauM cunH Fy, u Fi;

FHZ =Fy; + Fy3; Frp=— 'FZH-

,_

Vcinosue paBeHcTBA MOMEHTOB CHA OTHOCHTENBHO OCH caTet- 7 /W//dﬁ}\
nara '-"“'-‘-"Q‘%‘
dz dz 3 # 'é

Frog=Fups e
&

Fis =Fy3; F12=F32=‘—FH2. ‘Q‘W' %’ \
2 . ‘AN
AL 3 IN

3. PaccmaTpusaeM paBHOBECHE LEHTPANbUOro koleca 3 M HaXo-
IHM Bpalarnil MoMeHT

&
ENRT

dy = =
T3 =Fa3 ";E—"c; Fy3=—Fj,.

g nepegaun no puc. 5.2 MomMeRT T, — BeayLUHii, 15id nepegaun
no puc. 5.3 — nonessoro COOPOTHB/IEHHS, [UIA DEpeaTd 1o
puc. 5.1 — onopHEIii.

4. PaccmarpuBaeM paBHOBECHE [IEHTpa/bHoro Kojeca I u Ha-
XOmHM MOMEHT

dy , = —
Ty =Fyy “;—"c; F3, = —Fy,.

Bpawaromuii MomeRT T} B paccMarpuBaeMOM HPHMEDE JUTd
nepenasd mo puc. 5.1, 5.2, 5.3 — peuxymmi (Gea ydera moTeps).
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Puc. 5.15. JleGeaxa ¢ NIAHeTapieiM peayKTopoM N0 cxeme 1 Taba 5.1

E-DRAF

C yueroMm moTepe mBHxymuii MoMeut Ti = Ti/n, rine n — KIIJ
nepepam (oM. Tabn. 5.1)

Ha puc. 5.13 npusesen npumep cunoBoro pacweTa mepejiau
no cxeMe 3 JUIA ciyyad, Korma 3ajaH BpAmMANOOHE MOMEHT
(MOMEHT TIOJIE3HOrO CONPOTHBNCHMA) WA BEZOMOM KoJjece 1.

§ 5.5. KOHCTPYKUMH IJIAHETAPHBIX MEPEJAY

A Koncrpykuau mianeTapHeIX nepeiad 3asucAT o BHIGpaHHON
i KHHEMATHUYECKOH CXEMb, BE/IHYHHBI HEPeIaBaAeMOoro BPallAIOIEro
© MOMEHTZ ¥ CpOKa cﬁzyxﬁm His monyqenus MEHBIIMX radapuTos
.- CHIOBEIC NMEPEAAYM BHIIOMHAIOT MHOIOIOTOYHBEMK (oBsryBO Tpex-
" I'IOTO‘{HbIMII) Crepmyer Ha3HAYATH HEYETHOE YHCIO CaTeJUIMTOB JUIs
‘r, JYyIIEro ypaBHOBENTMBAHWA CHJ1 B 3alelUTeHRsX.

. Koucrpywmun nenrpanasnbix kosec. Jl1s paBHOMEPHOTro pacipe-
fieIeHHs HArpy3KH MEXAY CATelJIMTAMM CIUTOBBIX MHOIOMOTOYHBIX
. fepe/iad oHO WIH 004 LEHTpANBHBIX KOJMECA NEeNaroT CaMOoycTa-
uanmmafommncs (wraBatomumu) (puc. 5.14). B nepenauax, umeso-
Pimx Gonpiue rabapuTyl, MIABAIONIMM AEHAOT 00a LeHTpaIbHEIX
KONeca; CAMOYCTAHOBKA JMOCTHIAETCA TNpPHMCHCHHEM 3yGuaTsiX
,g{ycp'r COEAMHAIOMIMX COJIHEYRBIE KOJSCA ¢ BENYIUMM BaJOM HIH

BOMHIOM TPEALIAYIIEH CTYNEHH, 4 KOPOHYATLIE KONEca ¢ lcopnycom

 JnM 3aMBIKAIOMEH nepepaveit.
£+ B KoHcTpykimsx Ha puc. 5.15—5.17 camoyc’raaosxa, JOCTHIAET-
A IpHMEHEHHEM rubxux aneMenros. Ha puc. 515 conmeunoe
fOJIECO PACIIONIONCHO KOHCOMBHO HA JUTHHHOM rubkoM Baiy. Ha
HC. 5.16 B KOHCTPYKLMIO KOPOHHATOTO Kojleca BKNIOHYEHA IubKas
GOonoyka. Ha puc, 5.17 carennur ycranmosnen Ha rubkodl ocu,
s paBHOMEpHOr 0 pacupene/icHHs HArPY3KH MEXny CaTesiu-
fanin BOIMOMEH W APYT Ol yTh — XeCTKad YCTAHOBKA BCeX meTaneit

IEPENAYH NPH YCNOBMYM BEICOKOH TOMHOCTH WX H3IOTOBJIEHHA u
amaxca (puc. 5.18). XecTkue kopowwuarhle Koneca MOryT OBITH
"peaaHb[ HEIIOCPEACTBEHHO Ha Kopuyce, 3aNpeccosansl B KOPIyc

M YCTAHOBJIEHBI B pasbeMe (uiannes (puc. 5.19),

I,

2 _; —_—
1]

NN\ / ,7// o _/;Sé :
T ! A J<dh
I.: ! i K = a 4
i y p—" B—

; c 5.16. KoHCTpykuMa kopowua-
"R‘BI'D Koneca ¢ rubxoit obonoy-
% koii
it

Pue. 5.17, KoHerpykuns caTeamra ¢ rad-
Koil ocbio
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NN
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| L :
g Puc. 5,19, HecTkan ycTaMoska KopoHIATHX KoJec:
g3 “a—B pasbeme (nannen; 6 — 3an0peccoBXoll B Xopmye; ¢ — HApelaHHeM 3yGeeB Ha
g5 ’ Kopnyce ’
] :
£ |
g © S
g - Koscrpysuum careamron. CarenuThl OGBIYHO AENAIOT ¢ BHYT-
8 f ~ pewneil pacTouxoil nox moMIMnHMKA Kavenus. JIis caMoycTaHOBKH
f.i npuMensroT -ciepuueckHe MoMmmmIEHKY, MakcumanpHi maMerp

.~ HAPYXHOT0 KOJbNA MOZITHITHHEA :

)

Pre. 5.18. Thnanctapmuii peayrop ao cxeme 5 Tagm 5.1 ¢ w

- Dpa=miz —7), 5y
). rAE m — MOAyRb KOJeca Mepejaul; z — YMCIO 3yGbes CaTeInTA.
" VYCTaHABNHBATH CATEINMHT WA OBYX KIM TpeX LOMIMIRAKAX
k= 4acTo MPHXOMMTCA N4 HOJIYYeHRs 3aJAHHOr0 CPOKa cly#Oh1 mepe-
K -Aawa (puc., 5.20). Ilpn Manex nMaMeTpax CATEUIHTOB IOIUIMI-
§° HHKU yCTaHaBJIMBAIOT B Imekax Bozamna (puc. 5.20,8) uan npume-
b ot mommmmHuka Ge3 konew. [Ipn meBosMoxHOCTH obectednTs
| '33BaHHYIO - JONTOBEHHOCT: MOAUIMITHUKAME KAYeMUs CATE/UIATEL
f  YCTAHABNMBAIOT HA NOJIMIMITHEKAX CKOJTHKEHHR.
. CaTe/unuThl ¢ OByMA BeHIAMH OOBINHO [ENaT COOPHEIMH
; (puc. 5.21), ¥To TO3IBONAET YMEHBIINTL MACCY 3ArOTOBOK M COKpA-
b “TUTL BPEM#A MEXAHWYCCKO 06paGorku. CHBOCHHBIE CATE/INTHI,
¥ ‘yCTAHABJIHBAEMBIE B OJHY NepeAadvy, JOKHEI HMeTh OIMHAKOBOE
P oTrHocHTenbHOE pacnonoxenwe 3yGheB Benuos. [Lia 9Toro Mx
I’ COGHPAIOT B CHENHATBHBIX NPHUCTIOCOGNEHHSX MM DPUMEHSIOT
K/ KOHCTPYXIIK, 103BOJIRIOLINE YCTAHABIHBATE BIAHMIOE PACIIONOXE-
&' mHe BenioB npu cGopke (puc. 5.22), [lenars CABOGHHEIC CATE/LITUTHI
¥ OOHOH JETafblo clOeayeT TOJBKO B TeX CIyyadx, KorJa WX OHa-
f' MeTpeI MaJio OTJIMMAFOTCH OPyr OT Apyra.
Koacrpyiamun Boann. Boawna opnocTyneHyaTsix nepeaay M no-
ClIeqMedi CTYTEHH MHOIOCTYHEHYATDHIX YACTO ASNAIOT 32 OJHO 1eJIoe

R 1

@ -~ KHHEMATHYECKAR CXCMa;
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‘ 7//A+\ / Pu¢. 5.20. KoucTpykuwn ycTimon-
N KH CATEMHTOB HA OOJUNIIHHKAX
&\Iu: ' Ka4eHHA:
E}—- 1 (uxcalMs NOJIIHIHMKOB B A~
L TEHANKHTE OCY[{IGCTBJTSICTCK ABYMA

a)

NpYAMHEBIMH KOABLUAMH; 6, 2 —
TO %E, OXHMM IIpyKAHHLIM KOIk-
MOM; & — OJIUMMHHE YCTAHOBASH

ua JJ.B}’X. BrOABHMATLIX K  OAHOM [UAPHEOBOM NORILHIHUEEAX ¢ — NOIUHMITHHEKR
YCTAHORJCHRM B [I€XaX BOAMNA )

\‘w
5

i
—-—

a) &)

Puc, 521, COopHAS KOHCTPYKUMN
CATE1/IMTOR € JABRYMH BeHUAMH Ge3
PEryNpoBKH HX OTHOCHTEJIBLHOI 0
PACHONOKEHHA X
@ — COEKHEHWE BEHOOR ILTIOHKOH
¥ mocagkot c© HararoMm, & —
LIHHEROE COSOHIEHAE BEHLOB

9

1

Puc. 5.22. Chopusd KOHCTPYKUMH CATes-
JHTOM € JRYMS BElUAMH C peryupoaxoi
HX OTHOCHTELHOrD PacHonOMenuu

Pae. §.23. Kouctpyxunw Boamn:
@& — ¢ KOHCONEBHLIM PACHOIOWCHHEM OCEl CATeNNHTOB, 3Ar0TOBKA —NOKOBKZ O —
OCH CATENNHTOR HMEKT N0 AB¢ ONOphl, 3ATOTOEKA — NOKOBKA, & — OCH CATENIMTOB
WMEIOT RO AWC ONOpH, 3aroTOBKA ~— KPYIAMH WpokaT; z — cGopHas xom:-rpyxunn
BOAUNIA

¢ BEJOMHIM BaloM (cM. puc. 5.14), pexe — paznenvro. Bogmna
nepBoli N NPOMEXYTOYHBIX CTYIENedl MHOrOCTYNEHYATHIX nepenay,
Korga He TpeOyerca CAMOYCTAHOBKH, HEJAKT 33 ONHO IENOE
CONHEYHLIM KOJIECOM CeayromeR crynenn (puec. 5.23). Eciu con-
HEYHOE KOJIECO CAMOYCTAHABIUBAIONIEECH, TO €r0 COCAUHSIOT ¢ HO-
awioM 3y6uaroif mydrod. [ns ynpomeHus ¢opMbl 3aroTOBKH W
Mexanuyeckodl o0paGoTku Boiwia YacTO HeNaloT cOopHRIMM,

ul{nnc'l'p)’lﬂllm Kopnycok. Kopnyca maameTapHBIX nepeaay B oe-
PHAMOM NpPOM3BOJCTBE W3TOTOBNAKT JIMTLIMH W3 CEPOr0 YyryWa,
AMIOMHHHEBOr0 CIUIABA WIH CTAlH; KOPNYC PEAyKTOpA yCcTAHABIIH-
BAIOT HA NJIMTE WIH PaMe HAa NAnaX, OTJMBAEMBIX BMECTE C KOp-
nycoM (cM. puc. 5.14); orTpenbHBIE YACTH KOPIYyca COEMHHNIOT
¢raBnaMu, HMEIOIMEMHA LEHTPHPYIOIME BBICTYNE] H NPOTOYKH,
CTArMBAIOT GnaunE GonTaMy, suATAMM WK wnuiskamu. Kopnyca
MOTOp-peaykTopos Ge3 nam cocauHsIOT ¢ INEKTPOJBMTATETEM u
MexanuiMom GrasnaMu ¢ UEHTPHPYIOMIHMHE BRICTYNAME X NPOTOY-
Kamu (oM, puc. 5.18). -

s 3aKxpennieHua CTPON HA KOPNYCE PEAYKTOpPZ CNyXAT Hpo-
YIaHLL H04 KPIOKH, OTJIMBACMEIE BMECTE C KOPNYCOM, WIH hpejy-
C©MATPUBaIoT GoOBHINKH ¢ pe3bGOBBIME OTBEPCTHAMH IS YCTRHOBKY
I'PY30BLIX BHHTOB.

N
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§ 5.6. CMA3BIBAHHE MIAHETAPHBIX ITEPETAY

B nhameTapHbX NEpegayax IPHMEMSIOT 1Ba cnocoba cMa3bi-
BAHMA. OKyHAHME KONEC B MACNAHYIO BaHHY M LMPKYISIHEONHELH,
epBLii cuocol NMpHMEHACTCH NpH YCIOBMH, MTC OKPYXHAd CKO-
pOCTb CATe/UIHTA B MECTE 3ALCIUICHHS € KOPOHYATHIM KOJICCOM

d
v =0 2—1303“ < 5 M/C,
I Oy — yrjtopas CKOpOCT» BoOawma, pai/c; dy — AMAMETP KO-
pPOHYATOrO KoJIeCa, MM.

O6bem MacisHoil Bannsl B mpegenax 0,3—05 1 wa 1 KBT
nepenaBacMoil MOIIHOCTE; B PEAYKTOpaX TPaHCIOPTHRIX MallliH
snaguTenbHo Menbite (o 0,03 1 wa 1 xBT),

[Ipu v > 3 M/c cMa3LIBAHUE TOMUMIHEKOB KadesHuA CaTe/IITob
¥ LEHTPATBHBIX KoJlec OGecreyuBacTCd pasbpblir HBAHHEM Macid.
[Ipy MEHBITHX 3HAMCHMAX U JUIS CMA3BIBAHHA NOUMIHAKOB IpH-
MEHSIOT IUIaCTHYHBIE CMA304YHble MATEPHAJIBL, 3aKNafBIBACMBIE
npu cOOpKe B MOJOCTH NOJUIMIHUKOB, B KOTOPHIE YCTAHABIIMBAIOT
Ma3ey EpKUBAOIIUE afleL. ,

s Toro 4roBpl NPOAYKTH H3HOCZ MOIJIM OCECTh HA AHO
MacnsHoll BaHHbI, PAcCTOSHME OT HEro Ao Haubonee mMOrpyxeH-
HOH BpAAKLLEHCA MOBEPXHOCTH JOMXHO GHTL HE MEHEE 20 MM,
a NpH 3HAYeHAH Mogynda Gonee 4 MM — nopAaka 5—8 monynei.

JinA npenoTBPALICHHA 3aCTOR pa3Ophl3rHBAEMOro Macla B 1o-
nocrsX YOMUIMMHHKOBLIX Y3J0B M B KONECAX ¢ BHYTPCHHHMH
3yGhaMH HEOOXOJHMO AENATH JIPEHAXHBIE OTBEPCTHA.

VpoBeHb MAC/A NPOBEPAIOT KOHT POTIbHLIMU pe3bboBbIMH npob-
KaMH, yCTAHABIMBAEMBIMH B KOPIyce M3 BBICOTAX, COOTBETCIBYIO-
LMX MaKCHMaIbHOMY H MHHHMAIbLHOMY YPOBHAM Macia; KpaHo-
BBLIME MacnoykasaTe/laMu, [ynaMu Wik MAacTOMEPHBIMU CTCKIAMHE.
Cnuraror oTpafoTaBillee Macio 4eped OTBEPCTHE, 3aKpBIBAEMOC
pesbGoBoii mpobkoit. Popma aHa M pacroIOKEHHE OTBEPCTHA
JMOJDKHE! OBeCneyuBaTh MOJHBIA CIMB Macra.

U ppXyNALHONHYIO CHCTEMY CMAa3bIBAHHS NPHMEHRIOT B PelyK-
Topax GonhiIoi MOLIHOCTH, TAE CMA3LIBAKHE OKYHAHHEM HE obec-
HeumpacT NOABO MAcNa K TpyIHMcs mosepxHocTsM. B cucreme
CMA3bIBAHEH YCTAHARJIMBAIOT B DEAYKTOPE MAaclAHBOI HACOC,
buIsTPHI, peNyKUMOHHBIA KIAMaH, XOMOAWILHYK H Y3MEPHTENBHbIE
npuGopsr. [IpOH3BOAMTENBHOCTE HACOCA ONPERENAIOT TEMIOBBM
pacueToM peaykTopa. OpHEHTMPOBOYHO UPHHAMAKOT €& DpH U <
€10 mjc—1 n/mun ma 10 MM IIHpHHbB! BEHUd, TpH V>
> 10 mfc — 2 n/mun. O6mui ofbem Macia B CHCTEME JIOTDKCH
GeiTb HE MEHee TpeXMHHyTHoro pacxona. Macio B 3anensiente

02

nofgaerca GOpPCyHKaMuM HA TOPLE! KOJEC WK Yepe3 OCCBOE H pa-
AHANBHLIC OTBEPCTHA B COJMHEYHOM KOJIece, BRIXOAALIME BO Bid-
AUHE 3y0bes,

Hasnenue macma 5 cucreme 0,02—0,15 MITa. Macno x nop-
IIHENHAKAM CATEe/ITTHTOB IHOJAETCH 4Yepe3 OCeBOe M  paIHAIbHLIE
OTBEPCTHS B BOJHWMIC M Jajee yepe3 OCEBOE W paTHAIbHBIE OTEBEp-
CTHA B OCH CATEJUTHTa,

Jins CMa3nlBanuA TUIAHCTAPHBIX pe/ykTopOB HCHONL3YIOT Hed-

TAHBIE MACHA C [PUCAJKAMM, YIy4INAFOMMAMH MX CBodcrBa (CM.
rin, IX, § 9.6).

§ 5.7. IPUMEP PACYETA TIAHETAPHOY ITEPEJAYH

Hcexoanpie Oamubie: BpaIHAOMIMH MOMEHT Ha BEJOMOM Baiy
Ty =290 H:.m; wacrora BpanleHHS BeIOMOIO Bala ny = 360
of/MHH; THN HCPEeRayH — PeAYKTOP C NPUBOAOM OT TpexdaiHoro
ACHHXPDOHHOIO YeTHIPeXNMONIOCHOTO JNIEKTPOJBMrATENA; YACTOTA
BpALIeHHs BEJyLIEro Bajna (ACMHXpOMHaR) 1, = 1450 06/Mun; cpok
cnyx6st pexykTopa 5 ner mo 300 paGounx mueil B rony, B onHy
cMeHy 10 8 4 ,

Ilopsuox pacwera. (TepMuHEl w ofo3HAYeHMA TARHE Xe, Kak
B . LI). ,

1. OnpenenseM mepeJaTOYHOE OTHOIIEHHE
. Hy 1450
[—m— = =—— = 4
Ry 360 ,02
Uo4 FOCT 2185—66 (cM. ¢ 36) Oamxaiiimee sHageHwe
i=4
2, Bribnpaem no 1aba. 5.1 kMreMaTHYeCKyIO cxeMy 1 ¢ nepena-
TOuHbIM OTHOWenHeM iy = 4.

3. TlpunnHMaeM YUCTO CATENNIHTOB (M3 YCNOBHS ypaBHOBELTHBA-
HEA CHJ B 3alENICHHH) n, = 3.

4. BpibupaeM 4ucno 3yOBeB CONTHEWHOro Koneca z;, = 30,
5. OmnpepenseM uucno 3y0peB caresnuTa 1mo dopmye (5.2)

z3 = 0,52, (i) — 2) =0,5-30 (4 —2) = 30.

6. IlposepsAeM BRINONHEHHE YCTOBHA BXOXACHHS 3yGbeR B 3a-

g uemwieHue no dopmyne (5.10)

2(z; +2z;)  2(30+ 30)
o = 3 = 40 — 1e0€ YHCIIO, YCIOBHE BRIIOIHEHO,

7. TlpoBepseM BLINONHEHWE YCIOBHMS COCEACTBA
(59) y A no ¢opmyne

(Zl +Zz)5in "}'2 Zy + 2;
©
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(z, + 2,) sin n1= (30 + 30) 0,866 =~ 52;

z, +2=30+2=32; 52> 32,

VY cioBHE BBINIONHEHO.
8. OnpemeiseM THMCTO 3yObeB KOPOHYATOro kolieca u3 yCrOBHA
coocroctu o dopmyne (5.2)

23' =21+221=30+2-30=90.

9. Beibupaem Juls 3y64aTHX KOJEC CTallb 40X H, yaywduennyio,
cpeauss teepaocTh HB 280 (cm. rabn 3.3 ro. II); HbasoBoe YuCAD
LHKJIOB mePeMeHBl Hanpsxedmit (mo Taba. 3.2 i III)

Ny =2,3-107,

10. Onpenensem paboyee YHCIO NHKIOB TEpEMEHBI HAIPAKEHHH
A CONHEYHOTO KOJleca 32a Bech CPOK cayx6er £=5300-8 =
=12-10° 4y no ¢dopmyae

Ny = 60nniP = 60-3.1090- 12 10® = 235- 107,

3mecy ) = ) — nf) = 1450 — 360 = 1090 ob/mux.

11, Tax xak Ny > Nyp TO IPHHEMMAEM koaddunuenT Joiro-
seyrocTs Ky = 1 [oM. moscuenne x dopmyre (3.9)].

12. OnpeneiseM MEXOCEBOE DAcCTOAHME MEXAY CONHEHLIM
KoJdecoM M caTeiauToM mo dopmyie (5.15) Tabn. 5.3

3
2K
dy = Ka u+1 T3, 2.0, ¢
( ) V"c [Uﬂ]zuzll’ba
RXOJMILHE B HEE BEMIHYHHBI MMEIOT 3HAYCHHH!
a) A Nepefav [UTHH/IPHYECKHMH npaMo3yOLIMu  KoJIECaMit
K,=495;
6 U= 2 _ £ =1
) HEPEAATOMHOE MMCIO U = 30"
B) Bpamarommii Momert, H- MM,
Th 290. 10°
— S T - 725.10%
L= 4
r) xo>ddHuHEHT KOHIEHTPAUHH HATPY3KH IO taba 3.1 rm III
Kyp=12;
) pacweTHOe YHCAO CATEIUIMTOB M, =1, — 0,7=3-07=23;
€) nomyckacMoe KOHTAKTHOE HalpaXeHHe Io dopmyne (3.9)
rn. III

_ CplipsKagr _ 63001
[ow]l= =57 =15 = 550 MIIa,

30eck Opjiyy NMPENENBHOE 3HAYEHH® KOHTAKTHOH BBIHOCIHBOCTH;
no tabn 3.2, i III

CHEmb = 2HEB + T0=2.280 + 70 = 630 MIIa.

Koadpdunuenr monroseunoctu Ky =1 (cm. n 11).
Kospdumuent 6elomacHoctn [Sy]=1,1+12 ana xonec 3
yIyHlleRHO#H CTaim, DpuEAMaeM cpemmee 3Hawenue [Sy] = 1,15,
KosddunueHT IAPHHBI CATEIUINTA DpHHEMMAEM Wy, = 0,5.
ITocne nOACTAHOBKH NPMBECHHBIX BeNmyul B dopmyny (5.15)

HMEEM 3
72,5 10°. 1,2
Gz O3+ 1)]/23.5502.1.65 % 60 s

13. OnpenensemM MORYTh 3aU¢NIEHHA HA OCHOBAHMH HOPMYIILI
(3.14) ra. III

"= 2aw12 _ 2 * 60 _ 2 MM
Zy+ 2z 30+ 30 B )
14. OnpenenseM paMeTpsl DETHTEIbHBIX OKPYXHOCTEH KOJIEC
H IUHPHHY, MM

dy =mzy =2-30 =60

dy = mz; =2-30 = 60;

dy = mz; =2-90 = 180;
b ={p.ay,2 =0,5-60 = 30,

15. BeimosHseM NpoBEpOYHBIA pacyer 3y6neB Ha H3rM6 mO
dopmyne (521) Tabx. 5.3. IMocneoBaTeNbHOCTL PACYETa CXOAHA
¢ M3JI0KEMHOH BeIic. 3naveHAs Kod(dHOMEHTOB ONpeNeNsioT o
I'OCT 21354—75 (oM. ra. III)

He BocnpomsBolif BCEX BRIKNAJOK, NPHBOIEM PE3YARTAT:

pacyeTHoe HANpsKeHHe HIrrbGa, MIla

TEKFUKF KFu

£ FoB e iz, bm?
725-10°.1-15-12
=2-38.06-1-2 e o
23-30-30-22 72 MIlLa.
CpaBHEM ¢ [ONYCKAEMLIM HaDPSXEHHEM
OFiimbK FrK o 555.1-15
(] = ] d —
[oF] 05,7 5 465 MiTa.

YcrioBue BNPOYHOCTH Of < [of] BHIIOMHEHD.
Pacwer oceif # BANTOB BLUIODIHNIOT MO METOJAKE, WEJIOXEHHOM

B . VIII, noMuMnKHKA nogbupalot Bo ykasakHam ri. [X.
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raABA VI
BOJIHOBBIE 3YBYATLBIE IMEPEJAYHA

§ 6.1. OBIMUE CBEAEHUA

Kunemarugeckad CX€Ma BOJHOBOH mHepeda¥m IoKasaHa Hi
puc. 6.1; Bexymiee 3peio — TeMEpaTop nedopManuH A; BEHOMOE --
rubkas UWIHHIPHICCKas oboslo4ka ¢ 3yGyaThIM BEHLIOM 2, HMelo-
Imas OBIIYIO TEOMETPHYECKYIO OCh € XKECTKMM KOpOHMATBLIM KO-
necom | H remeparopom h. Bpamarommiica reseparop pacrars-
BAeT Besel 2 B pAJHATLHOM HATPaBJICHHH, BOJIHBI AehopMarMu
GeryT mo Benuy M CO3NAIOT HECKONBLKO 30H 3auenieHHs ¢ KO-
POHYATEIM KonecoMm I,

HauGosee pacupocTpameHsl TeHeparopbl, CO3JAOIMAE Ape BOA-
Hel AedOpMalliH H COOTBETCTBEHHO B¢ 3OHBI 3AUCI/ICHHH (o,
pHc. 6.1). THrOBEIE CxeMbl [EHEPATOPOB IOKAJANDLI HA Pl 6.2:
a — JBYXPOTHKOBLIH, CO3AACT B¢ BOJIHEI nedopmanun; 6 — YeThI-
PEXPOSHKOBLLH, HO CO3JAET TAKKE NBE BOIHLI nehopMapy;, TaKue
CXEMBI TIPEMCHSIOT NPH MAJLIX HATPY3KAX H HeB ONBIIMX YACTOTAX
Bpali(eHHs TeHepaTopa; € — MHOTOPONHKOBBIE reHeparop, co3macT
sanauHylo ¢opmy aehopMangH rubKoro BeHna no Boemy Iepa-
MeTpy, IPHMEHsETCS B epefatax Gobioro muaMerpa; ¢ — AHCKo-
Bblii IE€HEpATOp, CO3NACT [BE BOJIHbI JepopMauu® B MecTax IpH-
neranmd aucka K rHOkKoMYy BeHIy; ynpyras KpHasasd rubxoro BeHna
wMeeT GopMy JAyr OKPYXHOCTH; 0 - KyMauKOBLIA IeHeparop,

Puc. 6.1, Boanosan nepenatlar

b os-qo0g, Do -

Pue, 6.2. CxemLl reHepaTopos BOANOBLIX
nepexay

npeacTaBageT cobolf KymawoK ¢ HajneTHIM HA HEro HOXKEM nop-
UINIHEKOM; TakO# TEHepaToOp HPUMEHA!OT B nepedayax JuoBoro
HA3HAYEHHA.

s nepepauM BpameHHa ¢ rubkoro kodeca ? Ha BeJOMLIE
Ban THOKy10o 060fo=ucy COSOMHAT C ¢aHIeM BeoMOro Baja
GonraMu, cBapkolf WIH uIAaMu (puc. 6.3).

3anenneHue ruCKoro KoJjeca ¢ KECTKHM B HECKOJNLKHX 30HAX
TIOBBLIIAET HATPY3OYHYH COcOBGHOCTD, KHHEMATHYECKYIO TOYHOCTD
2 KIIJ no cpaBHeHHIO ¢ AKAJOTMYHLIMHM NOKA3aTeTAMY ILTale-
TAPHBIX Iepesad.

IlepenaToynoe OTHOLIEHYME BOTHOBBIX nepeliay ONpeJeifioT o

TAKHM XK€ li)OpMy.J']EI.M, YTO H 414 MIAHCTApHRIX € BEAYOIEM BORH-
JOM ' -

b

rour e

-t

(os

a} ¥} .

Puc. 6.3. Cnocobsr xpennennz rufxodl 060/09KH K BeJOMOMY Bany:

- '@ — BHHTamM# (GonTamu, WMEABKAME); § — cBapxoi; ¢ — MIMHOSBEIM COSMHHEHHOM

g7
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6.1. KumemaTudeckue CXeMBl HanGojice PACHpOCTpaHEHARIX
BOJIHOBIX Tepeda% H KX OCHOBHLIE MapaMeTPnl

IMepenaTounoe

KIA u ero
OTHOMIEHNE
Yo KnHEMaTHHECKAS OPHEHTHDOBOSHLIE
cxe- HepemH n ero TN peenkHme
MBI cxeMa Hepe PALMOHTEALG D
npefean HuA

Y =70-+300; | i =091+071

| 1-vH
We -2 | W1 i

Wit = 0,00137

zy — 23 =kn,

2
#2) = 70 +300; nf) = 091+0,71;
1
. A (nfy= =V -8
% iz 1—-WY (1l — i
23 Zy— 2= kl’lw %hZ) :_-"__ 0,00137
, £ = 300+6000; | iy = 0,55+007;

= 2 W=

L]
ZyZg — E223
Z) —Zy=2Z3 —

W = 0,00274

— Zy. = kn,

Mpumeuzaue B npuscocadnx ¢opMynax BepxEMH  MEIEKS, CTORIL A
B cxobxax npu i, M m Y, oboamayaer Wemomauxroe 3peHo. Ilepaiit Hm&-
Buil HEnexC oGO3HAYAST BE&AyLIEe JBeHo, BTOpoi — BeloMoe.

98

1 1
o1
rie h — redeparop BoXHOBOH HedopManuu (Bexywee 3BeHo); k —
BEOOMOE KOJIECO; 7 — HENOABMAKHOE KOJIECO.

Jna nepenaqd no pue. 6.1 u cxeme 1 T1aba. 6.1
1 1 2,

1
) = — i = = — . 6'2
i3 iy 1 - Zy Iy — 2 62

i = (6.1)

CobupaeMocTs 3Tol Bonucsol nepenauyn ofecneYMBAETCA BEI-
TIO/THEBMEM E€IHMHCTBEHHOTC YCNOBHA — BXOXKJEHHEM 3yObeB I'MO-
KOro Kojeca BO BNA/IHHBLI XKECTKOTO BO BCEX 3I0HAX 3aNCIUICHHA:

zy — 3 = kn,, (6.3)

re n, — YMCI0 30H 3alelUIeHHs (BoNH Jedopmariim), co3JaBaeMbiX
resepaTopoM (obwiMHO 1, = 2); k — Ko3pdument xpatHocTe k=
=1; 2; 3; ... [Jna cHHXEHHS HaOpsxeHHS B THOKOM KoJlece
obr19HO npmHAMarT k = 1,

M3 dopmyn (6.2) n (6.3) cnenyer

i 2,

A i) —
s 1 - . 6-4
5 = I, ©9
p
i Yucno 3ybueB z; rubkoro kKoneca 2 (IPH 3amagHOM 3HAYCHHH
L7 #Y u Bubpanubix smaveunsx k u n,)
f% 7, = i§Pkn, (6.5)
‘ Hureppan 3navenuii z; ot 150 mo 600,
‘H"L-_ Uucno 3y6beB KecTKoro Koneca

z, = 25 + kn,,. (6.6)

. OcHoBHBIE KuHEMATHYECKHS CXeMBI BOITHOBBIX TiepeJad U HX ma-
4. paMmeTpel npaneJeHel B a6, 6.1. HaubGonee pacnpocrpakeHa cxema
% -1; HA pHc. 6.4 DOKa3aua ofHA H3 KOHCTPYKUMI Takoit nepe-
B JATH,
:_ B nepenaue no cxeme 2 reBxoe koneco 2 — HENOJBHXKHOE,

& Xecrkoe kKoiaeco ! Bpauraercd. IlepeJaTouHoe OTHOLIEHHE
= (6.7)

Zy — 2
Cxemy 2a (Tab6a. 6.1 H pHC. 6.5) PAIHOHAILEC NPHMEHATE s
. mEpenav® BpalleHHA B FEPMETHIMPOBAHHOE MpocTpancrso. Ilepe-
FATOYKOE OTHOLUIeNMe onpelenserca no dopmyne (6.7).

Bonxoras nepegaya ¢ ABYXBeHUOBOW KOpoTKoil rubkoi obo-
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BmInORHeHmbl Mo cxeme 1 Taba. 6.1:

Pne. 6.4. Motop-peaykTtop,

! — HEMDJABHKHOE KECTKOE KOJIECO,;

2 — penomoe ruGkoe komeco; h — reHepaTop

repremuapolannee

l--.

t 2 npacmparcmio
= L
RN 'E AN E__?
S y
;/ff\\g MLLTLRLRRRRS
R =

VAALIATAAE

&
N
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NN
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P
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O
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B4-gas B
. T A NG
JE__ NN N . :

Pue. 6.5, Morop-penykTop, Brnoapexntii no cxeme 2a rtaba. 6.1:
_? I - peoMoe xecTxoe Koneco, 2 — HenogpMkHoe rubkoc koneco, A — RHCKOBLIE
y reHepatop

e mouxoif 2—2°, HeNOJABMXKHLIM JKECTKHM KoJecoM 3 u BeJOMBIM
¥  mectkEM KonecoM ! moxazaHa Ha puc. 66 H Ha cxeme 3
wabn, 6,1, DTa nepelava AHANOTHYHA ITaHeTaproff mo cxeme 3
Tabn, 5.1. Ilepegarounoe oTHOMeHUE

] I U L.
N Z123r — 2323

. (6.8)

B sToil nepegade yQIOBHA COOCHOCTH H BXOXIEHWA 3yOnes
* W-3aNelUieHne (IpH PaBHBIX 3HAYCHHAX Modyield B ofenx mapax)

'17:‘,_ . ‘__. ’ Zy =2y =I3—Z3 = kn,,. (6.9)

..h‘_““ Zy —Zy = Iy — Zy = A. (6.10)
; g, = Ha dopmyn (6.8), (69) u (6.10) cnemyer
A= 2 thny ©.11)
G - 1) - 1
Z3
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Pue. 6.6. MoTop-penykrop, sumeanennuit vo ¢xeme 3 Taba. 6.1:
1 — BeoMOE XeCTEoe Komece; 2—2 - KOpoTeoe TwOKoe koneco © [BYMA 3yEua-
THIMH BEHUAMM. 3 — HENOHBUKHOE KECTKOE Koxeco; h — Ky/Na4KOBLIA TEHEpATOP

B aToit Gopmyne BedwuHHa iy CONEPKMTICA B HCXONHBIX IAH-
HBIX, z, BEIGuparoT B npeaenax 150—600, sHauenus k B n, npu-
BeneHH B NoschenstH K Qopmyaam (6.3) u (6.5). Brrumonms A no
dopmyne (6.11), ompenensior wHcia 3yGbeB OCTAILHBIX KOMIEC:
2, =23 + kny,) Zy =2 + A} z3 = 25 + kn,,. Ilocne HeoD X0 JHMEIX
OKpYI/ICHMI YTOUHSIOT mepefaTouiioe oTHoweHHe. ECiM orkione-
HEE ero OT 3aJaHHOTO OOMbUIE AOTYCKAEMOIo, TO BLIOHpAIoT
APYTOC 3HAuEHHE z; H MOBTOPAIOT PACUET.

Mepesaua no cxeMe 3 HMMEET 3HAUMTENLHO MCHBIIHE OCRBLIC
rafapHrhl O CpPaBHEHMIO C [APYTHMH BOJHOBLIMH [€pPClAYaMH,
Ko Menpmue 3Hadenus KITJ] u Harpy3ounolf ¢cnocoOHOCTH. Pauno-
HansHas ofJiacTh [pPAMEHEHHS HX — NPHMBOJB KparTKOBpPEMEHHOIO
BKIIOYEHMS CHCTEM YIPABJCHH® ¢ NEPEJATOMHBIM OTHOLICHHEM
300—6000. IMepemauy mo cxeMe 3 MoOXilo npeoSpa3osarh B Iic-
penady mo CXeMe 2, ClenaB PaBHnIMu Y¥cIa 3yObes rubxoro
BEHLA 2’ M HENOABHXHOIO KECTKOre KOPOHYATOI'O KoJtca I(zp =
= 7,). B 3T0M C/yuyae BMECTO 3aueIUieHuA Konec 2’ u 3 nonyunTtca
LUIHIEBOE COEIMHEHEE; OceBblie rabapHThl TAKOM Nepeaid MEHLLIE,
yeM y nepegauu no cxeme 2, Ho KIIJl w Harpylouhas cno-
CODHOCTL HHXC.
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§ 6.2. PACYET BOJTHOBOM 3YBYATOI NMEPEAAMH

IIpoexTUpoOBOYHEIH pacdeT HaYHHAIOT ¢ OUPENENEHHS Hucesn
3ybbeB KolieC, MOPH#A0K KOTOPOro A8 PA3NHIHEIX CXEM nepemad
‘panoxked HHxe. Jlanee paccuMTHIBAIOT IEpeiavy Ha IpPOYHOCTD
H JIOJITOBEYHOCTD.

BosnoBbie 3y04aTsIe nepeldavu oBLIYHO BRIXOJST M3 CTPOA H3-34
mHoca paboumx NOBEPXHOCTEH 3y0heB WIM yCTAIOCTHOH IIOJOMKH
rubkoro kojigca, B mnepemavax ¢ KyJauykOBRIMH I'€HEpATOPAMM
H rubDKHMH DONMWIHUKaAMH NPUYHHAME BBIXOZA M3 CTpOsA MOUYT
HRITH YCTANOCTHLIE [TOJOMKH KoJen NOOIUHIIHHKA, cenapaTopa WiH
YOTAJIOCTHOE BLIKPAIIHBAHME [IOBEPXHOCTEH OGErosbLIX JOPOXKEK
KOJel ® TNl KAMEHH:.

B nepeagauax ¢ pONHKOBBIMM H [JUMCKOBRIMH [EHEPATOpPaMH
cleayeT NPOBEPATh JOArOBETHOCTh NMOMNUIKIIHAKOB KAYEHHS pOJIH-
KOB HNu ANCKOR,

IpenBapHTeanpHble 3HAMCHUS [IAPAMETPOB CTalbHOTO THOKOTD
KOJNIECA ONPEAS/IAIOT MO SMIMPHYIECKHM dopMyTam:

JeuTeIbHbIH AHaMeTp, MM

3
dy =z 16671,
(6.12)
rae T, — ppamarompit MOMEHT Ha BenoMom Bany, H.mm;

ToNHHA 'MOKOro Kojeca 1oj 3yObSMH, MM, M3 YCI0BMS €ro
u3rubHoil npouHoCTH

k' =0,01d;; (6.13)
PHYTpeHHHUH nAamMeTp rubkxoro Kosaeca, MM
‘. D' =n(zh + 3,4) > dj, (6.14)

S d’
roe m' H Zp — npeABApHTENBHBEIE 3IWAYCHUS MOIYNd (m’:—z—

'

£ - aHeHa 3yOneB rHOKOro xoleca (zz = #Ykn,,).

®opmyna (6.14) BuBenena ¢ yueTom Gonblloro kospduuuenta

f. cMemehns npomiBOASIIEro KOHTYpPa, NOPSAKa 3 H BhILLC.

" B cnyvae npHMeHeHHA KyJAaduKoBOI'o reHepaTopa ¢ I'mOKEM Ioj-
imrHukoM 3Haychue D' yTodHAercs nocie BuGOpa NOmIUMI-

HUKa,
Hapyxusif guaMerp Koibna rabxoro NOauuiIHHKa BuIOHpaleT

8 W3 ycroBua obecnieuenns 3ajauHoll JonroseyHoctd [14]

43 : Tz 0,36
v D2 (—mT) [Ls (= )1,

(6.15)

rae T, — Bpamaroykii MOMEHT Ha TeOkom konece. H-mMm; L, —
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3aJaniagd noJrOBEYHOCTL, M) Ay — YACTOTA BpAlIeHus TEHEpaTopa,
06/MHH; n, — vacTOTA BpAlEHHMs BEJOMOro KoJieca, o6/MHH.
Ipit oxoH4aTETbHOM BbOOpEe BHYTPEHHEr0 AMaMeTpa rubxoro
koneca npuuEmarT D > D
IIo noiyeeHHOMY 3HAYCHHIO BHYTPEHHEr0 AHaMeTpa THGKOrO
Koleca (paBHOMy [OHAMETPY HAPYXHOro Kosibpma TH6Koro mnop-

IHANHKKA) YTOUHNIOT 3HAYCHHE MOAYNA HEpelayH
D
mes ———.
z + 34

OxonuaTensHo BribHparor Ommkaiuiee skavenwe no [OCT
9563—60* (cM. ¢. 36). Umcno 3yOsep rHOKOro KoJieca, COOTBET-
CTBYIOIEE NPHHATHIM 3HaveHusM m u D,

n="-34 (6.16

TprxuMatoT Gnwkaiiliiee MeHbllee METHOE 3HAYCHHC.
OxongaTensHOE ucio 3y0BEeB KECTKOTD KOJECa

Zl = 22 + k!‘lw. (6-17)

Janee yTOuHAIOT MEpeNaTO¥HOE OTHOLUCHHE M ONpefensiorY
OTYJIOHEHHEe ero oT 3ajamsoro. Omo momkHO OuITh B Ipenenax
JIOTYCKAeMOro.

Omnpeneneite KoNpHHUHEHTOB CMetllenys NPOHIBOIMIET0 KOH-
Typa. /[na ycrpanenus wHrepdepenuun 3yObes rubkoro H Xecr-
KOro KOlleC MX HAape3aloT ¢O CMeIleHHeM 3yDopesHoro HHCTPY-
MeHTa (ITPOH3BOJAIEr0 KOHTYpa): KodduuHedr cMEmcHns

Lns THO6KOro Koneca

x3 = 3 4+ 0,01z,;

JUIA XecTKOro KoJjeca

X, =x3— 14+ K,(1l+5-107°K,z,),

(6.18)

rae K,, — koadduuuenT pajuanbHol JedopMauuu FEOKOro Komeca,
W

K, =—; w— MakcuMaibHad pannaibias jedopmamms rubKoro
m

Koleca B paccMaTpmBaeMom cevennu, K, = 1+1,2,
PeaMepnl koiec, JuamMerp nenarenbHOM okpyxkHocTu rubroro
KDJeca

dy = mz,.
JMaMeTp OKPYXHOCTH BepiMH 3y6nes rubxoro xoseca
dia =da + 2(xz + Kp)m, (6.19)
rae Ky — xoadduumuent romoexu 3yda rubxoro xoxeca.
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JvaMeTp OKPYXHOCTH BHaavH 3yOLes rHOKOTo Kolieca
df?. = dz + 2 (X2 -— h:o - C*) m, (6.20)

rne hY;, — xoadduMeHT BRICOTH TOJOBKH NPOH3IBOARINETD KOH-
Typa; ¢* — KoadHEuHERT paaManLBOro 3a30pa [POHIBOJHILETO
xonTypa [14].

Iuprna 3ybuaroro seua rubKoro Koseca

by = dYpa; Ve = 0,150,235,
AvaMeTp pefTHTeNbHoH OKPYXHOCTH XecTKOro Kojeca

X 1 = MZy.

?ﬁ}i JyaMeTp OKPyXHOCTH BepHIME 3yOLEB KeCcTKOoro Koseca
day =d; +2(x; — h3p) m. (6.21)
Jlmamerp BuagWH 3yObeB XECTXKOro Koseca
dpy =dy + 2h;.

.. Beicora 3ybnen

d. —
hy =ap — 22 40 5 LU (622)

rie d; — MEKOCEBOE PACCTOHHME B ¢TAHOYHOM 3aueriieHuM; d,o —
OHAMET]P OKPYXHOCTH BepLIHH 3y06beB nonbsxa.

KII )X nepeaawm. Opuentupopounsie 3navennsa KITJ u dopmynn
AJIi €ro oupejeiieRus NPHBefeHbl B tabi. 6.1
_ Ilposepountiii pacyer wa npowocTs Mbkore keaeca. IIpoBepka
xoadipuIHENTa 3anaca [0 HOPMANBHBIM HATIPAXEHHAM:

.ou o,
i §q=

S 6.23
| kao,ﬂ ; [ '-T]’ ( )
—+ 0,20, '
EoPa
Tae o_ — npenci BLIHOCIIMBOCTH MATEpualia rubxoro kKoneca nopH

" CHMMCETPHTHOM LHKIC uzruba; k, — k03 PHONeHT, YIHThIBALOLHH

. OTJIMYHE TCOPETHYSCKHX K03((uUUCHTOB KOHUCHTPAIMH OT adphex-
‘ W\

THBHBIX; k, = (1 + —= .

. Oy

3uauenus xoxbdunHeHTa A, B 3aBHCHMOCTH OT YHcIAa 3yOLeB |
THOKOro xoneca z,:

Zy « . « « .« « 150 200 300 400 500 600
A, MIla. . . .~ 565 572 555 508 45 3835
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6.2. 3uaucamn kodddmmenton ky, Po u By ann dpesepopaminix 3yGhes
B 3ABHCHMOCTH OT MpPENena NPOYHOCTA MATCPHATA TROKOro KoJeca

Gy, MIla
Koot 700 800 900 1000 | 1200
ke 1,49 | 152 | 155 | 158 | 1,60
Bo: Be oss | 085 | 08 | 0718 | on2

£, — KOO(QDHIMERT, YSHTHIBAFOMIMA AUAMETp KOMSCA; OPHCHTUpO-
POYHO IPHAEEMAIOT £4 = 1,0; P, — KoddduueHT, yTHTBIBAIOUIHK
cOCTOAHMEe [1OBEPXHOCTH. 3HaveHus B, cm. B Tabn: 6.2; c,—
AMILTHTYJd UMKIA HOPMANLHBIX HanpshKeHHH,

Ehm
G, = 0,350, + 4,93 e (6.29)
MecTHble Hanpsxenus mwruba 3y6ses, MIla
T; sin 2o
= = 6.25
o, 632;;?,]/ 3K, (6.25)

kooddunEeHT | YIMTBIBAET CHIKEHHE HEPABHOMEPHOCTH pacipene-
genya JABJEHHA N0 fUIHHEe 3yOBheB BCNENCTBHE M3HOCA H Aegop-
Mapuu rbkoro koieca, i = 0,5--0,6, 3HaueHus xoadduuerTa
dopmur 3yb6a Y, oM. B tabn. 6.3; T, —Bpamammnﬁ MOMEHT Ha

6.3. Inavenun wospduimenta Yy B IABUCHMOCTA OT uucha 3ybLes
N koxdduumedTa paHAILEONO 3al0pa

Hucno 3yees 2, =025 | c*=035 c* =050
THDKOr 0 KOIeca 4 o _
150 1,35 1,38 1,46
200 1,39 142 1,46
300 1,44 1,48 1,54
400 1,50 1,52 1,60
500 1,54 1,57 1,63
600 1,57 1,61 1,67
047z,
rubxoM xonece, H- MM; ot — yro 3auenienus, o = arccos m,
d, — AMaMeTp JENNTEIbHOR OKPYyXHOCTH rubkoro KoJieca, MM;]
L

K, — oTnocHTeNsHas Wiuaa rH6koil obonotxn, Ky = o= 0,8+1,0;

2
E — Mogyns ynpyroctd., HOas cramm E=2,1. 10%, MIIa; h — ron-
I[HHA CTEHKH FHOKOTO KoJTeca NOMA 3ybhiMH, MM,
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h=m[051z, + 3 — (k* + c*)] — 0,5D, (6.26)

rae k¥ — ko3 HHUMEHT BLICOTHI TCOMOBKHM HCXOOHOTO KOHTYpa
(h* = 1); c* — koadduuUenT pagHANLHOTO 3a30pa HCXOZHOT'O KOH-
Typa (c* =0,25); p— paauyc XpHBHIHBI CPEJMHHON TIOBEPXHOCTH
penedopMHpoBarHoro rmbkoro komseca, p=05(D +h); o©,—
CpenHee HATpDKEHWE IHKIA HOPMAJBHBIX Hanmpsxekui, MTIla,

i
g O = 0,350, + 0,214E;'f‘ : (6.27)

Ilposepka koagdHUEEHTA 3amaca 5o KacaTelbHEIM  HANps-
WeHuAM
T.
S;=——>[5] (6.28)
kltﬂ
— 4 0,17,

Efs

re T_, — Ipeje/] BLEOCHHMBOCTH MATEpPHAla r'ubKoro Kojleca NpH
CHMMETPHYHOM LHKIE KpydeHus; k, — ko3pduLmEeHT KORUEHTpaIEH
HanpsoxeHHH., 3mavennn k, oM. B Ttaba 6.2; T, — aMIUIATYAA IHK-
JIOB KAcaTeNbHBIX HAOpPKeHu,

_Ol(1-R)Th

; (6.29)

: hoP%
.. 37eck R, — xoahduiHeHT ACHMMETPHH UHKIA KACATENBLHEIX HALpA-
xeuuil. [IpH peRepcuBHO# Harpy3ke R, = — 1, npu HepeBepCHBHOIM

R.=0; hy ¥ py— TONINHHA CTEHKH H paJHyc KPHBH3IHE! Cpe-
. JIMHHOH I[OBEepXHOCTH THOKOID Koneca B rnagkoi wactm, hy =
- w 0,6h; po = 0,5(D + hg); &, — xo3¢dHIMENT, yinTaIBAIOWEI ANa-
_MMeTp Koneca.

" 3HavYeHHd £, B 3ABHCHMOCTH OT HAPYXHOLO JHAMETpa IEGKOrD
g: XOJeca, MPHMBIKAIOLIETO K BEHILY d, =D + 2hy):

dpMm . . . 40 60 80 100 150 400
B o« o« . . 075 070 066 0,62 0,60 0,58

b B — xoaddHimenT, yIHTHIBAIOINME COCTOSHME NOBEPXHOCTH, 3HAYE-
g B B, cm. B Taba 6.2; 1, — cpenAee HanpsKEHHE UHKJA Ka-
' CATOIILHBLIX HAOPSKEHHH,

o = 1+ R)t,
_ " 1-R,
3 -Honycxaemxe Koaq)dmun'eﬂ'rm 3anaca; 10 HOpMaJIbHbIM HAanps-

-&emmam [S.] = 1,5+ 1,8; mo kacarelsHbIM HanpsxenusMm [S.] =
1,5+18.

(6.30)

%
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§ 6.3. KOHCTPYKIINH AETAJNEM BOJTHOBBIX IEPEJAY

T'uGkue KoIeca BLITONHAIOT B BUAe crakaHa (cM. puc. 6.3, a H &)
HIH LMTHH APHIECKOH oBonouku (puc. 6.7), y koropoil Ha OnHOM
KOHHE HApE3aHbl 3yObA UIA 3aUSIVICHHA C XECTKHM KOJIECOM, A
Ha [pyroM — 3y6bi MITHUEBOIO COCAMHEHHS. CooTHoOIEHEA MEXTY
pasmepamMu B 3aBucuMocrn OT h u D yKkasaHbl Ha PpHC. 6.7
Kowcrpyknust Tubkoro komeca ¢ JByMs 3y64aThbiMH BCHLUAMM
IpHBeAEKA Ha pHC. 6.8; Kojeco CHMMCETPHYHO, HO 3ybuaThie BEHLLI
HMEROT pa3Hble yHea 3y0LeB 1 pasHsle MOJIYIH, Hluprea Kauasky
Mex Iy BeHIaM¥ CIYXHT AJIf BBIXOJA 3ybope3Horo HHCTPYMEHTA.

I - r
b 4054, b brd b
R=4,06d; »«X/’“ %

T xr NA | A

i
3

o
-

I
g
|

b= (0,5...085) N

L= (0,3..0, 50, — ydnoneniioe
Kemus, L= (0,5..08)dy ~ mpyda

Puc, 6.7. Kouctpykumn rudioro koseca 3 niae imaReapRteckol obonourn — TPYGEL,

b
626 2. ~_y5h
< 45 -
. 2

adrer ] 1 Y Ty

£ ' s

I
[
o

N
i N\ -

Puc. 6.8, KoncTpykuns rubkero Koreca ¢
ABYMS 3YDUATHIMH BEBHaMH

Pac. 6.9. KoHCTPYXRNA KY I2TK000I0 Fe-
HepaTOPA:
f — rubxdit mogmuomuk;, 2 — rabroe
rofieco; 3 — Kynayok
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Iabxue Koneca HIroTORMAIOT W3 YIYYHICHHBIX CT4IEH C TBEp-
nJocreio HB 300—350 1 npenenoM BBIHOGIHBOCTH o .. & 350 MIa,
FewepaTopst Bonu  Jedopmanms. KynauxkoBele reneparopsl
(pvc. 6.9) nonywiwiu WHPOKOE pacnpocTpaHeHue B lepesayax pas-
nuMEbIX obnacrell Mamimnocrpoenus. Ouu Jdywine Apyrux resepa-
TOPOB COXPAHAIOT moj HATpy3Ko#l 3ajauubti npodune rmbkoro

xoneca. Ilpodunb xymadka B noaapHOH CHCTeMe KoopARHaT olipe-
i pensiercs no Gopmyne

%‘5 p=0,5d + mK,, (k, cos 2¢ — k, cos 60), (6.31)

rae d — BHyTpeuinll TuaMeTp rubxoro mojlMnHMka; @ — HOA4Ap-
BBIH YToOJ, OTCYHTLIBAEMLIE 0T Ooadblioii ocu  gedopmanud;
K, — xoadduunent pammansioi medopmanvi rebkoro Koneca,

6.4. Juavennn woppexTnpyromnx Ko>drdumsentor k) w k,
B IABHCHMOCTA OT IHepeaToMHOro OTHOLIEHHA [ HS")

Koo duiu- i ME")
EHTH
50 75 100 200 300 400
kl 0,979 0,961 0,954 0,942 0,936 0,932
kz 0,079 0,068 0,065 0,057 0,53 0,52

K,=1+12; k; ¥ k; — KoppekTHpytowHe Ko3hduuuentsr (Tabn,
6:4).

OcHoBHBIE pa3sMEpbl MOKNX HIAPUKOBBIX MOMMIIHHKOB, yCTa-
HABIMBAEMBIX MEK[Y KyJlayKoM ¥ THOKMM KOJIECOM, IIPWBCACHBI
B npwioxenuu, 1abn. I19. Buyrpenuuii aramerp rubkoro koneca
B MeCTe 110CagKM HapyXHoro Kodbua No uAnkuka obpabaruipaior
= ¢ oTkioHenHaMu H7. Ilocanka BHyTpemHero koJmuya rubkoro
E TIo/UIMIHUKA HA KyJATOK BRINOAHAETCA C HATAroM, ONM3KEM K
"fymo. CooTBETCTBEHHO IPOGHIL KyJduka [OMKEH BLITOIHATHCA
¢ oTKNoHeHuAMY j6 HMM jl
Ponukoseie reseparopnt (puc. 6.10) npocTH B w3roToBIEHHH,
F'HO He COXpaHAIoT Nojg Harpyskod 3ananmyio ¢opmy rubxoro
¥ komeca. Jis npedoxpasends 3y04aTOro Bewlia OT pAacKATLIBAHHA
POJIAKAMY W [/ YBEIMYCMHA €T0 KECTKOCTH 1107 BEMElL 3anpec-
COBLIBAIOT NOAKIAMHOE Koibllo, MaTepHal Koasna — ¢Talb €
gepaocTeio HRC 50—58; neamerp ponuKoB cleayel BelOupaThb
HOOMbIIEM N0 yCIoBHIo uX pasMeruedua. OCH PONIMKOB H ILEKH
FeHepaTopa NOMKHH GLITH JOCTATOYHO KECTKHMY B PaaMalibHOM

- HaupeRieimy, MakcuManbueii npore® He [JOMKEH NpEeBLILIATDH
005 m
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Puc. 6.10. KonerpyxiMd poIsKoRoro redepaTopal
1 — ponuk; 2 — rubxoe xoneco; I ~ NOOKAAHOE KONBHO

Hackopbie redepatopw (pHc. 6.11) npumendgior valle POJIHKOB,
Tax KAK OHH COXPaHAIOT B HArPyXeHHOE Iepejate 3aiaHHYIO
dopmy nmedopmammu rubkoro xomeca ua GoapLIeM y4acTKe, TeM

i
AT T T AT AR

Gy g

"l
SRR
PP R PPy

ups, wpa!
ety Y
RS

Da
F

Puc. 6.11. KoncTpysusg ARCKOROro reHepavopa Gex moaknaaworo konsia:
I — nuck; 2 — rubroe xoneco; § — IKCHEHTPHUMLIE BTYTKH
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pONMKOBLIE, HMEIOT MEHBLIIWE MOMEHT HHEPLHH, YeM KyJIAYKOBHIC
¥ POMHKOBbIE. JlHaMerp nmHcKa

Dy=d, +2(w—e), (6.32)

rae d, — nHAMETP NOAKIAHOrO KONENA, w — MakKCHMAalbHOE pa-
OHANLHOE yOpyroe nepeMentense rubxoro koneca. [as apyxsoi-
¢  HOBBIX mepenay mpH k=1 w=m; - IKCUCHTPHCHTET [HCKOB,

‘ e = (3,1+3,7) w, Merbilee 3uayeHHe — T TAKSTOHAIPYXKESHHBIX 11e-
pelad H nepegad ¢ MajbiMM OEPSOATOYHEIMA  OTHOMICHHAMH,
Oonsiiee — A4 JTETKOHACPYXKEHHLIX ¥ ¢ OONBIINIMH NepejaToY-
HBIMH OTHOLICHHAMH.

IMomutanuuka ACKOB HACAKMBAIOT HKENOCPeNCTBEHHO Ha 3KC-
LIEHTPHHAEIE MIeHKH Bajia WIH HA JKCUEHTDHYHBIE BTYNKH, Hampec-
COBAHHBIC Ha OOLIMHLIN Ban. Jing nepesass BpamlaroIlero MOMEHTa
¢ BA/la Ha BTYIKH NPHMEHSIOT LINOHOYHEIE HIH IUTHiEBLIE COEIN-

wenns. PajguanbHas Harpyska HAa OOMIIANUMKH OJHOIC JMCcKa
(puc. 6.12)

F, %0852, (633)
: - dy )
YacroTa BpaiyeHHs JUCKA OTHOCHTENLHO CBOEH OCH
, Ny (3’;4, 1), (634)
Dﬂ

Irae n, — 9aCTOTA BPAINEGHMA [EHEPATOPA; € — IKCHEHTPHCHTET;
- D; — HapyXHbIii JuaMeTp JHCKA.

b &
]
b
_____ i
¥ Iy &
s ¥ +
L
Ly
H
(" i L
[ ) )
R = - P
' T, /
‘S,’ ﬁ;n
+i
-
N
]

CALE

Pac. 6.12. Cwmw, aeiicTByiomue ya GOAUTHONHKE JRCKON T¢HEPATOPA
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Puc. 6.13. KoRcTpyKimn RECTKRX RCIGABIDKHBIX KONLe:
] — koneco; 2 — kopoye; 3 — WTRGT, 4 — Kphiluxa

Kecrkse roaeca. Togimmia skecTkoro Koneca (puc. 6.13) AomxHa
6LITh TAKOH, 4TOBL €ro MakcHMaibHas AedopManus moa Harpys-
koii me npeBsimana 005m. 310 ycnoswe cobilopaerca Ipn
ToMILHHE BeHua Nofg 3yOuamu hy = 0,18d;,. Jina cruxeHHs Tpebo-
BaHHH K TOMHOCTH BBHIIOJHEHAS OCEBLIX PA3MEPOB BEHLH THOKOro
¥ %ECTKOr0 KOJIEC JeNMaroT pasHoil mumpmubl. bBollee MIMPOKEM —
Benen kojieca ¢ Gonpluei TeepAocThIe palodnX NOBEPXHOCTEH
3yGpeB. JKecrkue koseca M3roToBifloT w3 cranedt 40X, 40X H,
J0XI'CA ¢ TepMuveckoii obpaGorkoi no reepaocTs HB 240
290, KoHCTpyKnue HENOABIKHBIX KECTKMX KOJEC IpHBEneHbl Ha
puc. 6.13, moABHXHBIX — Ha pHC. 6.5 H 6.6.

LTI,
LA

NN

Puc. 6.14. Cxema cmadsBamus 390eNCHER H THOKOr0 DOAIIHIANKAE BEPTHKAALHOID
PeaYKTOpa ¢ MOMOLIEI MACHODOXLEMNOIC KOHYCH:
7 — mecTKOE Koneco; 2 — rufkoe koneco; 3 — OTBEpPCTAA ANA NPOXOAR MACha; 4—
3230p JUIA MPOXONA MaC/A M CAMOYCTAHOBKH TEHCDPATOPA; h — rencpaTtop
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CuctemMa cMa3luBaHud. [Iis BOJHOBHIX PeEAYKTOPOB 08piero
- - gAIHAMEHEN NPHMEHSIOT XHkue Munepaisunie macha. [Ipoayxru
¥BHOCA PEKOMEHAYETCS YIaBNMBATE MATHUTHLIME CIIMBHBIMHE Npod-
¥ame. B pelyxTopax ¢ KymauxoBnIMH reHepaTOpaMH IpPH ToOpH-
ZOUTANBLHOM PACTIONOKEHHH HEHTPAILHOM OCH YPOBEHE Macia Joi-
REU NOXOIMTE [0 UCHTPA HHEKHEro MIapHKA TuOKOIO nmoJIIHITHHKA
eparopa. IIpH BepTHKAIEHOM pacriofoXeHuH OCH HAAO YCTAHAB-
MBATE MACTIONOAAOIMKE KOHYC (pHe. 6.14). B THxoxomumx nepe-
wax (m, <960 06/MHH) MOXKHO NOSHOCTHIO 3ATHBATE PEIYKTOp
CIOM.
B ciyyae HeBO3MOXKHOCTH NpHMEHEHHA XHIKMX Maced (Npu
BKHX TEMNEPATYPax) MOXHO NPHMEHSTE TUIACTHIHAIE CMA3O04YHBIE
TEPHAJL], 3aK/IAfBIBACMEIE NPH cOopke pelykTopa B NOJIUMI-
KK H B 3AUCNAEHHE HIH NOJABAEMBIE K CMA30YHBIM TOYKAM
C-MACTEHKAMM.

§ 6.4, TIPMMEP PACYETA BOJHOBOHA NMEPEJAYH

BOi Iepefadu 0 CNeAYICIEM AAHHEIM: n, = 960 of/Mui; n, =
8 o/Mun; BpamaloMi MoOMEHT HA BeJoMoM Bany 7T =
60-10° H.mm; cpox cayxbmr I, = 3000 «. Matepran rubxoro
ieca — crans 30XH3A (o, =900 MIla; o_; = 450 MIla; t_, =
60 MIla). Harpyska MeHserTcs O OTHyJIEBOMY IHKTY.
-BriGupacM KOHCTPYKIMIO OEpPefau¥ C KyJawykoBeIM TEHEpaTo-
Nt — IBYXBOJIHOBYIO.

& 1. [Tepenarounoe orHolIeHwEe

' iy Mo 960

I;lz 7y 3 = 120.

“OTOT pe3yibrar HE BLIXOJAHT 3a [pEAeibl PALHOHAILHEIX 3HA-
I, yka3aHHBEIX B Tabn. 6.1 aiA cxemul 1. JIna ABYXBoiHOBO#H
HaTH B, = 2, KodGUIHMEeHT KpaTuoCTH HA3HAMAEM DABHbIM
ane (k = 1) [cm. noscuenus k dopmyne {6.3)].

. Hpeapaputemsuoe umcno 3ybnes rubkoro kojseca mo op-
e (6.5)

zh =kn, iy =1-2-120 = 240.

IpenpapuTeibHoOe 3HAYCHEE NHAMETPA JENUTENBHOH OKpPYX-
' rubkoro xoneca mo GopMmyne (6.12) '

3 3
dy 2 1,66/ T; = L,66]/60- 10° = 300 mm,
J4.‘ TlpegpapurencHoe 3HAYEHHE MOIYIs
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m’=£2—=302=1,25 MM.

r

Z3 240
5. IIpeaBapuTENEEOE 3HAYCHUE BHYTPEHHEr O JMAMETPA rHOKOr O
koneca mo Gopmyne (6.14)
D' =m(zy + 3,4) = 1,25 (240 + 3,4) = 304,25 mMm.

6. BoifupaeM rHOKH# HOMUMAHEK; HAPYKHLIH [HAMETP €TO o
dopmyrne (6.15)

T, 03¢ 012
D2>226 T0F [La (ma— n)}]" =

105 \0.36
=226 ( QQTHB) [3000 (960 — 8)]_"'12 = 308 MM,

Vcaopge D D’ senonEsercs, BuOupaem no Tabn II9
NpHIOKEHRA OomuHumnk 848, mmeronuit pasmepsl D =320 mm,
d=240 MM, B =48 wmM. MakcuManbeHas 4YacToTa BpALICHHA
Nppay = 1000 0 /Mumn,

7. OxoHHaTeIBbHOE 3HAYCHHE MOIYNA

D _ 320
z, + 3,4 240 3,4
Gnmxaiiiliee cTaHJBPTHOS 3HA4eHHEe m = 125 MM,

8. OxouyatensHoe IHCIO 3y0beB FHOKOTO KOIECA NPH NPHHATHIX
sHayennax D u m no dopmyne (6.16)

z =%-— 3,4=-E—§%—3,4w252.

Ypeno 3y6beB ecTEOoro kojeca mpu n, =2 ® k=1 10
dopmyne (6.17)
zl =Zz + knw=252+ 1 '2 -_—'25¢.

m= = 1,314 MM,

[lepenaTouHoe OTHOLIERHE NPH OKOHYATENBHO MPHHATHIX 3HA-
gyenuAx wucen 3yOwes mo ¢opmyne (6.2)

zZ, 252
T T 254252
OTXIOHEEHE 3HAYERHS fY OT 3azianHOrO

(e — B 100 _ (120 - 126100 _ o,
2 B 120 e

1) —
i = — — 126.
k2 z — 23

ALY =

YTO JOMYCTAMO.
9. [poBepovHLIA pacyeT Ha NPOYHOCTH> IHOKOrO Koleca.
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Ko3¢ddHuuneHT 3anaca 1o HopMalbHLIM HANPSXEHHSM Mo (op-

myne (6.23)
o- 450
: Sg= —— 4 = = 1,96;
53 koG, 0,887 - 198,64 T
T =2 1020, ——— L :
B, T O 10,05 T %2703
1 1
0_1 = 450 Mna, ko = = = .
iy A, n 57,35 0.887;
Lo VY 450
3 ‘ gyric tpopmyne (6.24)
Y]
Ehm 2.105.2,83.1,25
.0, = 0350, + 4,93 =0,35-185+49 Al el
- o2 A3 512

=~ 198 MIla;

ct mo ¢opMmyne (6.25)

T, sin 20
o, = 632uY, Vzda—?{“:
PLLY A

60-10°- 0,64
¥ = 632.0,6.1, ’/_,__, - 5105 .
! 06-141 |/ Sz o = 185 Mla, E=2.10° MITa;

: .\ . hopMmyne (6.26)
4 ' h=m[051z, +3— (h* + 9] - 05D =

';r» =1,25[0,51-252 + 3 — (1 + 0,25)] — 0,5-320 = 283 mm;
e p=05(D+ h=05(320 + 2,83) = 161,4 mm;

¥ Bo = 0,82;

dopmyne (6.27)

Eh .105-2.83.
= 0350, + 0214 2™ _ 0,35.185 + 0214 210 283-1.25
P 161,47

= 70 MIla;
[So]=15+18; S.> [S,.]

T-3 _ 260 =58
k., T 1,55-13,6 T
e, +0,11, 039.082 +0,1-136
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ageck 1., = 260 MIla; k, = 1,55 (cM. Taba. 6.2); 13, KILJ nepenaun no ¢opmyne raba 6.1, cxema 1,

mo gopuyze (6.29) 1 — ! 1 — 0,00137
01(1—R)T, 01(—0)60-10° niY = = = 0,85.
_ 5 * — - . - 1 (W ) h
1, ook 1716097 13,6 MIIa; - + [ H2 ¢ T 14 126-0,00137
D+ho _ 320 + 17 : 3peck npuHaro YL = 0,00137 (cpeance 3uauecHue),

hy =0,6-283 =17 MM; pg = = 1609 mmMm;

. 14, ITomUANHUKH XKaYeHHA NOAGHPRIOT MO METOAMKE, HIJIOKEH-
' DHVBI ria. IX; BaJBl H OCH pacCYuTHBaOT Mo dopMmylam
a. VIIL

2 2
£, = 0,59 (cm. c. 107); B, = 0,82 (cm. tabn, 6.2);
no dopmyne (6.30)

_(14+Rgt, _ (1 +0}13,6
Ty = Iy ) = 13,6 Mlla.

Tak xak [S.] =15+18, To ycrosne (6.28) S, > [S.] ynmoBuer-

BOPEHO.
10. KoabdummenTsl CMEUIeHHs NOPOM3BOIALLEIO XOHTYpa IO

dopmyne (6.18):
rubxoro xoseca
X, =3+4001z;,=3+001.252= 3,52;

HKEeCTKOTO KOJieca
Xy = X2 — 1 +Kw(1 -+ 5. IO_SK“,22) =
=552 —-1+1,1(1+5-107%.1,1.252) = 5,63.

11, JluameTp OKpYXHOCTH BepludH 3y0neB rubkoro xoneca Ino
dopmyne (6.19)
dp=d; +2{x, + Kpym=315+2(552+ 04 1,25 = 3298 mmM;

az —

Ky — xo3pdunuedr ronopkn 3y6a rudxoro koneca, NpHHAMaeM pas-
usiM 0,4 npu riaybune 3axona h, = 1,4
JldameTp OKpYKHOCTH BNAIMH THOKOro Komeca No ¢opMyne

(6.20)
dfz=d2+2(x2" a*o_c*)m=315+

+2(552 — 1 —025)125 = 325,67 Mm.

12. IuaMeTp OKPYXHOCTH BepIIHH 3yOhCB XKECTKOTO KOACCA
no ¢opmyne (6.21)
doy =dy + 2(x; — h%)m=3175+2(563 — 1} 1,25 = 329,075 MM.
JlnameTp OKPYXHOCTH BOAOMH XECTKOTO KOJIEC2 He paccYHThL-

paeM, TAK KAaK OH- 3aBHCMT OT NapameTpoB nonGsaka, xoropbi
6yJeT NpHMEHEH NpH Hape3anud 3yObes.
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riasa VII
PEMEHHBIE 1 LEITHBIE NMEPEJAYM

3anaHHs HA KypCcoBOE TMPOSKTHROBAHHUE gerajledl MalHKR B Tex-
HHEYMaX COJIep,aT pa3padoTKy OXHOTO H3 BHAOB rHOKuX nepenay —
PEMEMHOH HIH LEnHOMA MeEpeaaliu. TlepBy:o vH3 HHX DACIOIAIAKT
B KHHEEMATHUYECKOl CXeMe NpHBOAZ Aa YYACTKe OT CKTPOABHIATERA
K PEAyKTOpPY, BTOPYIO — JUIS IEpeAa%H OT peayKTopa K NPHBOIROMY
pany. Kak mpaswio, Ta H Apyras nepenas CIyXaT Al [OHHKCHUA
yacToThl Bpawennd, CrHeuHANbHEE IEPEAAYH, ITOBHIIAOUHE YIJIO-
BYIO CKOpOCTDL, 3M1ECh HE DACCMATPHBAIOTCA, TAK KaK B THIIOBLIX
3afARHAX HA KYPCOBOE MPOEKTHPOBAHHE OHH HE BCTPEHAROTCA

§ 7.1. ITOCKOPEMEHHEBIE NEPEJTAYH

Ha puc. 7.1 noxazaHa cXeMa Omrpwmoil NAOCKOPeM eHHOH
nepenayd. bonee CIOXHBIE BHABL IIEpPE/iad, PacCMaTpuBacMmbic 8
yueGHO-CIpaBO4HOI THTEPATYpe, HANPUMEP, NOIyNEpEKPECTHLIE U
MepeKpecTHLIE, B NPOEKTHBIE 3a/1aHHA ODBIMHO HE BKIHHAKTCH,
[03TOMy 3[0eCk OHH HE NIPHBOAATCA

TexnHyecKHe AaHHLIE IIOCKHX peMHeil IpHseneHsl B Taba, 7.1—
1.3.

Hau6onee UHPOKOE NPYMEHEHHE MOAYYWIH pe3lHomKakessie
peMHH, OHAKO HX HE PEKOMEHAyeTCA NPHMEHHTh B CPese, 3arpii-

b

e

Puc. 7.1, Cxema pemeHHod nepeaasH
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7.1, Pemam naockue peswsorxanesmie (no I'OCT 23831-79)

[MpoxnaaxkH U3 TKAHH

Texuuueck ue
XapakTEPUCTHKI NPOKIANOK

TA-150,
5-800 | BKHA | 1icy50 | TK-200

. HoMHA2/IbHAS NPOYHOCTD,

1 H/MM ninprin npoknajku:
no OCHOBE 55 55 150 200
e YTKY 16 20 65 65
Hawubonsimas nonyckaemaa Ha-
Tpy3ka p, Ha npoxmanxy, HiMm

il

HPHHE] 3 3 10 13
PacyeTiad TONMMHE NPOKAAIKM
pe3HHoBOH npocnoikoii, MM 1,5 1,2 1,2 1,3

OBEPXHOCTHAA MNOTHOCTE NPO-
JKH C pe3uHoBOi npocnoii-
oif, xrim2 1,6 1.3 1.3 1,4
HCJIO NPOKIANOK IpH WHDPHHE
eMHA B, M

20-71 3-5 35 - -

80—-112 3~6 3-6 - —

125560 3—-6 3-6 | 3-4 3—4
Npiwmevanus: 1. Txawn npoxnagox: B-500 — xnonuatobymamKan;

HJI — w3 mntet’ nonmagupa n xromka; TK-150, TA-150, TK-200 — cun-
WECKa s,

Y 2. Wapuay peMuz BLibupaoT wa crasfapTHoro psga: 200 25: 32 40:
; 63; 71, BG, 90; 100; 112; 125; 140; 160; 180; 200; 224; 250; 280:
355; 400; 450; 500; 560 (paa npusenex ¢ cokpalweHwem — no [QCT
ueHnA b mganm mo 1200 mm),

. Macca pemus, xr

Q= (mz+ 81150)4!

£ /M — NOBEPXHOCTHAA IUTOTHOCTE NPOKTARKH, Kifml; z — 44cno npoxnanok;
ToJuAHA oBknanxy, ™; b - mupuna pemus, M; | — AnWHA peMmHS, M

¢ 1150 — nnoTHoCTE pe3nnopol obknamxw, xr/m>.

0it napamu HedTenpoaykros, Koscanbie pEMHH XOpOWO BLIgep-
0T mepeMeH HbIE HATPY3KH, HO HE PEKOMEHIYIOTCA N1 IKCIUTYa-
H B CpPE/1aX C BLICOKOIT BIAXHOCTLIO, ¢ MAPAMH KHCIIOT H 11eso-
CTOMMOCTE KOXZHBIX peMHell CPABHHTENbHO BBICOKA, MPHME-
€& Hx orparEyeHo. Pemmun XAONNAMObYyMancHble HEAOPOTH,
TEPH3YIOTCA XOPOLIHM CUEMJICHHEM CO LIKHBOM, HO 4yBCTBH-
bl K BO3NEHCTBHIO KHCIOTHBIX H BOAAHBEIX napoB, B xypcoBrix
ax prIOHparoT OOBIYHO PEINHOTKAHEBEIE PEMHH, EC/IH HET
UIBHBLIX YKa3aHHIL B TEXHHYECKHX YCNOBHAX.

[eo0XoanMBle A9 MPOEKTHPOBAHKS PEMEHHOH NEpeIayH Aan-
COMEpxaTca B 3a4aHHH, 8 HMEHHO. YCAOBHA SKCINYATALMH,
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7.3. Pemun XA0n4aTodyMaknbie
uespHoTRanse (o FOCT 6982-75)

7.2. Pemin KOX¥AHLIE
(no I'OCT 18679—73)

Tonugmia Hlupuna b, TonuHHE Huprxa b,
5, MM MM 3, MM MM
3 16: 20; 25 4,5 30; 40; 50; 60,
. . 75; 90; 100
3,5 32; 40; 50 6,5 30; 40; 50; 60;
4 63; 71 75; 90; 100; 115;
45 80: 90; 100; 112 125; 150; 175
8,5 50; 60; 75; 90;
5 125; 140 100; (115); 125;
5,5 160; 180; 200; 150; (175); 200;
240; 250; 280; (224); 250
355,  400; 450,
500; 560 NMpumeyansne. B cxobrax
YKA38HLI HEPEKOMEHIyeMble  3Ha-
YeHWA [IHPHHL PEMHSR.

KHHEMATHUeCKasd CXeMa, NepeaaBacMas MOUIHOCTh, YACTOTRI Bpa-
lueHKs n, BAla ABHTATENsN M n, — Bedylero mkmea. [lepeiarouioe
OTHOILCHAE PEMEHHOI NEpe/layH ONpe/eTIoT H3 KHHEMATHYECKOTo
pacueTa NPHBOJA, KAK ykasaHo B [ 1

Bpamaroiuii MOMEHT Ha BATy BEayLiero UIKMBa (H- M} Haxo-
N8t no QopMmyne

r,=2 .20 (7.1)

rne P — mowmuocrs, Br; @y — B paajc; ny — B OO /MHH.
JHaMeTp Benywero mikusa (MM} BRIMHCIISIOT MO IMIEpHYeCKOH

3ABHUCHMOCTH 3
dy =6/ T,
rope Ty — 3 H-mm

Io uaiigeHHOMY 3Ha¥eHHIO NOAOHPAXOT AHaMETp IUKHB2 {mm)
ma cTagaapTHoro paga no F'OCT 17383 —73: 40; 45; 50; 56; 63;71;
80; 90; 100; 112; 125; 140; 160; 180; 200; 224; 250; 280; 315; 355;
400; 450; 500; 560; 630; 710; 800; 900; 1000; 1120; 1250; 1400;
1600; 1800; 2000.

JIMaMeTp BEIOMOrO LIKWBA (MM) ONPEIENSIOT C YMETOM OTHO
CHTEILHOrO CKOJIBXKEHHS DEMHH &:

d, =d,i(l —¢&);

(7.2)

(13)

INd mepenay ¢ PeryTHPYeMBIM HATHKEHMEM DEMHA & = 0,01
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b o BLiyHCIEHHOMY 3HAUEHHIO d, on6HPaOT IKUB C AMAMETPOM
5 H3 CTaHJlapTlﬂoro pana (cM. BBIlIE) M YTOYHAKOT HEPEAATOYHOE
"'.», OTHOLIEHHE | Ha oCHOBAHHH dopmyns (7.3). Tax xax BeTuynya
CKONbXEHHA & npeHebpexuMo Maiga, To OOBIMHO NPHHHMAEIOT

. hy dy
= = -—
A {7.4)
MexoceBoe paccrosnse nepeaauu (oM. puc. 7.1)
Yron obxsara Manoro WIKMsa
of 180 — 60 2~ 1 (1.6)
p .

HAnuna pemns {Ge3 yuera mpunycka Ha COeOMHEHHE KOHUOB)

- (d; — di)?
L=2a+ 05n (dl + dz) + 22 1.7

PacueTHa® CKOPOCTE peMHd, M/c

nd 1,
60

v =05d,0;, = (1.8)

P
SHCHHE Belyllell BeTBH
. F1=FD+O,5F;;
EiaTsKCHIE BEAOMOIl BETBH (7.10)
Fz = Fo - O,SF“

Fy — npensapuTENBEHOE HATHXKEHHE KaXnoH BeTEH, oIpeje-
fineMoe Tio dopmMyne
Fo = aobd, {(7.11)

TOPOH G — HANPSDKEHHE OT MPE/IB APHTENLHOI O HATSKCHUS PeM-
L, ONTHMANEHOE 3HAYEHHE IO Ug = 1,8 MIla; b u 8 — wupunz u
HA. PEMHSE, MM. '

Tppﬁyemyro IUMPHHY PE3HHOTKAHEBOTO PEMHS HAXOIAT COTJIACHO
23831 —79 u3 ycnosus
F
bz —=; 12
2[7] (712
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30eCh z — WHCIO MPOKTANOK, BrGHpaemoe no a6 7.1; [p] — no-
myckaemaa paGouas Harpyska ma 1 MM IIMDHHE TPOKNAAKH,

[r] = PoC.CiCyCe (7.13)

Jnaenun po (HauOOnbIIe# JOMNYCKaCMOH HArpyskH Ha 1 MM
IIYpHHEL OPOKTANKH) MPHBENCHH B rab6n. 7.1; xoaddunuent C,
yMHTHIBAET BIUSHUE Yra ofXBATA PEMHEM MEHLUIETO LIKMGA:

C,=1-0,003(180 — af); (7.14)

k03 punHesT
C, = 1,04 — 0,0004v2, (1.15)

OH yuMTBLIBZET BIIHSHHE CKODOCTH DEMMUS; ko3p¢unneHt C,, y4H-
TEIBANONTHIL BIIMAHHE pexHMa paboTsl, BeIOHpatoT o Tabm. 7.4. Kosd-
$ument Cy YIHTHBAET PACIOIOKEHHE MEPEANH: ECIH YT O 0 Hak-
TIoMA TUHEM, COSTHHsIONIEH UEHTPHI IKUBOB, K TOPU3OHTY HE Mpe-
prumaer 60°, To npuHuMaioT Cp=1; mpu 8 > 60° Cp= 09; npn
0> 80° Co=0,8 ’

7.4. 3navemus kodpdsmmenra Cp NJA peMenikix nepelaqd
OT ACHUXPORHLIX KBHTATENEH € KOPOTKO3AMKHYTLIM POTOPOM

XapakTep HArpy3KH Tumef Mawmi Ch

C HeanaumrensEBEMA  koneba- | JlenTrouHsie rouepeitepst; | 1,0
HHSMH, NMycKoaad HATDPYIKA A0 | CTAHKH TOKAPHBIE, CBepb/ih-
120%, woMuHATLMOR Hble, widoBanbHbLe

TLhacTHHYATHE KoxBeHep™; | gy
CTAHKH (pedcpHuie, peBoibBep- |
Hole, MNOCKOWNHGOBATBHELE,
HACOCH H KOMIpeccophl Mopit-
HeBhIE

C yMepcHHBIMH KONESAHHAMY,
nycxosas Harpyaka Jo 150%
HOMUHAABHOH

Co suaauTe eHLIME Konebanud- | Koaseiiepbl BHHTOBLIC ni 08
MH, UYcxoBas HarpysRa A0 | cxpeOKOBbie, KOBIIOBLC 3/I€Ba-
200%, HOMHHaNbHOH TOphI; CTAUKR CTPOTANBHEE H
NonGexULIe,; MpPeccsl BHHTOBBIE
H 3KCHEHTPHKOBLIE

C perxwmn xosieGanuaMu, wyc- | JleconHisHeE PAMLL; [IAPOBLIE 0,7
xopas Harpyska Jio 3009 Ho- | MenbHRUEL, NpOGHITKH, MOAOTEI,
MHHaABHOH NOABEMHEHKH

Mpumedanue. Tipu paGore B A8e CMEHWI JHANCHMA Cp CHHU¥AIOT H2
0,1; npu Tpexcmernoi paGore — wa 0,2,

122

His nepesay ¢ aBTOMATHYECKMM pEryIHPOBAHHEM HATXEHHA
pemus Cy =1 npi mobGoM sunayenum 0.

‘_Haﬁﬂenuoe no ¢opmyne (7.12) anavenne b oxpyrasior ao Gau-
;.  wadiero Goaswero no tabn, 7.1, Jlin obecnedeHus 10CTATOYHOM
3MACTHYHOCTH PEMHE HeoOXommMmo coOnofarhk yCIoBHE

8 = 8oz < 0,025d;, (7.16)

Tme 8o — TomuMHA OnHMON MpoknagKH ¢ pe3uAoBoil mpocoiikoit
. {em. 1abn. 7.1); eciM OHMO He BRIOJHEHO, TO CIENYET YMEHBLIHTH
f. UHCTO NPOKTA/IOK 2 H-NOBTOPHTE pacueT mo ¢opmyne (7.12).

; Ilpn pacueTe ceueHH KOXAHBIX H XIOMYaTOOYMAXKHEIX PEMHEH
rgnpeﬂanmo"r IIOMaab NONEPEYHOro CeYeHHs peMHA mo GopMyJe

RN F:
o. bs > ] (7.17)
ae [k] = koCoCyCCo
L 3nech [k] — monyckaemas yjenbuas OKpyXHas CHJIa Ha €{UHHIY
Ivoa H monepeyHoro cedeHns pemua, MIla (wcnenno MIla =
= H/mm2); npu o, = 180°, ckopoctu peMus v =10 m/c, 8=0° un
Fo = 1,8 MIla npunuuMaroT nnd KoXadslx pemued ko = 2,2 MIla
AN A YlondatobyMaxHsix kg = 1,7. Juavenns xospduunuentos C,, C.,,
bCp 1 Cy TAKHE Xe, KAK U N8 Nepefiay pe3 HHOTKAHEBBIMH pCMHﬁMHi
onmuHa pemueit § < 0,034,. Ilmpuny pemnix BaIOHparOT 0O
abn. 7.2 win 7.3 rax, uroOH ObUIo cobmroaeno ycaoeme (7.17).
MaxcumanbHoe HANPsXEHHE B CEYCHHH peMHS

O max = O3 + G, + 0, (1.18)

— Fl -
g, = b_S’ (719)
anpsxcHEC OT M3rnba pemmus
6. =E 5.
u R {1.20}

% KOMZHBIX H PEHHOTKAHEBRIX pemuell E, = 1004200 MIla
A xnonyarobymaxubix E, = 50+80 MIla. ,
Hanpsxenue or neurpolexnoli Cribl

G, = pv?. 1078, (121

OTHOCTL peMHx p = 1100+ 1200 xr/m3; muOXuTens 107° cmy-
s nepesopa o, B MIla.

- MakcaMansnoe HanpsxeHHe, BLIYHCAEHHOE No ¢opmyne (7.18),
& JIOIXKHO MPEBLNILIATE Npejiena BRIHOGTUBOCTH O < 7 MIla nna
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PEe3MHOTKAHEBBIX H KOXKAHBIX PEMHEH; 6.1 < 5 MITa — mis xaom4ya-
TOOYMAXHBIX PEMHEH.

Pacuerny:o ZONTOBEYHOCTH DPEMHR ONpPEIENAIOT B 3ABUCH-
MOCTH oOF 0a30BOTO YHCIA UuMKNOB (ODBIYHO €ro NPHHHMAOT
paBupiM 107) # OT umcna npoleroB 3a BCE BPEMA SKCIUTYaTallHH
N, =2.3600 Hoh, rae A = y/L— uncio npoGeroB peMHs B CEKYHAY;
JIONrOBeYHOCTh, ¥

c®,-10'C,C,

Ho =~ = 36001 '

(7.22)

Cix1l5 V — 0,5 — xo3(pMUHEnT, yIHTLIBAIOLLH BIHIHHE NEpeia-
TounOro OoTHoWeHUH i; C, = 2 npH NEPHORMYECKH HAIMEHSIOMEHCs
HATpY3KE OT HYJA [O HOMHHAIBHOTO 3HAYECHHS, C,=1 npHu
nocrosHHOH MHarpy3ke. PexoMexgyemas [OAroBEYHOCTE Hy wne
mennine 2000 4.

Harpyaky Ha Baibl PEMEHHOH NEpENay¥ OMPEENAIOT B 3aBH-
CHMOCTH OT chmocofa peryJHpOoBaHHS HATAXKEHHA DEMHS!

0P ABTOMATHYECKOM peryJIHpoBaHHH

F, = 2Fg sin “—2‘; (123)
NpH NEPHOAMYECKOM peryTHPOBAIHH
F, = 3F, sin = (1.23a)

2

[MocnenopaTe/bHOCTL Pacuera WIOCKOPEeMeHHOH [epefaty Ncic-
HAETCH KOHKPETHBIM YHCTIEHHBIM MpHMepoM (Tabi. 7.5).

WcxoAHble AAHHEIE NpHHATRI H3 NPHMEPAa KHHEMATHHECKOrO
pacyeTa NPHUBO/A, BLIMOJHEHHOrO B T 1: B xHHeMATHYECKOH
cxeme npusoma (cM. puac. 1.1} pemenHas nepexata pacioloXCHA
Mex/1y JIEKTPOABHraTelleM H PEIYyKTOPOM; HepejaBacMas Molll-
pocTe P =36 xBr; OnuxafiluHf mo KaTamory 3J€XTpoJaHTa-
tens (cM. npunoxenue, tabn. I11) 4A112MB6Y3; momuocts 4 kBt
CHHXDOHHAs HACTOTA BpAlLCHHA n, = 1000 o6/MHH; CKONhKEHHE
s=51%; T./Tiwn =20 Ilepemarounoe OTHOLIEHHE peMeHHOM

n
mepeaaun i = 2 =125
fiy
HIxuBrt niockopemennbix fepeaad. Ojun 3 LIKHBOB NEpe/iatih

BRITONHAIT ¢ rAagkuM oboaoM, Bropod (Gonnlumii) — BEINYKIBIM
(puc. 7.2). MartepHan inkHBOB. IPH OKPYXHOH CKOPOCTH no

30 Mjc—uyryn C4Y 15; npr Oonslieit CcKOPOCTH (nopanka:

30 — 50 M/c) — crans 251 (He HHXeE); JUIS OBICTPOXOZHBIX nepeaad
(v = 50 Mm/c) — an:OMHHHEBBIE CILIABHL

124

7.5. Pac4eT naockopeMeHHoil nepeaa'

Onpenensemeii napamerp

YucneHHOe 3HAUCHME

Yacrora BpaitieHus seflymero
KA, ob/MEH

ny=nl—s); (1.3

1, = 1000(1 — 0,051} =949 of/mun

Bpanawwuit MomenT Ha seny-
wmemM saay, H-m

P 30P
; (1.1

T =

@ nn;

_ 30-3,6-103

314 949~ 204 Hem

JpaMerp pefyllero WIKHBA, MM
3
d; = 6)/A, (12)

3

dy =6]/364.10° = 198 wmu;
npuayMaeM d; = 200 MM (oM.
c. 120)

Juamerp BEQOMOro KHUBA, MM
dz = d|l(] — E); (73}

dy =200-2,5(1—0,01) = 495
MM, TPHHEMAEM o, = 500 MM
{en. ¢ 120

TepenaTouyroe oTHOWEHUE
dy

= a-g (7.3)

.
200(1—001) 7777
OTkioHelne —A.—i =
1]
2,525 -25
_{ 100 —1%

25
(monyckaetca fo 3%)

Mexocesoe paccTosHHE, MM
a=2(dy +d;); (7.5)

a = 2(200 + 500} = 1400 Mm

¥ron o6xBaTa Maloro wWKHBa

& = 180 sodﬁ—;ﬁ . (16)

500 —200

a? = 180 — 60 =167°
! 00 oY

HAnuHa pemua, MM
L=2a+0,5n{d; + d;} +
+ (d, —d,}

s (1.7

L =2.1400 + 0,5.3,14(200 +

d, —d, )
) a1 3920 Mm

125


http://www.e-draft.su

Hpodo.racenue maba. 7.5

Mpodoascenue mada, 7.5

OnpenenacMuli napamerp.

YucHeHHOe 3HANEH He

Hataxenue perseii, H:

BEOyLLECH
Fi=Fy+0,5F,, F| =405 + 0,5.360 = 585 H;
BeOMOH i
Fy=Fy-05F, (1.10} | F, =405 -10,5-360=225"H
585
Hanpaxesre o1 cuanl £, MIla 1 =_W =21,6 MIia
F, o
Oy =—:
1=725" {7.19)
4.5
Hanpaxenwe waruda, MIla o= 100-2(’)—0 = 2,25 MIia
&
U“=E“Tl; (720)

Hanpaxerns or DpentpoGex-
Holt cunel, MIIa

G, =1100-10%2-10"6=0,11 MIla

O max =0+ Oy + Oy} (7.18)

Gp=pp210~%; (7.21)
MakcuManpHOe  Hanpaxende, { O =26 + 2254+ 0,11 =
MIta

= 4,96 MIlla.
Ycnoeae O, &7 MIia pu-
ILONHEHO

MpoBepxa nOJroBEHHOCTH pPEM-
HH:

Jfogo Oﬂpﬂﬂe_ﬂ!CMHﬁ napaMmerp Y ucmenige 2HAMEH e
9 | CropocTs pemus, M/c 3,14.0,2.949
J b= ;_6;)— =10 mfc
_ Tdsfhy " (7.8)
v 0
3,6-10
10 | Oxpyxuas cuna, H F'=1—0 360 H
F=2, (7.9)
v
11 | U3 rtabn. 7.1 bBubupaem pe-|d=125pz=15-3=45 mm;
mens 5800 ¢ uwmcaoMm npokna- | 0,025-d4) =0,025-200 =35 Mm.
Mok z=3, 85=1,5 MM, py= | Ycnosue BLIIONHEHO
=3 H/mm. [lpopepaeM Bul-
nonsHenHe ycaoBHA & < 0,023d,
12 | Kospdumment yrma obxeara | Cy=1—0,003(180 — 167} =
Co=1-0,003(1 —a®); (7.14)| =096
13 | Koapduument, yuntnsaromuit | Cy = 1,04 — 0,0004.102= 10
BJ/LnHHE CkopocTH pemMus, C ;=
= 1,04 — 0,0004 £2; (7.15)
14 | Kosbduouent pexuma pabortwl | /lna nepesawn E JCHTOMHOMY
C, — no raba. 7.5 KoHBeHepy WPH NOCTOAHHOH
Harpyske Cp= 1,0
15 | KosbdunnenT, yaurvmatowsii | [pu naxnode no 60° mpuHu#Ma-
yroJl HAKNOHZ JIWARKM ILEHTPOB | EM :
nepefiaun, Cg Cg=1
16 | Nlonyckaemas pabouad Harpys- | [pl=3-0,96 =2,88 Hjmm
X2 Ha 1 MM IIHDHHBI TpoO-
knaaxu, Hmm
[p] = pCaCrCpCos (7.1
M bz 360 =42 MM; 0O
17 | WupuHa pemHA, M 7288 :
b > F . (7.12} tabn. 7.1 npunamacM b = 50 MM
z[g]
18 | [IpempapuTenbHOe HATskeHHE | g —18.50.4,5=405 H
pemua, H
Fy=0pbd; (7.11) _
126

v 10

qucno npob A=—0u: =———=26¢";

icrio npoberop 3 A 392 ¢
Ci=1,57-0,5; Ci=15)/25 - 05 = 16;
Cy = 1 tipH nocroaxHofi Harpys- Cy =1
ke, '
JlonroBesHocTs, 4 0 = 16' 107- 1,6 =
Ha = 0.5_’10‘!Cicu ) (7 - 4,96 23600-2,6 .

° = 48..2-36001 22 | = 6650 4
Harpy:xa ma Bamel mepe/au,
H
F,=3Fosin%; (7.23) | Fa=3-405sin "627 =123 H

127


http://www.e-draft.su

it \:: o 1251040
B=300
.
a
: _7:._14_
'
77
4 o
144 ¢
= 1:2551:40

] =

Puc. 7.2. Ulkup nnockopeMenHol nepegatn

JAmaMeTphl IKMBOB OLIDEAENAIOT PACHETOM MO bopmyine (7.2} H
OXpYIJIAIOT 0 CTAHAAPTHOrO 3HaweHHA (oM. ¢. 120).

IUapnHy B ofona H2IHAYAIOT B 3aBHCHMOCTH OT LIHPHHE! &
peMus, Xaxk ykaiano B T26/1. 7.6. llepoxoBaTocTh paGoueil moBepx-
HoctH 060ja Ra < 2,5 MkM. B 3aBHCHMOCTH OT WiKpHHB 000aa onpe-
eS0T CTpeRy BumykiocTH no tabn 7.6, Tomuuna oGona y kpas
s =0,005d + 3 MM; TONUHHaZ BHICTYNA H& BHYTPCHHeil CTOPOHE
06013 /IS [UIEBHOTO CONMPHAXEHHAL €ro CO CIHUAMH (BbicoTa pudTa)
e=s+ 0,028,

[DxusH AnameTpoM a0 300 MM BuimonnsioT obsiyro Oe3 cnHy —
¢ JHCKOM TOMuHHOH §; = (0,8 + 1) 5. Iixkese! muaMerpoM Ao 500 MM
BLINOTHAIOT € YHCHOM chHu z = 4; opr d > 500 MM z = 6. Crutisl
WLTHOTUYECKOI'O CEYEHMA PpacCUATBHIBAKOT HA H3rHO; NPHHHMAIOT
yenoBHo, wTo cwiz F, BocnpuueMaeTca z/3 cmunami. Pacuernoe
CeyeHHe CIHU PACIOIATAIOT YCJIOBHO B JAHAMETPATLHON MIOCKOCTH,
MPOXOAAUIEH Hepe3 LUCHTp IIKNBA NEPMNEeH/HKYISPHO OCH CIHLBL
COOTHOIIEHuE oceii annunca a:h =04

MOMEHT CONPOTHBJICHHA OMOH CNHUbl B YCIOBHOM CEYEHMH

nah? n

_ LT
W= 35 =9 0,4n°.

128

7.6, Wlnpnna B ofiona Wkuea B 3aBMCHMOCTA OT IUHPHEEB PeMBR
(mo 'OCT 17383 —73). PaiMepul, MM

b B b B b B b B
40 50 100 112 200 224 400 450
50 63 ] 112 125 224 250 450 500
63 11 125 140 | 250 280 500 560
71 80 140 160 280 315 560 630
80 90 160 180 315 355
90 | 100 180 200 355 400

Huamerp wrusa d
250 —280 | 315355 | 400—450 | 500 560 | 6301000

Crpenag BLIYKNOCTH ¥

npuna obona
B

Jo 125 10 1.0 1,0
Cs. 125 no 160 0,8 1,0 1,5
Ce. 160 1,2 1,5

2,0

VYcieBHe NpoYHOCTH

o = Mu _3Fd poo
WS W T 2w Ol

3

el 38Fd
3 h> Vz_[o‘,,j (129)

PaiMepnt OCeil IMNCA B CeYeHHH crmHupl 0aH3 oboaa
a; =038a: hy =08h

Jnna cryndusl mkuea | =(1,5+2)d, (10 pexoMenayerca He
bGoabiie IMUPHHBL 000/4); HAPYKHBIA [HAMETD CTYHUIIEI dy =
= (1,8 +2)d,, rae dy — amamerp oTBepcTHA. B mpmmepe pacuera
OcKopeMeHuOl MepeavM IUaMeTp BeAOMOro kHea d = 500 MM,
‘mepuna pemus b =50 mM; no Tabn 7.6 waxonuM B =63 MM;
onuuna ofona y xpax 5 =0,005-500 4+ 3 =55 MM, mpauamaem
=6 MM; pUPT e=5+002B=6+0,02-63~ 75 MM, cTpena
mykiocTH (no tabn 7.6) y = 1,0 Mm. OcH 21JHICA B YCIOBHOM
qeyiy cnuiel — no dopmyae (7.24) npu z = 4:

a 3
38Fd 38.360. 500
h E ! = = .
Vz[c,.] V .30 38,5 MM
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7.7. Kanmopsie pevnu (o FTOCT 1284.1-—80)

= 30 MIla =30 H/mM> Tpuun-
3neck aia yyryua npussro [o,] = 30 MIla =30 H/ p peren {m X0

Maem h = 40MM; a2 = 0,4k = 0,440 = 16 MM; by, = 0,8- 40 = 32 MM;
2, =08.16 =13 MM, ' —

§ 7.2. KJIMHOPEMEHHBIE: TEPE/IAYM !

OcCHOBHEIE NAPAMETPLl PEIMHOTKAHEBEIX KIHHOBBIX pEMHEH
pernaMentuposansl  TOCT - 1284.1-80— T'OCT 1284380
(rabn. 7.7},

Kunematnueckas cXeMa HepeJaty Ttakas Xe, xak H IJIOCKO-
pemenxoit (cMm. prc. 7.1). K neobxoaumeiM s npoe:cmponams_i
KITHHOpEMEHHOH Nepeayt IaHHBIM OTHOCAT ! PACYCTHYIO Mmepeaasag- Pl
MYI0 MOUIHOCTE P, yC/IOBHA IKCIUIYATAIMH, YaCTOTY BPAILCHHSA B | snave- | 4, Macea
BEelyINEro IIKHEA, NePe/aTOYHOE OTHOIUEHHE i = ny/ny. ® 1 ppe e p w | 1, | 4 L, AL ?da;(;;o

IiMaMeTp MEHbINEro WIKHBA. ONMPENENAOT MO 3IMIHPHYECKOH |eeueRuR | prenee e
dopMyne

63 85] 10 & 471 4D0—-2500..] 25| 0,06
e¢ | 110]| 13 8 81 560 -4 000 33 ) 0,10
125 | 140 17 i 10,5] 133| 800-62300 40 | 0,18

3 0

d, ~(3+91/T, (1.25) A

- B

B 200 19,0 22 13,5 230 | 1800 - 10000 59 0,30
r
Ji|
E

rae T, — pparnazomuii MomenT, H - MM, no dopmyne (7.1); d; — BMM.
MonydeHHsll Pe3yNbTAT OKPYDIAAIOT A0 CTaHAZPTHOrO 3HAW-
aus (oM. ¢ 120), HO HE MEHBILE MHHHMAIBHOIO d;, YKa3jauHoro
Tabn 7.8. .
Jlnamerp d,, BerucTenrsll no $opmyne (7.3), okpyrasior (cm.
c. 120) # yTOYHMOT HEPEJATOUHOE OTHOLLICHHE i. Mexocesoe pac-
CTOSHHE HalHa4ar0T B HHIEPBAIE

Bmin = 0,55 (d1 + d3} + Tp; }
Amax = dy + dZ!

315 | 27 32 1190 476| 3150-—-14000] 76 | 0,60
500 | 32 38 | 23,5 692]4500—18000| 95 | 0,90
800 | 42 50 130,0) 1172 6300—-18000 ) 120 | 1,52

Mpumevanuna: 1. B rpade A yxasana nmnomans nomepeqHOro ce-

Wenin pemuA, Ma?; B rpade AL — pasHocTe MewAy pPACYSTHOH Ly u BHYTpCH-

# Lgn AnmmoR pemns.

(7 26) : 2. CraupmaprHuit psa  ATuH Ly 4005 450; 500; 560: 630: 710;
. FRi800; 900; 1000: 1120; 1400; 1600: 1800: 2000; 2240; 2500; 2800,

' ’ 0; 3550; 4000; 4500; 5000; 35600; 6300, 7100; BOOO; 9000; 10000,

200; 12500; 14000; 16000; 18000.

3. B Texumyeckn OGOCHOBARHEZ CNYyYafdX HOONYCKAKITCE NPOMENYTOTHLIE

avenun L, 425; 475 530; 600; 670; 750; 850; 950; 1060; 1180;

120, 1500; 1700; 1900; 2120, 2360; 2650; 3000; 3350; 3750; 4250;

750; 5300; 6000; 6700; 7500; 8500; 59500; 10600; 11800; 13200; 15000;

000.

Yenonuve obo3navenia pemHedl: -

peMmens cedellis B ¢ pacucnuolt  mmunoi LP=2500 MM, © KOpAMOit

HEIO B IIeCylncM Cioe;

rne T, — BHICOTA CEYEHHR PEMH#, ykazaHuas B Tabm 7.7. /

Jlmumy pemus onpenensiotr no ¢opMyle (7.7), oXpyriasor 10
CTAHJAAPTHOTO 3HAYEHH s, IPUBE/EHHOrO B NPHMEYAHKH K Ta0m. 7.7,
H YTOYHHIOT MEXOCEBOe DACCTORHHE

a=025[(L, - w) + [/(L, — w}* - 2y], (.27

rze L, — pacuernas jumina peMas; w = 05w (4, +d3), y = (d, —d, )~
Vroan obxeaTa MEHbBILErO IUKHBA

dz - dl
‘—‘__a .

Pesens B-2500 T FOCT 1284 1 —80;

} e, C KOPALWHYpPOM:
Pemene B-2500 I FOCT 1284.1-80

o3 = 180 — 57 (7.28)

Ons pbibopa peMHA 0O €r0 CEYEHMIO CIOYXHT HOMOrpaMmi

(puc. 1.3).
CnocobBl PeryIHpOBAHES HATANCHAS PEMHS MPEACTaBICHB! HA

130
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7.8. Hommanesas mownoets P, kBT, nepenapaeMaf 0QHHM KIAKHOBLIM

pesenm (no TOCT 1284.3—80, ¢ coxpatennsmu) lipodoaxceiue mata. 7.8
Cexexne YacToTa BpaweHua my, ob/Mnu | C;i:[::ﬁe d. . Hactora spaieuut m;, o6/
peMHA i
{(manna dy, i ‘ IEMI::!;) MM
M . "
Ly mm) MM w00 | 300 | 950 | 1200 | 1aso | 1600 | 2000 : P 400 | 8BGO | 950 | 1200 | 1450 § 1600 | 2000
‘ .
>
12 | 022] 0,39 ] 045 | 054] 063 069|082 | 5 224 | 23| 2471440 | 504 600 681 ) 7,22 | 8,05
1m| 1,5 1023[040] 046 (0,56 066 0711084 (2240 i,2 13091549} 626) 742|830/ 869/ 9,20
>3 023|042 048058068/ 073| 087 280 | 1,5 1319 567 647 7.66 | 857 | 897 | 5.50
S , .
12 | 026 | 0,47 | 055 | 0,66 | 0,77 | 0,84 | 10 3291585 6,67 751 | 884 9,26 | 9.80
80 | 1,5 | 027|049 | 0,56 | 0,68 | 0,80 | 0,86 | 1,03 c Ya
o) >3|0028|050]058/|071]082|085]106 i cTOTa Dpauenis n,. obfmin
(1320) 12 | 036 | 065 ] 075 | 0,92 ] 1,07 106 | 1,39 g ‘ol
] [} 2 > 3 ’ ) s . MM) . .
100 | 175 | 037 | 067 | 078 | 0,95 | 111 | 120 | 1,43 ° O] B e ] 100 4R
>3[038| 070|080 | 098 1,04] 1,24 148 12 | 320 a7 615 Y
12 |042] 076|088 | 1,07] 1251135 1,61 224 1 15 331 5,65 6,38 745 | 8,23
12| 15 |043|078]091|110]129] 140} 1,66 >3 341 5,83 6,58 769 | 849
>3 (044 ] 081(084]1,14] 133|144 1,72
1,2 4,63 8,04 9,08 | 1049 | 11,47 |
1,2 | 050088 | 1,01 1,22] 1411 1,52 1,65 280 | 1,5 4,78 8,30 9,37 | 10,83 | 11,84
100 1,5 | 0,52 001 ]105] 1,25 1,451,587 1,1 B >3] 493 8,57 9,67 | 1117 | 12,22 |
30531094 1,08) 130 150| 162|176} (3750) 1,2 6,47 11,19 12,55 | 1423 | 15,10
12 | 071 | 1,28 1,47 | 1,77 2,06 | 2,22 | 242 3551 1.5 6,69 11,56 12,95 | 14,70 | 15,59 |
125 | 15 1074 1,32 1,52 1,83 | 2,13 | 229 | 2,50 >3 6,90 11,92 13,36 | 15,16 | 16,09
A =3 1076| 136 1,57] 1,89 219 | 2,36 | 2,58 :
(1700) 1,2 8,77 1476 | 16,29 | 17,75
12 | 1,00 180|209 252]292] 314/ 3,61 450 | 1.5 905 | 1524 | 1682 | 1833 | -
160 | 1,5 | 1,03} 1,87 | 2,15 | 2,60 | 3,02 | 3,24 | 3,53 =3 9,34 15,72 1,35 | 18,91
>3] 107|193 222|269 311335364 .
L2 | 12,25 19,75 | 21,46 | 22,68
12 | 1,16 | 2,10 | 2,43 | 2,93 { 3,38 [ 3,63 | 3,94 400 | 1,5 | 1264 | 2040 | 2206 | 2342 | -
180 | 1.5 | 1,20 | 2,17 | 2,51 | 3,03 | 3,50 3,75 | 407} >3] 1304 | 2104 | 22,86 | 246
>3 | 1,24 224|259 |3,12] 361 387|419
1,2 | 2027 | 3162 | 3321
12 [ 1,02(1,95]222]264(301]3211366] 560 | 1,5 | 20,93 | 32,65 | 34,30 - -
140 | 15 | 1,16 ] 2,001 | 2,30 | 2,72 | 3,10 | 3,32 | 3,78 r =3 | 21,9 33,68 | 35,38 -
> 2
31,200 2,081 237282321 342]3% (6000) 12| 2723 | 3948 | 3890
12 | 1,70 | 3,00 | 3,45 4,11 | 4,70 | 5,01 | 5,67 70 | 1,5 | 28,12 | 4073 | 40,17 - -
180 | 1,5 [ 1,76 311 ] 3,56 | 425 | 485 5,17 5.86 | =3 2901 | 4202 | 41,44
B >3 | 1,81 }321]367]438]501]534]605
(2240) hif 12 2407 | 31,62 | 3321
1,2 | 232 413|473 563639 677 | 7.55 (riogy | 60| LS| 2485 | 3265 | 3430 - -
24| 1.5 | 240|427 489! 581|660} 7,00 7,80 23| 2564 | 3368 | 3538
132
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Hpodoaxcenue mafa. 7.8

YacToTa Bpallenud 1, 0G/MuH
Ceuenne
pana fdli MM i
L";‘"‘Jﬂ) 400 300 950 1200 |, 1450-
1,2 34,05 39,44 38,90 |.
A 70| 15| 3517 | 4073 | 4007 | - -
(7100) >3] 3628 | 4202 | 41,44
offmun
’:é . Puc. 7.3, Homorpamms ana wuibops
s‘ ceYennl KAaHoROro peMes
)
§ “
ad
Ko
8§ Y55 w7 a0

3% 8 20 S0 1258e0m
Jepedalasmun Hounocnth

Puc. 7.4. Coocolkl pery/mpoBaHNS HATRKenHs perich YCTAHOBKOMH 2/IEKTPOABMISTRNR:
Z — Ha cajalkax; § — Ha WApPHMPHOH nauTe

134

¢ 1IeMy CEuEHHMIO PEMHH,

puc, 7.4. Heobxonumoe ms nepeaun 3a1aHHOM MottuocTy P gucio
pemMuei

PC, - PC, |
[P] P ﬂCLCC!C: ’
saeck Py — moutsocts, kBT, momyckaemas IS MEpefaTd ORHHM
pemuem (tabn. 7.8); C; — xoadpdunuent, yunTHBAIONHE BIHIHHC

WIHHE pemud  (TablL- 7.9); C,— xospdumment pexuma -paboTht
(rabn 7.10}; C,— xoadduument yrna obxmaTa:

npe o° =180 160 140 120 100 %0 70
C,=10 095 08% 082 0,83 068 056

C; — xo3dpHIMEHT, yIRTHBAIOLIANA YUCIO peMieil B mepenade: .

Z =

(7.29)

mpn z =2-3
C, =095

4—6 cB. 6
090 085

Ans ynobcTtBa MOHTaXa H IKCILTYATALEH TEPERAYH PEKOMEHITY-
€Tes OIPAHHYABATE z < 8; eC/IH Xe I0,paceTy nesayqaercs z > 8, To
CHEAyET YBENHTIATL d H COOTBETCTBEHHO #;, W NEPeHTH K OOML-

79. Bha'qellmu.‘xoadnbuunenra Cy nma KJ'IHHOIHIK peméﬁ
(mo FOCT 1284.3 80, ¢ cokpameitmmy)-

) Ceq:ml-le PeMHA
Ly mm o - A E B r iy
400 0,79
500 0,81
560 0,82 0,79
T10 0,86 0,83
900 0,92 - 0,87 0,82
1000 0,95 0,90 0,85
1250 0,98 0,93 0,88 -
1500 1,03 0,98 0,92
1800 - 1,06 1,01 0,95 0,86
2000 1,08 1,03 0,98 0,88
2240 1,10 1,06 1,00 0,91
2500 1,30 1,09 1,03 0,93
2800 - 1,11 1,05 0,95
3150 - 1,13 1,07 0,97 0,86
4000 - 1,17 1,13 1,02 0,91
4750 —_ - 1,17 1,06 095 0,91
5300 — — 1,19 1,08 0,97 0,94
6300 - - 1,23 L12 1,01 0,97
7500 - — — 1,16 1,05 1,01
i 9000 . - - - 1,21 1,09 1,05
: L 100660 - - — 1,23 1,11 1,07
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7.10. Juavensm O D79 KIHACPEMESHEIX nepesaw OT ApuraTenel
NEpeMERIOro TOKA OGILENPOMLINLICHHOTO NPHMEHEHHA

¢, npRn umcne

| Pexum paboTel;
cMeH

KpﬂTKOB'pCMBHHaﬂ Tunnl MALEH

Harpyska, % oT

HOMUHAN bH O - 1 2 ]
Jerxuii; 120 KoHpelieph! TEHTOYHBIE ; HACOCH! A KOM- 10(1,1]14

mpeccopbl UEHTpoODEKHLIE; TOKAPHEE M
wnudosanbHbie  CTAHKH .

Cpenngii; 150 | Konsejiephl UENHBIE, DIEBATOPE, xom-| 1,11 1,2 1,5
Npeceopbl H HACOCHL TOPMIHEBLIE; CTAH-
X1 (pe3epHble; NKALl AHCKOBLIE

Tawenstii; 200 { Konnefieper ckpeGxopnie, INHEKE | CTAHKH 12113|1,6
CTpOransHble H AONOEKAKIC ; NPECCH ; Ma-
NIKHEL JU1A OPHKETHPOBAHUA XODMOB; JIE-
peBoobpabaTriBatomHe

Ouens, iaxe- | TToABEMHHKH, DJKCKABaTOPH, MOJOTHI, 1,31 1,5]11,7
nwii; 300 ApoBMIIKY, JISCONMILHLIE DAMEL

MpesBapHTeNLHOE HATAKEHHE BETBEH KIHHOBOrO pemusn, H

850PC,C
Fo = ——2% 4 00, o {7.30)
zwCy o
The v — B Mfe; B — koadpHIMeHT, YYHTHIBAIOWAH LEHTPOBEXHYIO
~ cany, (H-c?)/m?: L e
MPH CedeHHH 0 A B B .- T b1 |
: o= 006 01 -018 03 06 09
3Haqeuﬁﬂ OCTAJILHBIX Y/ICHOB 'qs:opmy—nm Te xe, yTo ¥ B Gopmy.ie
(7.29). Cuna, fedicTaylomas na BaiEl, H

F, = 2Fqz sin-%. (7.31)
Paboumii pecypc peMHe, 4
Ho = Ny —2—( =1 " ec (132)
0= V0 eOrd N\ Cuex ) ‘

on gojixeH 6LTh He MeHbiue 5000 y npH JIETKOM pexume paboTsl,
2000 y — npu cpenuem B 1000 ¥ — NpH THXEIOM PEKHME pabGoThl.
B ¢opmyne (1.32) Ny, — 6a3080¢ HHCIO LHKIIOB:

ana pemueft cevemem O m A B,Bul' Ix E
Noa> 4,6-10° 47.10° 2,5.10°
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7.11. AATOPHTM pacueTa KJmHopemMenHol nepenasw

B MCXOMHBIX NAHHBIX COAEPXKATCH: OEPEAABIEMAN Momﬁocn P, kBT,

YCNORUA BECIUIYATANHN, TUI ABMFATCNA — ACHHXPOHHBIH, P, KBT, cHE-

XPOHHAS Y4CTOTA BPAWIGHHA M., OO/MMH, CKONLXKEHHA 5, NEePeljATOYHOE
OTHOIIECHHE |

Onpenensemubril
napamerp

PacyeTras dopmyna

[pumevansue

. HactoTa Bpame-

HAA  MCHBMIErO
mKHBa, 0b/MuH

. Buibop  ceuenun
peMus
. Bpagarowuii

MoMeHT H .M

. AmaMerp MeHb-

mero nmKesa, MM

. Amamerp  BHons-

ero ImKHRa, M

. TlepenaTovnoe

QTHOLICHNE

* (yTounennoe)
. Mexocenoe

paccrosHue,
MM, B HHTCpBANE

. Anuna pemns,

MM

. ¥TouneHHoe

MEKOCOBOS
paccToOAHAE, MM

‘19. Vron obxsaTta,”

Kom;oucu‘rm
dopmMynst (7.29)

ny = n(l — s); (1.3)
Homorpamma, puc. ‘7.3

0P :
T, = —;

LS 3 (7.1)
& ~ B+ T; {1.25)
dy = dyi(1 - ©); 73

di(l —¢) ,
Guin=0,55(dy +d3) + T 2
Qmaz = dl + dz ; (7-26)
L=2a+05n{d, +d) +

dy — d,)?

o ez d) @)

. Aa
a=025[(L,—w)+

+ YLy~ Wi - 2y]; 727

uj=180—572 4. (729
a

P, no Tabn. 7.8

Cy no Tabn, 7.9

C, no Tabn 7.10

C, u C. B NosACHERUN K
tdopmyne (7.29)

1.(oMm. e, 120}

T oM. Iaﬁn.‘

QxpyrianTs no
rabn, 17 wu
rocr
1738373

OkpyrauTe 110

rocr
1738373

1.7

Oxpyrnure no
Tabn, 7.7
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Hpodoancenue matba. 7.11

Onpenensembrit
ndpaMeTp

PacueTHan dopmynz

Hpnmc-mﬁne

15. Yucno pemuei

16. HatTaxkeHRne BeT-
sd peMgrda, H

17. Cuna, AeiicTeyio-
mas Ha Ban, -H

nepénayn, 4

zZ=

Fy = 2Fqzsin a?‘;

18. PaGowii pecyps |
! H0=

__IEP._.—;
PoCLC.C.

0= SSOPCECL + ev?’

zvCy

)
__.__.ﬁ.C'C“,
601!le1

_ (7.31)

{1.29)

(7.30)

(7.32)

OxpyrBsATE AO
UENOro Yucsa

[TposepuTh yc-
nosne Ho 2
» [H] (Tpebye-

MoI0)

Passepsl, MM

7.12. Kanamm u.nmnon xnmmpemenmx nepena'i (no rOCT 20889-—80)

Pemesb Paimepet KAHZBOK Yrau npoguaIn KaRaBok
‘ s | 36" | 380 | 40°
Ceueniwe | Ip | & | ko § F | e 4,

—~100{112— 80

O 8,5] 70| 2,5| 801120 63—171 g0—100{112—160] > 1
i A 11,0} 8,71 3,3 10,0115,0 90—112]125—160] 180—-400) > 450
|I b 14,0;10,8] 4,2 12,5/19,0) 125160 180 —224| 250 —500{ =560
B 19,0{14,3] 5,7|17,0|25,5 200— 3157200 —315]|355—630| >710
r 27,0119,9] 8,1 [24,0 37,0 - 315—-450| 500—900|> 1000
piy 32,0(23,4] 9,6 |29,0 41,5 - 500 -560 ﬁSO-—llZQ # 1250

DpaMevanne.

[upuue obona mkmsa B=(z—1)e+2f, rae z-—
MHCAO pEMHed B NepeRaye.
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L, — pacyeTHas JUIMHA peMH#A, M; d; — AMAMETD MEHBIIErO NIKHRA,
M; 1y — YacTOTA BpaUICHKA, 06/MHUH; G _; — NMpPeae] BHIHOCTHBOCTH,
JULA KJTHHOBBIX pemiteii 6_; = 7 MIla; 6., — MaKCHMAJILHOE HATIDS-
HEHHE B ceyeHHH pemus, MIla, onpenensemoe mo dopmyne (7.18);
C; u C,, — ko3hpHIONEHTHL, HMEIOLIHE TE K€ 3HAYEHHS, YTO M B NOAC-
HeHUH K (opmyne (7.22).

HocneaosaTensnocTh pacueTa KIMHOpeMeHHOH Nepefayn iaHa
s Tabn, 7.1L

lxuBL KIMHOPEMERHBIX HePENaY BHINOANNIOT K3 Tyryma CY 15 1
CHY 18, a npn 30 M/c — us crans 25J1 wiy aNIOMHHHEBLIX CIUTABOB,

PacueTHrle QHAMETpH! -LIKYBOB HA3HAYAIOT M3 CTAHJAPTHOIO
pafa, npuselcHHoro Ha ¢. 120, Koudarypanus oboga mxuea H
paimeprl kaHaBok fAanbl B Taba. 7.12. IHepoxosaTocTy pabounx
noeepxnocteit Ra < 2,5 mxm, [Hknen aramerpoM ao 300 —400 MM
BBIMONHAIOT HPSHMYLIIECT BEHHO JAHCKOBLIMH, GONBIIET o AHAMETPE —
€O CHUNAMM; YHCIO UX H GOpMY ONpefefAloT TaK Xe, Kak M s
HMIKHBOB IUIOCKOPEMEHHDLIX mepenay (cM. § 7.1). '

§ 7.3. NIEPEAAYA MNOJMHKIHHOBLIMH PEMHAMM

MNonuxnunosnie pemun (oM, 3ckma Tabn, 7.13) cocroar m
mnockolt M npodmubHoi wacreil, B IUtockoit wacTd pasmetrieno
HECKOJBXO CNOEB MPOPE3 HHEHHOH TKAHH M DA KOpIIIHYPA W3 CHHTE-
THYeCKHX BOJIOKOH. [Ipodunrnan #acrn, oOpaiyemas BpodONbHBI-
MH KIHHBEAMY, COCTOHT M3 pE3HHREL 066 Y9aCTH CBYJNKAHU3OBAHBI
B oguo LENoe.

. TlonukivHOBBIE DEMHHM NpEJHA3HAYEHHI MR 3aMEHBL OTICIb-
HEIX KJIHHOBBIX DEMHeEHl HIH UX KOMIIEKTOB C NENLEY COKpalle-
mng rabapuros, Ilpy nepesnaye onHHAKOBOR MOLIHOCTH IIMPHHA
HNOMHEIMHOBOrC PeMHS MOXeT OBITHL NPHMepHO B ABA Pa3za MEHBIIE,
MEM Y EOMILIEKTA KJIHHMOBEHIX pemueii

Pemenr cevenns K npUMeHsIOT BMECTO KIHHOBEIX peMHEH

cevenni O ¥ A g nepematu Momenta T, < 40 H:m; pemenn ce-
. Henus JI — BMecTo xamuOBBIX pemueli A, B v B gis nepemawu

Momerara 1; = 18+400 H-m; pemenr ceuenns M — BMmecro xiH-
gtoskix pemaed B, I, A ¥ E misa nepenayn momenra T; > 130 H-m
i(rne T, — momenuT ua OricTpoxojHoM Bany). Ecau mMoryt 6rith npe-

-{MGHCHH PEMHH [IBYX CC‘ICHHH, npelnoyTeHne cnenyeT OTHABATE
3 ;pemmo ¢ MEHBIIAM CCYCHHCM.

B Ta6n. 713 TIpHBEAICHEI PA3MEDPBI CeYeHH# MOJHMKIHHOBLIX

R ipmmen HX JTHHLI ¥ YHCHA KIHHBER Z. PEKOMEHIYIOT NpUMEHSTH
9. (PEMHH C YETHbLIM YHCIIOM KJIWHEED,

{  Pasmepsl obo/1a IIKMBOB 14 NO/IMKITUHOBEIX PEMHEN PHBEEHET

: B Tabn. 7.14. Tam xe MOMENICKE! PaCcueTHHIE THAMETPhl D # yKa3aHk
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7.13. TlonuxkmiMoBEIE peMHd,
PaiMepbl, MM

p=40"
Cevenrue ' H ’ " I
pens
K 24 4,0 0,1 04 2,35
)| 4,8 9.5 0,2 0,7 4,85
M 9,5 16,7 04 1.0 10,35

Hpumesannug 1. Pacyernme mnuunt L pemuei: 400, (425), 450, (475),
500, (SI;O), 560, (600), 630, (670), (710), (750), 800, (830), 900, (950), ;000
o6y, 1120, (1180), 1250, (1320), 1400, (1500), 1600, (1700), 1800, (1900),
2000, (2120), 2240, (2360), 2500, (2650), 2800, (3000), 3150, (3350), 3550, (3750),
4000, (4250), 4500, (4750), 5000, (5300), 5600, (S000).

B cxobkax yXasaHbl HEDEKOMEHIYCMBIE JUTHHULL peMHed.

7. PacueTHas ARNHHA peMHEif — 3TO ILMHHA €rg HA YPOBHE LCHTpa paciioro-
eRns KOpPALMHYPa, HAXOLAUIErocs Wa paccTosHud 0,5(H — k). PasnocTe Me)xj:l,):
pacueTsoll M Hapysmoii InuHOE peMHA: 6,3 Mm — AR peuneji cenenns K,
15,1 mm —nns pemued cewenma J1 w213 MM — AMA peMHel  CeNcH R M.

3. Yucno KAHUBER Z H AHanalon SiuH L pemued:

Ceueline peMHen
Yucao KRHRBED K n ™
z pEKOMEHIYyeMOoe 2-36 4-20 2 -5-020
Z npenensroe 36 50 6000
HNuanazor gums L 400 — 2000 1250 — 4000 2000 —

: 0528 —74
4. Tpumep yoroeHoro oboswaqgaus peMus: 2500 JT 16 PTM 38-4 _ ,
rae l".SGOP— parc)wgmau mmna, Mm, JI — cedenne peMHA H 16 — HHCAO KAKHLEB.

7.14, Ulkuan QNS nOMKIHAOBAIX peMHE.
Pasmepst, MM

By
st
¥ 1S
5 AT XY v w7z §is
K NI
7 E
A~ A R
©=40° + 15

C]‘;::;:’:e t e e r r 5 2A
K 2.4 330 | 235 0,3 | 02 35 | 20
a 4,8 660 | 4,85 05 0,4 55 | 438
M 95 | 1305 | 1035 | o8 06 | 100 | 70

lpumevannn: ) Pacwerumie amametpu D miusos: 25, 40, 435, 50, 56,
63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200, 224, 250, 280, 315, 335, 400,
450, 500, 560, 630, 710, BOQ, 900, 1000.

2. 3a pacuerneli gwameTp D npHHumaroT BHAMETD OXDYMHOCTH Ha ypoBpHe
LUCHTP2 PacnofiokeHds Kopiiukypa. Hapywunit auamerp Iuxusa Dy =D =2A.

3. MnanaioH pacqeTHRIX QRMAMETDOB wkuboB: 25— 500 — Lm peMHEel ceve-
mux K; 80 —800 — nng pemueii cevenns JI w 180 — 1000 — anx pemHei ceucHHT M,

HAHMEHBIIME [MAMETPl IIKHBOB VI pEMHEH Da3HBIX CceyeHwil.
Tabn. 7.13 n 7.14 cocrasnesst no PTM 38-40528 — 74.

I'paduxn (puc. 7.5-7.7) npenHassaweHsl 1us ONpeAcNcHUA
Heo0X0HMOT0-1HCNIA KTHHKER. MCXOIHEIME TaHHBIME IS pacyeTa

... Tepenad MONUKITHHOBLIME PEMHAMH ABMSIOTCSA nepeaaBacMas MoLI]-
: HOCTs P, mepefaToynoe OTHOWIEHHE | ¥ Ko3bpHUMEHT peXEMa

paboTe K|, 3Ha4CRHs KOTOPOIro IS PASINMHBIX MAUIHH NpPHG KH-
WEHHO COBMAJAIOT €O 3HAYCHHUAMH kodgduumenra C,, npuse-
JAeHHEiMM B Tabn, 74,

" PexomeHgyemble BENHYHHLI MEXOCEBHIX PACCTOAHHI G B 3aBHCH-
MOCTH OT NepeaTOMHOTO OTHOWICHHA f:

i. . .. 1 2 3 4 5 6 17 ubonee
afdy . . . L5 2 25 3 35 4 45

- . Jluamerp MenbIllero Nkupa BLIGKPAIOT No creayiouleit npubtan-
Heunoll 3aBUCHMOCTH:

3
i d, = 3T, (7.33)
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Ty 11
150

m‘\\.\ |
:’z; /\\ 24 FEWIZBISNID PAEM
PN \S&\
AN N \\\\x\
AN\ VI
NS
S
G A A A A NS
w7 A |
7 N\
(e AN

Puc. 7.5. HoMorpamma anu ORpelleIeHRE 9MCIA KIHHLEB HONHKIHWOBGTO pemud
cevcanem K

H OKpYIJAIOT MO crauaapry (cM. tabn. 7.14), B otoll dopmyne
moment T; —8 H-mm, anameTp dy — B MM.

Hpxe OpHMBEJEHbl 3HAYCHHA HAYANBHLIX HATSRKEHMHA HA OJMH
KJTHA TIOJHKJTHHOBBIX PeMHEH.

CeyeHne PEMHA .« » « = »+ + = K J M
2, H. .« « + « « « . . 40-95 110-300 420-1200

Ilpumep. PaccuHTaTh Nepedaiy LOJHKITHHOBBIM PpEMHEM K
MOpIIHEBOMY KOMIIpeccopy, paboTaiolleMy B aBe CMeHbL J[laHo!
nepemasaeman MoriHoctk P =70 kBT, yacroTa BpawleHHSA: n; =
= 1300 ob6/mun 1 n; = 400 of/vun.

142

[, & 15 24 I2 40 4856

TN

B s N\ \\m\\
7 NN\
sl N

. R NS
Mfs 30 25 15 10 5 \\
24?_ J5 30 25 20 # W0
7
# - "
74 :
-

= NN

Pite. 7,6. HoMOTpaMMA AR ONPEACTENHE GHCAA KAMILES MOJHKIHIOBOrO PeMis
teveamem JI

Z

¥

,—.:::»i':
"l

3

-]

3

3

i
i

A=l

QL\ 3
Z
e m—

52
25

J&

%

72

\?
\l:\

31—
‘o

L\&
m-l
N
[TY
b

ﬁ\h}
2

Pewmenue. 1. Kosbdruuenr pexuma paborm no tabn. 7.4 s
MOPILHEBOrO KOMIIPECCOpa ¢ yyeToM paBoTel B ABe cMeHu K, = 0,8.
2, PacyeTHelif MOMEHT Ha GHICTPOXOOHOM Baly
30 30-70-10°
K,  3,14-1300.0,8

T, =643 H-m,

3. Ilpu 3uayenuy Momenra 643 H-M B cooTseTCTBMM ¢ pexo-
Mennaumeil IpUHHMaeM peMEHE cedeHHs M.
4. Muamerp meHblIero Wkwsa mo gopmyne (7.33)

3 3
dy = 3)/T, = 3}/673-10° =258 mm.
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Dy, 1m

550 l

%%/-\ { w\m\rzx\r \zwa Exbm
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f/)*

w1 A

5 NI
W\ NN
MR\ AN NN

ze0 IF¥ Jo ZF 20 1§ 10,

N

P
"

=4 N -

’.
N

%

NN

I=2

%

Puc. 7.7, Hosmorpamma AR® onpegefeHKs 4MCAL KIHHEES NOAHKIKIOBOrD DEMHA

ceyenHem M

Mo Ta6:1. 7.14 npuunmaem Omwkadmuii d; = D =250 mm.

5. Cxopocte pemns
ndp; m250. 1300

= = =17 m/c.
= 60-1000 ~ 60 1000 /e
6. Jlmamerp BefOMOro LIKHBA
n 1300
d; =d, n—:=250 W=810 MM,

Mo Tan. 7.14 npuarMaem d, = 800 mm.
144

7. Hepenatounoe wxcIO

8. Onpemensem Heobxomdmoe yucio xnuHbeE (cM. puc. 71.7).
V3 Touku ocH abeurce v = 17 M/c nposensM BepTHKanb A0 Nepe-
cedenus C KpuBoil d; = 250 MM. M3 nosyueHHoH TOYKH NpoBedeM
ropa3oHTaNL A0 nepecedeHMf ¢ KpuBod mowHoecrd P =170 kBt
(royxa ormedeHa Mexny kpueeiMu 60 # 80 xBT). 3aTem M3 mony-
el oH TOYKH NPOBEJEM ONATE BEPTHRKAJb OO MEPECETEHUA C InHAEH
i =32, Janee nposeaeM TOpHIOHTAN: OO NEPECeueHHd ¢ MpsMoil
K,=08. W3 nocnemueli TO4KH NpOBEJEM BEPTHKANb, KOTOpas
nepeceder ock abouMce B Todke z = 17,8

9, IlpuMenM OXDHYATENLHO 4YETHOE HMMCIO KIMHBER z = 18,

10, TIpu i = 3,2 Mexoceroe paccrosnme a = 2,6d, =2,6-250 =
= 650 »mm.

11. Onuna pemus no dopmyne (7.7)

- 2
L=2a+0,5n{d; +4d,)+ @ —dy 4:‘) -

(800 — 250)2

= 2650 + 0,5 314(800 + 250) + -

= 3066 mMm.
Ipuuuvaem no tabn. 7.13 L= 3150 mm.
Yenosuoe o6o3navenne pemun; 3150 M 18 PTM 38-40528 74,

12, Mexocesoe pacCrOsHU€, BLIBEPEMHOE [0 NPHMHATON AnuHE
peMis,

-3t [ A

= 0,25 [(3150 ~ 1650) +.|/ 1500 — 8-275%] = 695 mn.

13. Vron ofOxXBaTa HA MaJIOM LIKHES

(dp—d))60° . 550-60°
TR = 1807 — e = 13230,

o = 180° —

14, Ycunne, feiicTByiolIee HAa Baj,

5= 2S0zsin% = 1200- 18 - sin 66°15' = 19800 H,

| roe 25, — om. ¢ 142,

15. MMupana urknsos {cM, TaBn, 7.14)
Bu=(—Dt+2=(18—-1)9,5+2:10=182 mm
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§ 7.4. IETHBIE MEPEJAYHA

B npusogax o6uiero Ha3HaYeHHs, pa3pabaThIBaeMLIX B KYPCOBBIX
TIPOSKTAX, HemHbI¢ MePeayd NMPUMEHSIOT B OCHOBHOM JUIA IIOHH-

MEHHA YyaCTOTHI BpALleHHs NpuBoHOro Bana. HanBonee pacnpoct-

paueHs! U 3TOH LETH NPHBOAHBIE PONHKOBEIE [EMH OJHOpPSAHEE
(ITP) n mpyxpsamisie (2 ITP), noka3aHHHIEC Ha pHC. 7.8 1 7.9; TexHuve-
CKHE JIaHHBIE HX MNpHBefensl 8 Tadu 7.15 u 7.16. Ilenm cre-
uMa/ibHRle - ycuwilenuste (IIPY), nmanaoasenssie (IXTTP ), ¢ naorny-
ThimMu 1acTHaaMH ([TPH), a Takke MHOrOpAOHLIE LEOH HOPMAllh-
HOTD HCIIOMMEHHSA B KYpCOBBIX INipoerTax ofblyHO HEe QHETYpU-
PYIOT; [O3TOMY HX TCXHEHYECKHE XAPAKTEPHUCTHKH, periaMeHTH-
popanusie 'OCT 13568 —75, saeck He NMPHUBOIATCH. '

Purc. 7.8, Uens ponnxopas onwopsinas;
F COSOAHNHHTCNLHOL 3BCHO, 2 - NEPEX0AHOE 3IBEHO

Puc. 7.9, Llens peawkopad RpyXpsamas

146

i | 25,4 15,88 7,95

3 31,75 19,05 9,55 | 19,05 30,2 46 | B85 3,8 262

. 38,1 254 11,12 | 22,23 | 36,2 58 127,0 55 | 394

B | 44,45 254 12,72 | 254 42 4 62 172 4 7.5 473

L1508 31,75 14,29 | 28,58 | 483 72 226,8 9.7 .| 646
l'[pugwe_-:aunx: l. Crangapr Me pachipocTpaMseres Ha Uemm U Oypo-

3 3. Houyckaerca camXenne ( nepexojHbIX 3sewbes Ha 20 %,

b1 127 | 7.75) 445 851

119,05 112,70 596]11,91| 18,2 54 |2550] 72,0 3,5 211
B 1254 |1588) 7,95(1588| 242 68 [29,29| 1134 50 359
g 31,75 |19,05| 9,55(19,05| 30,2 | 82 135,76| 177,0 1.3 524
&l 38,1 254 [11,12]2223] 362 | 104 {4544 2540 | 11,0 788
L 44,45 1254 [12,721254 | 42,4 | 110 |48,87| 344,8 | 14,4 946
k|-50,8  |31,75{14,29(28,58 | 48,3 | 130 |58,55( 4536 | 19,1 | 1292

|
-

7.15. Llenw npaBoanme poymkobute oavopsasste TP (cm. puc. 7.8)
(mo TOCT 13568 —75%)
Paamepr, MM

0, xH ony

' By d 4 ? b = |4

9,525 | S72| 3281 635| 85 | 17| 9,1} 045 | 281
12,7 7795 | 445 | 851 18 | 21 | 182|075 | 396
15875 | 965 | 508 | 10,06 | 148 | 24 | 227 10 54,8
1905 | 12,7 | 59 | 11,91 | 182 | 33 | 38| 19 | 10538
1588 | 242 | 39 | 600 | 26 | 1797

BEIX YCTAHOBOK.

2. NapameTp Ayy, MM2, 03HAYACT MPOCEKUMIO OHOPHOA IOBEPXHOCTH MAPKRUPA. -
Ans venei TP A5, = 0,282, 33 smcxmoscuneM uene ¢ warom- 15875, ana xoto- |
poit Aoy =0,22¢2, v ueneit ¢ marom 9,525 u 12,7, anz goTopux Ay, = 03172
Olar nenH ¢ uisMepsioT noa Harpy3xoid, pzerod 0,010, rne @ — paspywaro-
WAk HATPY3K3, ¢ — MActca ONROTO METpa LelH.

poauxosbie mByxpanmde ZIIP (cm. - puc. 7.9)

- 7.16. Llem NpUBOHLIE
y {no TOCT 13568 —75%)

3 Pazmeps1, MM

1 By | @ d-| & b A4 | o H | g — ;:0!1;

11,8 35
16,16 14,8 | 4l

13,92 31,8

J15875} 9,65| 5,08 16,591 454 1,5 140

ll
NMpameuapne ObozHaueHHA Takuae XKe, kax ¥ B 1abn. 7.15; aononeu-
i, | TennHEE paiMep A - pacCTOAHHE MEXAY ILTOCKOCTAMM, NpOXOARLUIMMH HEpe3
| ‘CEPeIHHEL pPOAHKOE OEPBOTO H STOpOro pAZOE IEIH.

)

: TIpH nNpoexTHPOBAHMH LEMHLIX nepenad cnenyer usberats 605b-
 Hsx yToB (>45°) Mexay AuHHEH, cCOeOMHAIOIER HEHTPH 3BE3J0-

F HeK, ¥ ropmIOoHTANLHOE nubueil, Bemyuryro Berm:n pacionararoT,
i ¥ax mpaBHiIO, CBepXy. B mepenavax ¢ GONBIIMMHM yriamH MOLLema
i CeqyeT npelyCMaTpHBATE HATAXHBIC YCTPOHCTBA.
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Pue. 7.10. Cxema uyensoit nepeaaun

Cxema npocrodl OemHOR nepefa4H ¢ OBYMs 3BE3I0MKaMM 1pef-
craeseya wa puc. 7.10. I'iaseblilt napamMeTrp Lend — €€ war f;
OCTANILHBIE TEOMETPHYeCcKHE MApaMerphl MnepefavH BLIPAXaioT B
3ABHCHMOCTH OT Iuara;

peKOMeHyeMoe ONTHMANLHOE MEXOCEBOe PAacCTOAHHE

a=(310+50)1;
HaAHOONBIUEE dp,, < 80t;
HAHUMEHBLIEE dp, = 0,6 (D, + D,a) + (30-+-50) mm;
JEHTELHI AHaAMETD 3BE3ROYKH
t
d, =

. 180°°
sin

(7.34)

roe z — udcio 3y6nes 3Be3nouxy; D,y u D,; — HapykHble AMAMETPSI
IBeifioyek, onpenensemeie mo I'OCT 592~381:

D, =t(K, +07) —031d,, (7.35)

roe K, =cig g; d, — OHaMeTp. posIHKa (CM. taba, 7.15).

Yucno 3y6beB MaToil 3Be3J0MKH — PEKOMEUyeMOe (ONTHMAN b-

z
HOE) 2z, = 31 — 2u, roe u = 2. nepefaTounoe uucao. lIpu cko-
Zy
poOCTH nen go 1 M/c OMyCTHMOE MHBMMAJTBHOE 3naucnde z; = 11.

Yueno 3y6beB Gouibiuell 3B€310YKH Z; = 244, HO He bonbwe 120 Bo
u3bexanne CoCKakupauns nemy, Yucio 3BCHBED LISNH
2

L =2a +05z; + %, (7.36)

23 — 2y

a -
Toe a,=—; zz=2; +23; A=
t 2n
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7.17. JonyckaeMmule 3BaueHns  wactorw  spamtenas  [m], o6/,
MANOR 3BEVIOMKH [UIA APHBOABLIX PO/MKOBLIX Ueneli HOpManLHol cepin
- TP » 2P (nipu z, > 15)

: ‘ f, MM [7), o6/mun 1, MM gl ob/mun
¥
| 12,7 1250 31,75 630
15,875 10600 38.1 500
19,05 960 44.45 460
25,4 800 50,8 00

Npumevwanue JHna nepenas, 3amAmCHHKIX OT TeiNH, NPU CROKORHOH
pafoTe u HaZeMHOM CMAIRBAAHYW JMonyckaeTc yeeawuwenwe [my] na 307

¢+ Tlonyyennoe 3nayenne L, OKpYrjfloT [0 HENOr0 YMCNa, Xeila-
: TELHO YETHOTQ, NOGHE YEro YTOUHAIOT MEXKOCEBOE DPACCTOSHHE

f a =025t [L, ~ 0,5z; + |/(L — 0,52)% — 8A%]. (1.37)

Ans cROOOHOrO NPOBHCAHUS LEMH NPeAYCMATPHBAIOT BOIMOX~
HOCTh ymenbiienua a Ha 02—-04%.
Cpennas cKOpoOCTh Lemy, m/c

_ thnl

©60-10%"

- rAe I — B MM, n; — 8 06/MuR,

g - /LA oTkpuiTeIx mepenad v < 7 m/c. Jlonyckaemas 4acToTa Bpa-
JHICHNS MeHbuieH 38e304kH By, 00/MHH, NpHuBedeua B Tadn. 7.17.

; Pacuer nenmoii mepela™¥ NPHEOIHBIMH POJHKOBBIMH IeNAMM,

Cnapueifi mapameTp nepeliaun — NIal [EMH, MM, OMPEACHAIT K3

3

t =28

r

Tl K:»
Zy [p] m ’
l" £ae Ty, — ppamaroimit MomenT Ha Bany Meubel 3peafouky, H - mm;
B 2 — uncnio 3yOLes Toil ke 3Be3A0%KH; [p] — OomycxaeMoe fanmenue,
BPHXO/ALEEC HA SJMHHLY NPOSKIHH OMOPHOR MOBEPXHOCTH 1Lap-
§ mupa, MIla (yucnenno pasuoe H/mm?), smavemus [p] nawwm B
g w26 7.13; m — uncno pamos ueny; K, — KodpHIHEHT, yIMTEIBAIO-
E aquil  ycioBMA MOHTaXa M OKCIUIYaTalMM [ENHOM HepeJadH; OH
§ Pasen mpomBenenuio mecTH KosdhHIHEHTOB

K, = knkakukpkcmkm

P rae k, — numaMuveckuii xod)PUIMENT: NpM CloKoAHOMH Harpyake
= h = |, npH ydapHoil Harpyske ero NpHHUMAIOT B 3aBHCHMOCTH OT
8 HHTeucHBHOCTM yJAapoB oT 1,25 mo 2,5; k, y4MTHIBAaeT BliusHHe
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7.18. JlonyckaeMoe NaBienue B maphupax uemw |p), Mlla

{upn z; = 17)
Mlar uemm, MM

"y, ‘
OGjIMM 1277 15,875 19,05 254 31,75 38,1 44,45 50,8
50| 46 43 39 36 34 31 29 27
160 37 34 r 29 27 25 23 22
200 29 27 25 23 22 19 18 17
300 26 24 22 20 19 17 16 15
560 22 20 18 17 16 14 13 12
7501 19 17 16 15 14 13 - -
1000 17 16 14 13 13 - - -
1250 16 15 13 12 - — - -

- Npumetanua: L Eom z, # 17, T0 Taﬁmmﬁue 3navenud [p] ymuoxarot
ga k,=1+081 (z1 —17).

2, [ns OByxpaansiX teneil anagenadt [p] ymenomaror ma L5%.

MEXOCEBOro paccrosHys: mpH a = (30+50)t npuuumaior k, = 1;
npy yBenuueHHH a cHuxatoT k, ma 0,1 na xaxneie 20f ceepx
a = 50t; npu a < 25t npUuHMAlOT k, = 1,25; k, — yyuTHIBaCT. B/INS-
HMe HAKNOHA nelH: NMpH Haxnome mo 60° k, =1; opH Haxione
cepimie 60° k, = 1,25, Ho npH asTOMATHYECKOM pErYJIMPOBAHHH
MATAXERHs e NpuHEMaIoT k, = 1 npu mobom maxnone; k, npu-
HMM2I0T B 3aBHCHMOCTH OT CHOCO0A peryTHpOBAHWA HATHKEHHS
IeNnH: OPH aBTOMATHYECKOM PEryiHpoBanuH k, = 1, NpH nepHomH-
ueckom kp =-1,25; k;, MpHAMMAIOT B 3aBYCHMOCTH OT Crocoba cMa-
3LIBAHKAA LEMNH : [IPH KapTepHol cMmalke kg, = 0,8; mpu HenpepsiBHOM
cMaske k., = 1; npn nepuoanyeckoii k,, = 1,3 +1,5; k, yyHThIBaET
nepHofHYHOCTs paboTul nepemaud: k, =1 npua pabore B oAHy
cMeHy, IpH AByxcMeHHol ky = 125; npu Tpexcmenuolt k, = 1,5.

Tak kak sefimyuua [p], sxoasuwas B Gopmyny (7.38), 3asucut or
onpeeIseMOro raBHOrO MapaMerpa — Lara ey (oM, Tabu, 7.18),
TO 3aJauy pelaloT METOJ0M MOMIENOBATEIBHBIX TIPHOIMKenHil:
NpeABAPHTENbHO NPHHMMAIOT OPHEHTHPOBOYHOE 3Hadenue [p] B
COOTBETCTBMM C NpeAmoiaraeMblM 3HAYCHHMEM [, 3aTEM ONpele-
NAKOT §, OKPYIIIAIOT €ro A0 CTaHnapTHOTO 3Havenus (Gnuxkalinero
fonpurero) ¥ yroyHflOT 3HAYCHHE pACYETHOrO P, ONMpEJENAEMOro
H3 BBIpAXEHHA F.K

P'-_ Aon ’

riae F, — oxpyxkunad cmna; K, —xodpGHUHMeHT, yKasaHHGIH BBILE,
A, — IpoexTAA OMOpHON MOBEpXHOCTH LIapHEpa (cm. TaGr. 7.15
r 7.16).
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(1.39)

BrruncrenHoe 3navente p He JOMKHO NPEBLILATE NONMYCKAEMOLO
; [p] Ecnu 3TO ycroBue He BRINOMHEHO, TO CAEAYEr NPOCYHTATD
y ~ BAPHAHTEI — C LEMLIO Goupluiero miara WIH ¢ ABYXPARHON HEmbIo,
§ FEcnu pacueTnoe 3HaveHME p OKaxercsa 3HayHTelbHO MeHbwe [pl,
. TO CACAYET NPOCUHTATH BAPHAHTAl ¢ LEM#MH MEHBINEro wara.
& Taxue pacueTnl nenecoofpa3yo BLIMOAHATE C Nomolwnie IBM.
. ‘BLIMMCIMB mapaMerpsl mepegaun - no Qgopmynam {7.34) — (7.37),
; [POBCPAIOT BLIOPAHHYIO LEMb HA NMPOYHOCTH, OMpenenss Kodpdu-
¥ MEHT 3amaca NpOYHOCTH

o

Fky,+F, +Fp’

k' Tae O — paspywarouras warpyska, H (s Taén. 7.15 u 7.16 ona npu-
senena B kH, nodroMy cienyer yMHOXHTEL TabiduHoe  3HAYCHHE
§ Ha 10%); F, — okpyxuas cuﬂa k, — nuvamunyeckHid koaddumenr,
E 'ykasauusii pbiue; F, = go? — uem'poﬁemnancuﬂa Fp =981k qa —
; cuna ot nponucanus. nenn, H [k, — xoapdumenr, YHMTEIBaTON M
i Pacrno/iOXEHHE LICNH: -[PH . TOPUIOHTANLHO PacHONOXEHHOR LEeny
. ky =06, npr naxiomnoit (mo; 45°) k,=1,5; mpu BEPTHKANLHOI
b ky = 1] PacyeTubii xoad:é]muﬂem' 3anaca npo-mocn! $ AoNxeH
", YOOBJETBOPATE YCNOBKIO § 2 [s] rae [s] — Hopma'mnnhm ko3g-
q:umuem mo Taba. 7.19.

5= (7.40)

7.19, Hopma’mnme moaebdmuaeum Jgmaca npoqnoc'm [s]
BPHBOAKBIX pOtMkoBHIX uenell sopmancholi cepax 1P u mp

‘Olar oenm, My

Jo6/mu 127 | 15875 | 1905 254 | 3175 38 4445 50,8
50 7. 72| 121 13 74 1 15 7,6 7.6
100 73 7.4 75 76|78 | .80 | 8,1 2.3
300 79 82 8,4 8,9 9.4 98 10,3 10,8

00| 85 89 9.4 10,2 110 | 118 125 |1 -
Bl 750 93 10,0 10,7 12,0 13,0 14,0 - -
R11000 | 100 10,8 11,7 13,3 15,0 - - -
11250 | 10,6 1,6 | 12,7 14,5 - — - -

. NMpumep. PaccuuTaTh mepefavy NpMBOAHON PONMKOBOH LEMLIO
M. puc. 1.1).

VicxofiHEIe [JapnHeE: LENHASA Nepefada DACTONONEHA MEXIY
I PennyKkTOpoM M cKpeCkoBniM KousefiepoM. [lepeiasaeman MOLIHOCTE
P =10 xBr. Yacroru Bpalueuns: Bedyuledl 3BE3JOMKH Ny =
& 360 06 /MuH, BefoMoil n, = 115 06/MuH, Yron MEXIY JTHHHAMH
PoB H ropHiloHTANBHOH 45°; cMasbBaude TepHOIHYECKOE,
I pabora » ommy cmeny.
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Topanox pacyera; 1. BeGnpagM nens IpRrEOJEYIO POIAKOBYIO
onuopaauyio [P (mo I'OCT 13568 —75) u onpeaenseM: war ee me
dopmyne (7.38); npeasapHTENLHO BEIMHCHAEM BENWYHHEI, BXO/Id-
upe B 3Ty Qopmyny: :

a) Bpaualoluii MOMEHT Ha Banty Benymeu 3BE3/I04YKH

P 0P 30-10-10°

= — == = = . 3H- M
To= o™ T = a4 360 060107 Hoas

6) xoaddunueHT

K, = koo K pkendkns

B COOTBETCTBHA C HCXORHHIMH [aHMBIMA [PHHEMAEM! k,=125
(mepenaya x CKpeGKOBOMY KOMBEepy XapaxTepu3yeTca yMeEpeH-
HBIMM YaapaMH);
ko =1 [Tax xak cieayer OPHHATE 4 = {30 50)t];
k“ =1 {(TaKk KaK yroll HaKIOHa neny 45°);
"k, = 1,25 (pery/lupoBanHe HATAXEHHA LenM & pUO THIECKOE);
koe = 1,5 (cMassiBanile HeMH MNEpHOAHICCKOE);
k,=1 (paﬁora B OOHY CMEHY).
Cnenosatensho, K, =125-125-1,5=2733;
B) yncna 3y0nes 3Be3nOuCK:

“sefyneil
’ 360 .
-31-2u_31—2m— 25
' 36
(3Mech HMEpeRATOMHOE YHLIO U = mo_ 200 3 15)
. . ng . 115 -

- BeaoMol
’ Zg"Z]u_Zs 315~79

r) cpemice sgavemie [p] OpUHEMAEM OPHCHTHDOBOYHO 11O
ta6i. 7.18: [p] =20 MIla; uucro panos uenu m = 1;
) no-dopmyne (7.38) HaxoauM IIAr HENH
A :

3
o TK, _ ]_/.266-103-2,33 ~ 30 MM
=28 z [p]m =28 25.20.1 '

Mo Tabn, 7.15 npuunmaem Osnuxkaililnee Conblnee 3HaYcHue
t = 31,75 MM; mpoexkuns ONOPHO MOBEPXHOCTH mMIAPHUpA Ag, =
= 262 mm?; paspymaromas uarpyxa = 88,5 xH; g = 3,8 kr/m.

2. IlposepdeM pelrb 0O IBYM MOKA3ZATEIAM:

a) 10 yacToTe BpalleHud — mo Tabn. 7.17 gonyckaemas ajia HelH
¢ mraroM ¢ = 31,75 yacToTa spautenns [n, ] = 630 o6/Mun, yciosue
ny < [n;] sumonneno;
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) mo nasnenumio B wapuupax — 10 1abs. 7.18; ans-JaHHON pemM
npu 360 of/mun 3Havenme [p] = 18,1 MIIa, a c yyeTom mpuMe-

sanud k Tabn 7.18 [p] =181 [1+ 00125 - 17] = 19,6 MIla;
pacyeTHoe aasuenue mo dopmyne (7.39)

_FK, 2100233

- 18,7 MIla;

Agn 262
103
3meck Fi = — = ——104 712 =2100 H,

_zim _ 25-31,75360
T 60-10° T 60.10°

= 4,76 m/c.

Voiosse p < [p] Brmonneno,

3. Onpenensem 4uC/IO 3BEHBEB nenH no- Gopmyne (7. 36}, npen-
BADHTE/IBHO HAXOAMM CYMM&]JHOC YHCIO 3YObLEB

Zr=z 423525+ 79 = 104;

NoNnpaska
_Zp-z  W-=-25 . a4
A= ~ 2 ia=dnas=os
Ilo ¢opmyne (1.36} - ) _
‘Az 862
L,=2a,+0,52,;+7 2:404+0,5-104 + —— 0 =133,8.
R - ! 1

Qxpyrisem ao tier'noro qucna 'L, = 134.
4, YToundem MexoceBoe paccTosHue no Qopxyne (7.37)

a = 025t [i, — 0,52 + V(L — 0,525 — 8A%] =

=0,25-31,75[134 — 05104 + /(134 — 0,5- 104)® — 8. 8,6*] =
=1273 mm. '

~ JAna cpobomHOr 0 NpOBUCAHMA LEIH NIPEYCMATPHBAECM BC3MOX-
HOCTh YMEHBLUCHHMA - MEXOCEBOFO paccTosnud ma 04%, T.e. Ha

8 1273.0004~ 5 vow,

5. OnpenensieM QHaMeTphl AeIHTENBUBIX - oxpymnoc’reu IBe31o-
qex no dopmyne (7.34):

Benyiei
¢ 31,75 .
d, = — 180° = - 50 = 2522 mMm;
21 25
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BCAOMOH 3 1, 75

n2 = 180

sin ——
9

6. OnpesensieM qHAMETPEl HAPYXHBIX OKPYXKHOCTeH 3BE3m0YCK
no dopmyne (7.35):

= 300,1 mMm.

BeAyilIieH .
D,, = t(ctg 1—289 + 0,70) —031d, =
1
180 g ‘ .
= 31,75 ctg 5 + 0, 70 -031. 19,05 = 2663 MM;

3neck d, — nuamerrp ponmca uenu; o Tabn 7.15 d; = 19,05 mm;
BEOMOH . _

D,; = 31,75 (ctg ﬂ+ 070) 031- 15,05 = 8142 mm.

7. Onpc,aemleM CHJIBI, HDeHCTBYIOUIHE Ha LEMb:

okpyxnas F, = 2100 H (Bb1uHCieHA BRLE, oM. M. 2, 0);

ueutpoGexuai F, = gv® = 3,8-4,76> = 86 H;

OT ripoBMcaHHs lenu F;= 981k,~qa = 981 1,5-38.127=
=71 H; pacyeTHas Harpyska Ha Bamsl

F,=F,+2F,=210042.-7T1'= 2242 H

- 8. HponcpaeM xoaq:oqmuﬂeu'r 3amaca npmnmcrn s no QopmyJie
(7.40) _
0 _ 88,5-10°

= = 32,
kFo+ F, + Fy 1,25.2100 + 86 + 71

§=

"Hopmarueustii ko3dduiHeHT 3anaca npoyRocTH no Tabn, 7.19
[s] = 10,1; ycnoBue s > [s] Buinoanero.

Iem. npupoanan 3y6uaTan noxazasa Ha pHc. 7.11, ee mapaMerpl
npuBeaeHsi B Tabn. 7.20.

HduaMerpsl OKpyXHOCTell 3BE30YeK:

BENMBTEeNLHOR
d. = ;
b . 1800 1
sin
HAPYXHOH
D t
e t 1800
g z
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< Pand
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pan Bl \1/1 e 1
LA 7

" Pue. 7.1 Lenn aySuatasg ¢ wmapampamy

7.20. Lenn 3yGuaTteie ¢ 0AHOCTOPONREM. SALEN/ICHIEM

¢

Obo3nadeHuda mo pac. 7.11.
PasMeprr, MM

KA4EAHE

(m I'OCT 13552—81).

Obupe mapaMeTpsl Lem: .3 by by Q, xH | g, xrjm

1= 127 22,5 28,5 s 26 1,31
h=13,4; 28,5 34,5 37,5 31 1,60
h=170; 34,5 40,5 43,5 35 2,00
5= 15 40,5 46,5 495 42 2,31
w=476 46,5 52,5 55,5 49 2,70
52,5 58,5 61,5 56. 3,00

t=15,875; 30,0 38,0 41,0 41 221
k=16,7 38,0 46,0 49,0 50 2,71
by =87 46,0 54,0 57,0 58 3,30
s=120; 54,0 62,0 63,0 69 3,90
w= 3595 62,0 70,0 73,0 80 4,41
70,0 78,0 81,0 91 5,00

t=19,05; 45,0 54,0 56,0 74 3,90
h=20,1; 57,0 66,0 68,0 89 4,90
k= 10,5; 69,0 78,0 £0,0 105 - 5,91
§=130; w=17,14 81,0 90,0 92,0 124 7,00
93,0 | 1020 104 0 143 8,00
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fTpodoaxcenve maba. 7.20

5=30, w=1191 1,0 | 121,0 | 1240 246 18,30
: 129,0 | 1390 | 1420 286 | 21,00

O6mmue mapameTpel LUEMH b b, b, Q, xH | g, &rjm
t=254; 57,0 66,0 68,0 101 8,40
h=261;. 75,0 84,0 86,0 132 10,80
hy, = 13,35; 93,0 102,0 | 104,0 164 13,20
5s=3,0; =952 111,0 | 1200 | 1220 196 15,40 |
1= 131,15 75,0 85,0 88,0 166 14,35
h=1334; h =167, 93,0 103,0 | 106,0 206 16,55

flpumevanne — paspywmaiowan Harpyska, EH; ¢ — macca onuoro mer-
pa UEHH, KI/M.

[Tpumep ycaoBHoTo obo3MaugHun ayGuartoll wemm Tums | (¢ ommocropon-
HHM zauenneHueM) ¢ waroM = [5875, @ =69 gH, b= 54 mm:

Hens H3-1-13, 873-69-54 FOCT 135532-81

Unena 3ybnep 3Beagouex: z; = 37 —2u (Ho re mempme 17),

n F
73 =zu (HOo me Gonbme 140); spech u = b }i TTapameTpsl
fa 1
[IeNHol mepenayy — MExKOoceBoe paccTosHue 4, NTHHY uen# L— on-
pezensroT mo Gopmynam (7.36) u (7.37). Cunwl, pelicrByromHe B
nepenaye, ONPEneNAOT TAK XS, KAK M B CIIyyae mnepedatd DOJHKO-
BoIMH uensmi [cm. popmysty (7.40) B noschenus K He#t)-
- I'napuwtit napamerp 3y6uaTodl nenH — ee IHPHHY B MM, Onpe-
AensioT No Gopmyne
PK
10 =
[P10]

3mecy P — nmepenamaemas MOmHOCTh, XBT; kosdduument K, umeer
TO %e 3HAYCHHE, YTC M B NEPENaye PONHKOBON nensio [cM. dop-
myny (7.38) u noscuenmns k Heif]; [Ppo] — Mommocrs, xBT, mO-
nyckaemas Ui mepefadn 3y0uaTol nemsio mHpHHOA 10 MM (CMm.
tabn. 7.21). Tax kax 3madvenus P,, npusencHsl B TabaHue B
38BHCHMOCTH OT IUara t B CKOPOCTH U, a B Ha4yaneé pac4era STH
BEJIHMHHB! HEH3BECTHBI, TC NPHXOAHTCA BHIMOJHATL PacyeT METO-
LOM NOCHenoBaTeNs HEIX IPUOAHKEHHH: NPREEMAS NpeABAPHTEILHO
OpPHEHTRPOBOYHOE 3HAYEHHE Imrara !, HaXOOAT CKOPOCTh LenH
v = 6_(2;%’%? MfC; MO 3THM BeJIHYHHAM onpesemoT H3 tabm 7.21
snagenne [P;,] o BerHCIsuOT No dopmyne (7.41) mwupHHy nenu b.
[onyveHnblii pe3ynastaT OKpyrisuoT o Onmxaitmero Gomsiiero
3Haqennd no 1ada, 7.20. OnTeManbHble PE3YMLTATHI MOTYT GBITh
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b2 (7.41)

7.21. 3uaverns |Piol, wBT, 2an mpueogsbix 3yGuaTeix uenei
Tima ] (DAAOCTOPOHREro lalennenun) ycaoBwol wkpunoil 10 mm

Cropoctbs ueml &, M/C

1, MM

1 2 3 4 [ 8 10
12,7 04 0.8 1,0 1,3 1,6 2,0 2,35
15,875 0,6 1,0 1,3 1,6 2,1 2,5 3,0
19,05 08 1.2 1,6 1,9 2,5 3,0 3,5
254 1,0 1,6 2,1 26 14 4,0 4,6
31,75 1,2 2,0 2,6 3.2 42 5.1 59

MOJIy4eHbl Ha OCHOBE NPOCYETA psja BApHAHTOB Ha DOBM ¢ pas-
JIMYHBIMH COYETAHHSMH BEIHYHH f, Z;, b; IPH 3TOM HCXOAMbIE HaH-

Hule (P, ny, np, yCRHOBHS MOHTaXA H JKCIYATALHH) HE ROJIXKHEL,
KaKk IIPaBHJIO, H3MEHAThCH.

7.22, Hopmatwpabiil kosddiimenT 3anaca mpounocty [s]
WPHBOAHLIX 3YG9aTHIX Nenedl T™Hna 1 (¢ 0AHOCTODOHHAM 3aleNTeHIMeM)

. YactoTa BpameHua MeHblIEH 3BEIROYKN M|, 00/MHH
L MN

! 50 100 | 200 300 § 400 500 600 | 800 { 1000
12,7 20 21 22 23 24 25 26 28 30
15,875 20 21 22 24 25 26 27 30 32
19,05 21 22 23 24 26 28 29 32 s
254 21 22 24 26 28 30 32 36 40
31,75 21 22 25 26 30 32 35 40 -

PacueT 3akaHYHBAETCA ONpENEICHHEM TEOMCTPHYECKMX [apa-
METPOB TMNEPEAadH, Harpyiok, ACHCTBYIOmIHX B Hell, nposepkoil
ko3hdHUMENTa NPOYHOCTH LENH — aHAJIOrHYHO TOMY, KaK 3TO H3-
NOXKEHO BSHIIE B DPACYETE MEPEHAayd OPHBOSHBIMH DOJUKOBRIMH
LEMNSMHM, C TeM, OFHAKO, OTJHMHEM, YTO PAacHeTHBIA Ko3ddHImMeHT
NPOYHOCTH [ONXEH GbITh He MeHbIIe HOpMaTHeHOro [s5], yxasau-
noro B tabn. 7.22.
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rinasa VIII
BAJIBI -

§ 8.1. HATPY3IKH BAJIOB

B npoliecce 3KCIUIYaTaudy Banbl [Epesay HCMEITHIBAIOT Aedop-
MalHM OT [EeHCTBHA BHENIHHX CHI, MACC CaMHX BRNOB M HacaxkeH-
HBIX Ha RUX deraneii, OOHAKO B THIOBEIX NepeAayax, pa3padbarsisae-
MBIX B KypPCOBHIX MPOEKTAX, MACCHL BaJIOB M JeTasiei, HacaXeH-
HLIX HA HHX, CPABHMTEILHC HCBEIHKH, MO3TOMY HX BIHIHHEM
06bryrO  mpenreGperajor, OrpaHUYHBANCH AHANHIOM. H y‘-[CTOM
BHEIINMX CWI, BOZHMKAKMHKX B mponecce paboTel

B yusundpuueckoii npamozyboii nepedave CWIy B 3alCTUICHHH
OnMOi mapel 3yGLER PACKIAALIBAIOT HAa SBE B3aHMHO MEPNeHAHKY-
nsipuele ¢octaBagiomme (pec. 8.1, a):

¢} CHIT
KDYXHYEO CHITY b 6.1)

H pajuaibiylo
F,=Ftga ®.2)

3nect F, u F, — » H; P — nepepapaeMasn MOmwHoCTs, BT; v — okpyx-
Hasl CKOPOCTh, MJC] o — YToJI 3aueIUIeHHs.

B yusundpuueckoii xocozybofi nepeddue CHIY B 3aLEMUICHHH
PACKNAALIBAIOT HA TpH cocTaBastoume (pHe. 8.1, 6):

oxpyxHyo F,, onpenensemyio mo dopmyne (8.1);

pPAmHAIEHYHO
ga
= 8.3
Fr=F cos B’ (8.9
OCEBYHO
Fa='Flth' (84)

3nech o« — yros 3alelUIeHHs B HOPManbHOM CEYeHHH; [ — yron
HakntoHa 3yOnes.

B yutundpuueckoli wieaponnoli nepedave (pHC. B.1, o) oceBhie
CHAnl, AcHCTEYIOIME HA XaXAYH MOJOBUHY IIEBPOHA, YPanHOBE-
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slha
P
-~ 0O N
-c.j Q F‘,’ F}'r,/L
S 3ol P (InS
) ~
3 TN
>
Faz vlily
Pre. 8.1. Citd B 3azenncaun @ianapn- 1
qeckHX 3YGUaTHIX Kodec: k|
a — npaMoay6eix; 6 — xoco3ydux; g —
WIEBPOHHBIX

Pre. B2, Craum » 3anennenmn
ROHHYeCKHX npAmMolyfnIx Koaec

IWMBAKTCA. Pamuansuylo m OCERYI0 CHNBL ONMPEneNAIOT TAK %,
Kak H 111 xocodyOoH mepenaum.
B kxonuueckoii npamoszyfoii nepedave (puc, 8.2) oxpyxiuas cmna
P
Fio=—f (8.5
Up
TA¢ vy — OKpyXnas CKOpOCTh Ha CpeAHemM FHaMmerpe 3yGwartoro
koneca, M/c; P — nepenaBaeMas MOUIHOCTs, BT;
panHanbHad cHna Ha wecrepHe F,, m oceBas Ha ¥onece F,,
PABHEI, HO HANPABJIEHLI B NPOTHBOMOMIOXHLIE CTOPOHEI:

F,, =F, =F tgasind;; {8.6)

AHRNMCTHYHO OCEBag CHJA HA wuecrepHe F,, PaBHa pajHaNbHOH
cajie Ha xonece F,,:

Fo=F,; = F tgasind,; (8.7

3heCck 8; H 8; — IRl OpH BepmHHAX HAYANBHBIX KOHYCOB; OHH
CBA3AHBI C NEPESATOYHEIM MHCIOM U 3aBHCHMOCTRIO

tg b, =ctgd, = u (8.8)

B nepedavax xonuveckumu Koaecamu ¢ XOCHIMU UAK KPUBOAUHETI-
HutMu 3y6basmu OKPYxHYIO cuay F, onpesenstor no ¢opmyne (8.5):
pannanbHad cHna Ha mecrepne F,, pasHa oceBoll ¢une Ha XoJjece
Fal:
sin 8,

sp

acebas cmna Ha wectepue F,, paBHa pamaanbﬂoﬁ CHJIE Ma Xofece
Fppt
2-

Fr1=F02=F

(utga ¥ sin B); (8.9)
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8.1. Bufiop 3HAKOR Tiepen STOPBIM CAArAEMBIM B qlopn&ynax (8.9) u (8.10)

Juak nepca BTOPHM
Hanpaenenne BpatticRda Hanpasenme craraembM T hopmyne
tecTepHy (eCAH CMOTPETh ARG H
£a CTOPOHM OCHOBZHHR XOHYCA 3Y63
¥ ero sepllliHe) (8.9} (8.10)
Tlo wacoBoif cTpeaxe Iipasoe + -
Jleroe - +
IMpotus wacoBoi cTPEaKK IMpazoe - +
Jlesoe + -
5in 6, .
Fau=F,,=F tga + sin f). (8.10)
at rd 1 cos B ( g B

3neck § — yroa HakdoHa JHHHE 3y0a B cepenMHe LMpUEBI 3y0-
YATOrO BEHLA; 3HAK MEPES BTOPLIM ClIaracMbIM B cxobkax Bsibu-
pater no Ttaba. 8.1 3

Ecnu F,; NOAYYMTCH CO 3RAKOM MMHYC, TC BEKTOD 3TDH CHILI
clleAyeT HANPaBHTh K BepLIHHE kKOHyca. TIpH NOJOXHTENbHOM 3HA-
yenpH cuasl F,; €¢ BEXTOP HALO HANpaBUTh OT TOYKH KOHTAKTa
3yGner x neHTpy wecTepHH. Bexrop F,; no/mxeH GEITE HAaMpaB/cH
NpOTHBONONOKHO BEKTOpPY Fgy, a BEKTOp F,3 — NPOTHBOMOIOXKHO
Bpextopy F,.

B uepndunoii mepenaue (pHC. 8.3) OKpykHad CHNA Ha HEpPBAKE
F,; u ocepasd Ha xonece F,, paBHBI, HO NPOTHBONONOXKHO HANpPAB-
JIEHBL:

2T
Fy=Fn="- (8.11)
d,
Taxoe xe COOTHOIICHWE OKPYXHOH CHIB HAa KONECe W OCEBOi
CHIBI HA YEPBAKE 7
2T,
Fo=Fy = < (8.12)
2

PamuanbHpie CHIIBI
Frl = Fr2 =Ft2 tgﬂ.. (8'13)

w5 %
p AL
4% >

3aeck Ty B T; — BpallaloiiHe Mo-
MEHTH Ha BaNax COOTBETCTBEHHO

Pue. 8.3, Cuanl p Jauentexun HepRauiol napol .
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9epBsEa K xoieca, H-mMm; dy n d, — nenAreTbHble THAMETPRI wep-
BAEA M KoJeca, MM,

B pemennoii nepedaue Harpyaxa ma Bansl F, paBHa reoMerpu-
4ecKOH cymme HaTsukeHRH F, m F, merseil pemmus; npe yrne ob-
XBaTa MEHBINEro mMxMBa o € 150° npuuEMator

oy ]
—2_=
afeck Fg = Gyd, TO€ Oy — HANPsKEHHE OT MpE/BAPHUTEILHOIO
HATAXKEHHA peMHeH; A — IUIomafk TNONEpPeYHOro CeyeHHA pEeMHA
(r cmywae XIMHOPEMEHHOH mnepesavyM — IWIomalb MNONEpeYHOro
CeYeHMA BCEX peMHEH DAacCUATHIBAEMOH MepeaauH).

B yennoii nepedaue HArpys3xa Ha Bajbl 3Be30YCK, HANPABIEHHAA
00 JHHUE NEHTPOB 3IBEIJOYEK,

F,=F, +2-981kqa, (3.15)

rae F, — OKpyXHas CHJIA Ha 3BE3HOUKE; k, — KOIGGHUMEHT, yUHTEI-
BAIOLUHI BAMAHKE NPOBUCAHUA UENH; § — MACCA OJHOTO METPA 1ENH,
kT/M; 3Havenna k, u g npupenensr B ra. VII; a — Mexocepoe pac-
CTOgHHE, M.

Ipu pacyeTe BanoOB peAyKTOpoB ODINEro HA3BHAMEHHA CIcayeT
YYHTBIBATE BO3MOXHbIE KOHCONbLHBIS HATPY3KH F,, IPHAOXKEHHBIE B
cepeAuHe nocane4aoil gacrw pana. [lo FOCT 16162—78 pas
OnicTpoxomHOTO Bana ofHOCTymemyaTorg 3ybuatoro peayktopa
rpd Bpawaromemcs Momente Ty € 25 H- M xoHcOoAnHAs HArpyska,
H, Fis = 50)/Ty; opu T;>25 no Ty <250 H-m F = 80Y/T;.
Taxoe #xe 3Hauenue F g OpHHEMAIOT H Uis ObICTPOXORHOTO Bata
HEPESYHOIO peAykTopa. Jina Tuxoxopuoro sana npu T, > 250 H-m
KOHCONLHAA Harpysxa F,, = 125 ]/'1}.

F, = 2F, sin (8.14)

§ 3.2. PACHET BAJIOB

HpOElﬂ'HpOBﬂHHC Bana HAaYHHAarT C OonNpcaclneHus IHamEeTpa
BRIXOJHOrC KOHIIA €ro H3i pacudeTad Ha YUCTOC KPYYEeHHE N0 noMiu-

KCHROMY AONMYCKAEMOMY HANpPAXKCHRID be3 y4eTa BIANAHHA Haruba
3

i |/ 2T (8.16)

[z ]
tae T— kpyrsuuit momert, H - mum; [1,} — nonyckaemoe ranpsxe-
HAe Ha Kpy4erue; naad paioB H3 craneit 40, 45, Cr6 npaHuMawoT
nounkennoe 3Havenue [r,] = 15+20 MITa (H/vm?). Noayvennsiit
pesynsTat oxpyrnawoT no Gamxafiero GoNbizero JHAYEHHN T
€rangaptaoro paga: 10; 10,5; 11; 11.5; 12; 13; 14; 15; 16; 17; 18;
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19; 20; 21; 22; 24; 25; 26; 28; 30: 32; 33; 34; 36; 38; 40; 42; 45;
48; 50; 52; 55; 60; 63; 65; 70; 75; 80; 85; 90; 95; 100; 105; 110;
120; 125; 130 1 panee 4epes 10 mm.

Nlpaumevanue B cnyyae ueoGxoaMMocTR AONYycKatoTca AHAMETDH:
B unTeppaze ot 12 go 26 MM — xparabte 0,5; B waTeppaie 26— 30 — nensle
yucna; s wnrepnane 50— 110 — pa3Mepsl, okanunBalomHecs Ha 2 8, nanee — .
pa3Mepsi, KpaTHbIe 5.

Jna pepykTopop obumiero Ha3HauYeHUsl PEKOMEHOYETCA H3IrOTOB-
JSThE Baisi OJMHAKOBOTO JMAMETpa No Beell [MAMHE, NONYCKH Ha
OTIHCMBHBIX YYacTKaX Bajla HA3HAYAIOT B COOTBETCIBHH ¢ Tpebye-
MEIMH [OCaliKaMM HACaxHBaembix Aeraned, Oamaxo uas obner-
YEHHA MOHTAXAa [OSUIMITHHKOR, 3yO4YaTHIX XOJec ¥ ApyTMX IETa-

/et IPHMEHAIOT B CTYNEHYaTYIO KOHCTpyKumio Bana. s yaobersa

COeSHHEHKs Bana PeJyKTOpa C BR7IOM 3JEKTPOAaHTaTeNs CTaHaapT-
HOH My(dTOH COOMIOFAIOT YCIOBHE, MTODLI JAHAMETDH COSqHHAC-
MBIX BANIOB HMENH DPa3Mepsl, OTAMYAlOmMecs He OoNee 4eM Ha
20%.

HaMeTHB KOHCTPYXIMIO Bana, YCTAHOBHB OCHOBHEIE DPAasMEDHI
€ro (IHaMeTphl M JUIHHL! YYACTKOB BaJja, PACCTOSAHHA MEXIY cepe-
OEHAME OHOOp M 3p.), BHIMONHAIOT YTOYHEHHBI MPOBEPOYHLIH
pacyeT, 3AxXMIONAIMMACA B ONpeneiieHRH Ko3hhHUUEHTOR 3amaca
OPOYHOCTH 5 B ONACHBIX CEYCHHAX:

Safs

PacueTHOE 3HAYCHHE 5 [OJKHO OBITH HE HHXE IOMYCKAaeMOTo
[]]=25.

[Tpn ycnoBUH BLIMOJHEHHA CHENHANLHOTO pacyera Bala Ha
AEeCTKOCTh AOMyCKaeTcs cHuxemue [s] no 1,7.

B dopmyne (8.17) 5, — xoapdrIredT 3anaca OPCYHOCTH 00 HOP-
MAJIBEHBIM RANPAKCHHAM,

(8.17)

5 =

G-y

k 3
E—u;_U” + ‘I’ucm
rAe o, — Npeneil BHHOCIHBOCTH CTAMKE P CHMMET PUYHOM 1IHKJIC
raruGa; A yrAepOAHCTLIX KOHCTDYKIHOMHBLIX CTaleH o_; =
=043c,; ans JermpoBamimlx o_, = 0,350, + (70 120) MIla;
ko, — sbdexTunisl  xoaddHIMEHET KOHLUSHTPAMM HODMABHBIX
Hanpsxenuit (tabn. 8.2—8.7); &, — MaciuTabHEH (akTop ANA HOP-
ManbHsIx Hanpsoxennil (taba. 8.8); § — xosdduuKeHT, yYHTHIBAIO-

(8.18)

Sg =

114 BITHSIHHE IEPOXOBAT OCTH MOBEPXHOCTH: NP Rg = 0,32 2,5 MkM

npeaHMaieT § =097 +090; o, — aMIIETYAA UHMKTa HOPMATLHEIX
HanpsikeHHi, paBrag HaHOOMBIIEMY HanpsxeRMD w3ruba ¢, B pac-
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8.2, 3uauenns wospunuenTom k, n k, DA RANOR € FAATERAMA

r
%-h u
b ) Baym ©3 cranu, umMcroueik oy, MIlla
= % 600 [ 700 | 800 [ 900 [ 00 [ 700 | 800 | 900
' ka kt
o 1,1 0,02 | 1,96 12,08 | 220 [ 2,35 | 1,30 [ 1,35 | 1,41 | 1,45
004 | 166 1,691,795 1811{ 1,20 1,24 | 1,27 | 1,29
0,06 { 1,501 f 152 [ 1,54 | 1,57 | 1,16 { 1,18 | 1,20 ]| 1,23
0,08 (140 [ 1,41 | 1,42 ) 144 [ 1,12 | 1,14 1,16 | 1,18
0,10 | 1,34 } 1,36 | 1,37 | 1,38 | 1,09 [ 1,11 | 1,13 | 1,15
0151125 | 1,26 ({ 1,27 | 1,29 ] 1,06 | 1,07 | 1,08 | 1,09
, 020[1,19 | 1,21 (1,22 | 1,23 ] 1,04 | 1,05 | 1,06 | 1,07
'Ce, 1,1 no | 002234 (251 ]|268128 |1,50 /(159|167 1,74
¢1,2 004|192 1,97 [ 205213 |1,33]139 1,45 1,48
! 006 | 1,71 |1,74 1176 1,80 | 1,26 | 1,30 | 1,33 { 1,37
| 008 |156|158 1,59 1,62|1,18]122]1,26] 1,30
! 010 [ 148 | 1,SO | 1,51 | 1,53} 1,16 | 1,19 | 1,21 | 1,24
0,15 | 135 | 1,37 | 1,38 | 140 | 1,10 | 1,11 | 1,14 | 1,16
020 | 1,27 | 1,29 { 1,30 | 1,32 | 1,06 | 1,08 | (,10 | 1,13 |
+Ca. 1,2 o 2{ 0,02 | 2,40 | 2,60 | 2,80 [ 3,00 [ 1,70 | 1,80 | 1,90 | 2,00
0,04 ! 200210215225 1,46 | 153 1,60 1,65
006 | 185 1,88 [ 190 | 196} 1,35 1 40| 145] 1,50
008 1166 | L68 | 1,701 1,73} 1,251 1,30) 1,35 ] 1,40
0,10 [ 1,57 1,59 | 1,61 | 1,63 | 1,21 | 1,25 | 128 | 1,32
0,15 1,41 | 143 | 145] 1,47 | 112 | 1,15] 1,18 | 1,20
020 1,32 | 1,34 ) 1,36 | 1,38 | 1,07 | 1,10 | 1,14 | 1,16

W
|

' CMaTPHBAEMOM CCYCHHH, G, — CPCAHCC HANPAXKCHHC NUKIA HOD-
f MaNkLRLIX HANPAXCHKA; eIk ocesad Harpyska F, Ha Ban OTCYTCIBYET

l(.gn npeHeO pexHMO Mana, TO OPHHHMAKT O, = (; B OPOTHBHOM

 Glyae
T .m.‘ o = Fa )
" ond®’
i 4
b 20.; — Oy
o oappuLmeaT Y, = L0
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8.3, Tnauenns k, k k., AJE BAJOE ¢ BHITOMKAME

A

kg Ana Banos ky DAA panos
{ r K3 cTANTM, MMerolned D r A3 CTanu, uMerolnei
< 17 ag, MIa 2 \7 oy, Mlla
< 600 700 300 900 <600 700 800 900
Ho 10,02{ 1,85 | 1,95 _2,10 225 Mo |0,02] 1,29 | 1,32 | 1,39 | 1,46
1,0 |0,04:.1,80 | 1,85 | 2,00 2,10y 1,110,04| 1,27 | 1,30 ] 1,37 | 1,43

“lo06] 1,75 | 1,80 | 1,90 [1,95 0,06 125 [ 1.29 { 1,36 | 1,41
008170 | 1,75 [ 1.80 {190 008f 1,21 | 1,25 | 1,32 | 1,39

0,10] 1,65 | 1,70 | 1,75 |1,80 0,10| 1,18 | 1,21 | 1,29 | 1,32
0,15| 1,55 | 1,57 | 1,60 [1,65 0,15} 114 | 1,18 | 1,21 1,25

ce.|0,02f 1,89 | 1,99 | 215 [2.31] Cs. [0,02] 1,37 | 1,41 | 1,50 | 1,59
[ 1,0004] 184 | 1,89 | 2,05 [2,05{1,1 [0,04] 1,35 ]| 137 | 1,47 | 1,62
a0 (0,06] 1,78 | 1,84 | 1,94 [1,99] no (0,06 1,32 | 1,36 | 1,46 | 1,52
[1,5]0,08] 1,73 | 1,78 | 1,84 |1,94] 1,2 [a,08] 1,27 | 1,32 | 1,41 | 1,50

0,10 1,68 | 1,73 | 1,78 [1,84 o10{ 1,23 { 1,27 | 1,37 | 1,41
0,15| 1,58 | 1,60 | 1,63 1,68 0,15| 1,18 | 1,23 | 1,27 | 1,37

Cs [0,02[ 1,93 } 2,04 | 220 [2,37| Cb. 0,02 1,40 | 1,45 { 1,55 | 1,65
1,5 004] 1,87 | 1.93 | 2,09 [2.20] 1,2 [0,04] 1,38 | 1,42 | 1,52 | 1,60 -
no [0,06] 1,82 | 1,87 | 1,98 [2,04| mo [0,06] 1,35 | 1,40 | 1,50 | 1,57
2,0 |0,08] 1,76 | 1,82 | 1,87 |1,98] 1,4 [0,08] 1,30 | 1,35 | 1,45 | 1,55
010 1,71 { 1,76 | 1,82 [1,87 0,10 1,25 | 1,30 | 1,40 | 1,45
0.15| 1.60 | 1,62 | 1,66 |1,71 015 120 1,25 | 1,30 | 1,35

ONs YrAepPOOMCTRIX cTaned, HMmeroulHx o, = 6504750 MIla,
TPREEMAIOT Y, = 0,2; s neruposaHHbIX cTane#t Y, = 0,25 +0,30;
5, — x03bdHUNHENT 3anaca OPOMHOCTH NG KACATENLHLIM HAOPAKE-
HHSM,

T
5, = :

. (8.19)
ef
Sneck T., — npenen BLIHOWIMBOCTH CTRMH NPH CHMMETPHYHOM
LHKEe KPYYeHHst; 1A% KOHCTPYKIMOHHBIX CTANeH DPHHMMAIOT
T_y = 0580_,, ocransueie o6o3HaueHua B Gopmyne (8.19) HmetoT
TOT XE CMBICIH, YTO H B dopmyne (8.18), ¢ To#l pa3muneii, 4yro oHH
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8.4. uaveunn k, B k- QNG BanOB ¢ PSAMAILEBIME OTBEPCTHAMM

kO’ kt
] 1A BAIOB H3 cTaneH, HMEIOWHX Gy, MIla
< 700 300 900 < 700 800 00

Cs. 005 no 0,15 2,0 2,02 2,12

» 015 » 025 1o | 1s2 | 1eg | L7 [ 183 | LY

Opremeyanue. MomeHT CONPOTHBIEHH HETTO:

3
opa Hirube Wierro = %(1 - 1|54%);

3
nupH kpyderuil Wy yorro = %(1 - i)_

8.5, 3uaueunu k, ¥ k, 19 BANOR ¢ OQHOH UMOHOMHOH KaHABKOK

&
&
AR
A\
['4
JKoobdn- O MM e
" umenTr | 600 | 700 | 800 | 200 NMpAaMeuanne. W,,mo=—§-
ke 1,6 11,75/1,80/1,90 beyd—1)2
ke 15|16 (L7 L9 | — —‘(53—9——;
W _ndd byl(d—1)?
KHETTO = W_ —-M““"—
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8.6. Inavennn k, u k, AIR MUIMEBLIX YYACTKOB Baja -

Gy, MMa
Ol astust
600 700 80O 200
M pamoGounsle kg 1,55 1,60 1,65 1,70 .
k. 2,35 2,45 2,55 2,65
JBOJILBCHTHLIE kg 1,55 1,60 1,65 1,70
k. 1,46 1,49 1,52 1,55

8.7. 3navenun AJIfL BAJIOR ¢ HANPECCOHAHHEIMM [eTAJRMHA TIpH

ol

IaBnJIeHHH HanpeccobkH cabite 20 MITa

Ipumeqanse
600 | 700 | 800 | 500

14 12,0 12,3126 (3,0 1. [lna xacaTenbHeIX HanpsmkeHHil

22 |2,35(26(3.0 |34, &
30 {26 |2,813,3 |38|C =062 +04.
40 |2,7 |3.2]3,65| 4.0 |5 €5

2. Npu mabnenny Hampeccopkn 10—20 MTla

50 133 |36|40 (45
cHHXaTh k. /e, Ha 5—139%.

8.8. Inaqennn c, M ¢,

JuameTp pana d, mMm

Cram. 20 30 40 50 70 100 200

Vrneponucras € |(092}08 1085|082]|0,7 } 070} 0,61

& |083]0771{073]070|0,65] 0,59 ] 0,52

Jlernposarnas &s, | 0831077073 0701 0,65] 0,59 | 0,52
£

OTHOCATCA k HANPSKEHUAM KpYYeHHs. 3HAYEHAA £, SaHsl B Tab.. 8.8;
k.,—mB TaGn. 82; mna YNOMSHYTEIX BBRINE CTalell NpHHEMAIOT
Y. =0,1; 3Ha9CHHA T, ¥ T, ONDEAENAIOT B MNPESANOJONKEHHH, UTO
BCIEACTBHE komedanHs KPyTAIlero MomeHTa T HAOPS:XKEHHS KDy-
YeHHA M3MEHAIOTCA N0 OTHYAEBOMY HHKAY, T. €.

0,5T
=1,=05 =—— 8.20
TI'J tll'l y Tmnx “,K 3 ( )
rae PK — MOMEHT CONPOTMBJICHAN KPYYECHHIO,
Ipr vacToM peBepce MOJATAIOT T, = ——ﬁ—;; T, =0.
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Ecnu B pacCMaTPHBACMOM CEYCHHAN HMEETCH HECKONbLKO KOHICH-
TPaTopoB ﬂanpm-xe}mi&, TC YYHTHRIBAKOT OOHH H3 HHX — TOT Afii

k
KOTOpOTO OTHOWIERHE —— GoRie,
L-3

§ 3.3. KOHCTPYHPOBAHHE BAJIOB

HAns pesykropoB obiurero HasHadeHHA DPEKOMEHIYETCs BRINON-
HATH MPOCTHIE IO KOMCTPYKIMKA 24ddkue BAJB OJMHAKOBOIC HOMH-
HAALHOIO JMAaMeTpa no aceit aiume; nns obecneueHus TpeOyembix
[ocanok xeTancii COOTBETCTBYIOUINE YYACTKH Bajla AOMXKHBI HMEThH
OpeAycMOTpPeHHBIE OTKIOHenHa. Ho ecnmu MecTa mocafok oTAANCHBL
OT KOHIA BaJla, TO YCTAHOBKA perastei zaTpyanserca. [lostomy mis
ynoberea cbopxu H pasbopxm y3na Bana, 3ameHbl NOUHIHHKOB
M APYTHX HACAXKHBAEMBIX atTaneil Bajinl BRIOJHAIOT CMYREHYGNHTbE
mu. Tlpumep Takofl XOHCTPyKuHH mpejcrtapiled pa pre. £4. Ha
y4acTkax Bana, NpefHa3HAYEHHBIX /U1l HEMOABMAKHEIX IOCAAOK AETa-
Jiel, yKa3bIBAIOT OTKJOHGHHS paiMepoB Bana THHa s6, u7, r6 u nb
¢O CKOocaMH nnaa oOJeryeHus MOHTAXA., Palmepsl ckocos R
dacox, MM (mecta I u [I), B 3aBHCHMMOCTM OT fHAMETpa NpH-
JAEralomero y4acTxa pajna, TAKOBHI:

depamra ., . . . . . . 15=30 30-45 45-70 70—100 100—150
O 25 2,5 3 4
4 2 3 5 3 g
- 30 30 30 30 10

Jlna nnoTHOrO TpHieraHus TOpHOB geTanei x OypTHkam Bama

4 x r £

ﬂz%’l

iy

dytr 1t
T

S~

@
d;f'i
>

]E dzf’ﬁ

§e:

m f~

R
I
r
|4
d, ’\
4 S

Pic. 8.4, KOHCTPYKHHA BRI PeayKTopa
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A=A T 55 - 8.9. Wnosks nmpuamatnueckwe (no TOCT 23360-78, c COKpAIERNAMH)
8 ,3 .‘ Pazmeprl, MM
_T{mre:1} 2220, o
ras [ E/ g ? |
ghtz 7hIZ ,
A 5 | e &
L] dg 5 _;!IJ' i ) %
& 22 883 175, || ey 75 | sy LR QF
- -4 Ly 13
Q k-]
S| | 3
™ Sy - .
HERNE : 7727777 ;
' !
Ny | e . o
s IR be ‘
d&} &5 180 - Jname Cexenire Tnyburta naza dacka
I50 \ bama ? mg ;H}:: g Bana !, BTYNKH 15 5 X 45°
1 Tepmoodpalomaa, wopwénusayun RS 1. 107, Cs. 10 mo 12 4% d 25 1,8 0,08—0,16
2. HoyNGIGNRME NEeOEmsNse CNAGNENLR PRINCPOB: _' ’
ombzpemud no ks, dansd no h 1% w12 % 17 5%5 30 2:3
1. Kpowwe Hpumgnums ReO3mm, » 17 » 22 6x6 3.5 2.3 0,16—0,25
Puc. 8.5. PaGounif vepTex Bata »22» 30 Bx7 4.0 3,3
B MecTe I7] nepexona AeNalOT TANTENM PATMYCOM r B 3aBHCHMOCTH po» gg » ﬁ {gxg gg g’g
Tpa d a3Mi : » » X , X
OT /Hamerpa d; (pasMepti, MM) »ad» 50 | 14x9 55 38 0,25—0,40
div v v e . . . . 1530 30—45 45-70 70-—100 100=150 » 50 »n 358 16x 10 6,0 4,3
1,0 1,0 1.5 2,0 25 » 58 » 65 18x11 7.0 4,4
T 1,5 20 25 3,0 4,0 -
' »65» 75 20x 12 7.5 4.9
B mecrax nepexona or 4 x D, ecne feranm 34ech He ycTaHas- 0 75 » 85 2214 9.0 54 0,40—0,60
JHBAIOT, OPEAYCMATPUBAIOT TANITEIH ¢ DPAIHYCOM 3AKPYIJICHHS " 85 n 95 25% 14 9.0 5.4
R=~04(D—4d) . » 95 110 28 x 16 10,0 6.4
- [lpaesit xomeu Bana jyiHHOH | OFMMAKOBOIO HOMMHAJIBHOTG i -
mHaMeTrpa d, = d; MMeeT Ha ywacTke AAHHOH [, oTxnomemme k6 : I L1 5 & & 10: 13
puMevands: | Jnuuy wnoxkd eBeGupator w3 paga: 6; 8; 10; 12;
IVIA MOCAAKA MYGDTHI HIH IIKHBA. YYACTOK JIEBEE, He COMPAraeMElil 14; 16: 18; 20; 25: 28 32 36; 40; 45; 50: S6; 63 70; 80 90: 100,
€ AETRNSMM, NOKA3aH ¢ OTKAOHeHHeM kll. 3To nozponseT ymeds- T10: 125; 140; 160; 180; 200 ... (zo S00). S
AIHTE YHCHO cTymeHeH Basa. 2, MatepHal WINOHOK — CTAllh YHCTOTAHYTAR C BPEMEHHLIM CONPOTHBICHHEM
Tpumep srmonnenns padodero dYeprexka CTYIEHYATOro Bajaa ‘paspsiey He Menee 590 MITa.
) 3. Npumeps! ycnorHoro 0GOIHAYEHUA MINOHOK:
‘ Hc. B.5.
fian Ha prc. 8.5 {.  ucnomienue 1, cevenne bxh=20x12, nnuHa 90 mm:
§ 84. UMTOHOYHLIE U ULUIMIIEBLIE COEAMHEHMS Mnouka 20X 12% 90 TOCT 23360-78
JAns coenuHeHHs BANA C feTansMM, NEPEAIOIIMMH BPAUICHHE,  To xe, wenomenne 2
HacTO NPHMEHAT NPHIMATHYeCKHE WnoHky (Tabn. 8.9) u3 craim, by lifnonka 220% 12 %90 TFOCT 23360-78
umeromedt o, > 600 MIla, manpumep, u3 craneit 45, Crb. 3
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JIIBHY MIMOHKM HABHAYAIOT H3 CTAHJAPTHOIO pAna Tak, Yrolnl
oHa Gbina HECKONBKO MEHBINE UMbl CTyn@ilkl (IpEMEpHC Ra
5—10 mum). HanpsokenHe CMATHA y3KHX CpaHell IIMIOHKH HE AOJKHO
OpeBRIMIATE JOMYCKAEMOTO, T. €. JOJKHO YAOBAETBOPATHCH yCHOBHE

0 = = < [T (8.21)

2T . . ., ;
roe F= T; T — nepepaBaeMelii  Bpauralomuil MomedT, H-mm;

d — nrameTp Bana B MecTe YCTAHOBKH LINMOHKH; IUIOINaJb CMATHS
w=(h—1)l; 1, — pabovas MmIHHA OOHKM: Uil MIOOHKH C
IUIOCKEMH TOpuaMmH [, =[, npy ckpyrieHHslx topuax l,=1[- b;
[IPH CTRNMLHOH CTYNHLE ¥ COOKOHHOH HATPY3Ke JOIycKacMoe Ramnps-
*enHe CMATHS [ 0], < 100 MITa; npH xonebannsx narpy3kn creiyer
chnxath [o],, Ha 20—25%; npu ymapHOH Harpyske CHHXATh Ha
40--50%,; mas HACAKMBASMLIX HA Baj YYTYHHBIX feTaneif mpuse-
AeHHWE 3HaveHHs [G],,, CHHXaTk BJBOE.
C y4eToM npuBeneHHbIX Bule 3Ha4enuii F u A, dopmyny (8.21)
OPHBOSAT K BH
pBOR ad 2T

i —r) < [ler (822)

Oy =

Echy npe npoBepxe [UNOHKH O, OKAXKETCH 3HAYHTENLHO HUKE
[6]ae TO MOXHO B3ATHL INMOHKY MEHBUIETO CEYEHHA — Kak Juid
BANla TpEABIAYINETO AHANAIOHA JHAMETPOB, HO O0MaTenLHO
[IPOBEPHETHL €€ Ha CMATHE.

Ecnu e o, oxaxerca 6oisme [o],,, To AonyckaeTcs yCTAHOBKA
nByx umoHok mop yrhom 180° (mpemnonaraerca, 9ro xaxmgas
HIMOHKA BOCMPHHHMAET MOJMOBMHY HATPY3KH), OXHAKO panHOHAMIbL-
Hec mepeliTH HA NUIHNEBOE COENMHERHE, ‘

Jns OTHOCHTENLHO TOHKHX BRIOB (IMaMeTPOM NPHMEPHO [0
44 MM) JIONYCKAETCH YCTAHOBKA CerMEHTHBIX MoHOK (TaGn. 8.10).

CoelHHEHHE OPOBEPAIOT HA CMATHE

2T
dti—1) < [0]aw (8.23)

O =

4 WMICHKY — Ha Cped
2T
Tcp tﬂb < [T]cp (824)

3nauenus [o],, Takue ke, kak ¥ IS OPHIMATHYECKHX WIICHOK,

[t]ep = 0.6 [0]ane
Hiauyesvie coedunenun HAREWHEE NITOHOYHEIX, B OCODEHHOCTH
IpH NEpEeMeHHBLIX HArpy3kKax; B RHX pocruraerca Oonee TouHas

1o

E-DRAF]

8.10. Mnomcn cervenTrrte (no TOCT 2407180, ¢ cokpamennsiv)
Pasmepsl, MM ’

{ ]
Bz N
= 774
oy .:l- / =
LX)
- - 3 VA5
& )
L -
Tnamerp Fay6una nasa
sana D ]E;gg::l d"acxei
Cs. o bxhxd Bata f, BTYKK f, 5 x 45
10 12 Ix6, 5x16 5.3 14 0,08-0,16
12 14 4x6, 5x16 5,0 1,8
14 16 4x7, 5x19 6,0 18
16 18 5x6, 5x16 4,5 23
18 20 S5xTx1% 5,5 2,3 0,16—0,25
2 22 5%9x22 7.0 2,3
1 22 25 6x9x22 6,5 2,8
| 25 28 6x10x25 7.5 28
1 28 | » 8x11x28 8,0 3,3 0,25-0,40
32 38 10 x 13 x 32 10,0 3,3
) fpemMevanua: 1. Marepuan urmosox — cyalle MHCTOTRHYTas, Oy = 590
MIIa.
' 2. B 3aBHCHMOCTM OT NpHHATOH Galw oGpaborku Ha palioden wuepTene
.| YFa3nIBAIOT pa3mep {; ANA Bana ((pemAoMTHTeNbMpi Bapuant) uan D—i¢,; mnx
BTYIRR — pazmep D+,

;AEHTPOBKA nerased Ha Bany, a pacnpedelleHHE HArDy3KH 10 MIIHuAM
‘o0neryacT nepemeinene NomEMXKHEIX AeTanel BAOAL 00 Bany.

B Tabn. 8.11 npusesems! pa3Mepni npaMoGOYHBIX IIHUEBLIX
'coemmf:HnH B Tabn. 8.12 — paimephl 3BOJLBEHTHBIX IHJHUEBRIX
‘coemunenui.

. Bribpanuoe coenHHeHHe POBEPAIOT Ha CMATHE

. 7 T

; Ty & ——0 TS24 R < [0])an (8.25)

3nec5 T — nepenaBaemulil BpawaromMi MOMeHT; MHOXRTET (75
‘BBEZICH N1l yueTa HEPABHOMEDROCTH DACHPEreNeHHS OABICHHSA
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8.11. CoeInBeHHA T/IHLEBEIE BPAMOOOUNLIE
(no TOCT 1139—80, ¢ coxpamenuamuy
Paimepsl, MM

172

I » Henonwenue A Hononnenue 8 Henonwesue &
._...1J_"ﬂf' T e fris
a n
'3 /
// s
Y
Yucno 4 ¥, HE
ayGeea z d b b HE MeHee f Gonee
Jlerkan cepun
23 26 6 22,1 3,54
6 26 30 6 24.6 3,85 0,3 0,2
28 2 7 26,7 4,03
32 36 6 30,4 2,71
8 36 40 7 34,5 3,46
42 46 8 404 5,03 0.4 0,3
46 | 50 9 | 446 5,75
52 58 10 49,7 4,89
56 62 10 -53,6 6,18
62 68 12 59,8 7,31
8 72 78 12 69,6 5,45 0,5 0,5
82 88 12 793 8,62
92 98 14 " 89,4 10,08
Cpemas cepuu
16 20 4 14,5 -
6 18 22 5 16,7 - 0,3 0,2 -

E-DRAFTS

Hpodosrcenue maba, 8.11

dy

Ypcno a r, He
3ybnen z d D b He MeRce f Gonec
21 25 5 19,5 1,95 |
6 3| s | 23 | 13 | %] 02

26 32 6 23,4 1,65
6 28| 34 7 | 259 | 10 { 0%} 03
32 8 6 294 -
8 36 42 7 33,5 1,02 0,4 03
42 48 8 39,5 2,57
46 54 9 42,7 -
52 60 10 48,7 244
8 56 65 10 52,2 2,50 0,5 0,5
62 72 12 518 2,40
72 . 82 12 67,4 -
10 | 82 92 12 7.1 3,0 0,5 0,5
92 102 14 87,3 4,5
TRkemms cepuu
z d D b a I r
16 20 2,5 14,1
10 18 23 3,0 15,6 0,3 0.2
21 26 3,0 18,5
23 29 4,0 203
26 12 4,0 23,0
28 35 4,0 25,4
10 32 40 5,0 28,0 04 0,3
36 45 50 313
42 52 6,0 36,9
10 46 56 7.0 40,9
52 60 5,0 47,0
16 56 65 5,0 50,6 0,5 0,5
62 72 6,0 56,1
72 82 7,0 65,9
20 82 9 6,0 75,6
20 92 102 7,0 85,5
Npumevwanaue Hcnonmenne A faHO 1n8 H3rOTOBNEHHA PAfiOB COSAUHE- |
‘ uni Aerkoi ¥ cpeaHedt cepait Metomom obxkaThiBanug. Banw coeimpennii Tamenoit
' L_HH METOADOM oOKaTLIBAHER HE H3IroTOBMAIOT,
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8.12. CoepmiienuR NLUIHEBLIE YBOMbLBEHTHLIE
{no TOCT 6033 — 80, ¢ coxpameHRAMN)
PasMepnl, MM

Hewmpupoligrue no 3 Yewmpupodawie no D

Monyns m Momyns m

D 0,8 [ 1,25 | 2 ] 3 D S EE | 5

Yucno 31ybpes z Ypcno 3yGnes z
10 11 60 28 18
12 13 65 k] | 20
15 17 70 34 22
17 20 12 75 36 24
20 23 14 80 38 25
25 30 18 85 27 15
30 36 20 20 28 16
35 26 16 95 30 17
40 30 18 100 32 18
45 34 21
50 38 24
55 26 17

Mpumevanna: 1. B rabnuue npuseneisl HOMHHATBHNE JARaMeTpel D #3
nepsoro (MPeANOMTHTENLHOTO) pAda — p HATepsane oT 10 go 100 MMm; cooTsercy-
BEHHC MOMYNM TAKKE M3 NEPBOrG paga B watepsane ot 0,8 go 5 msm. B TOCT
6033 —80 uETEpBAn AHAMETPOR OT 4 N0 500 mm, nurepean moaynet ot 0,5 mo
10 Mm.

2. Yucna aybses z nprpejeHs! b Talamue ToALxo Te, KOTOpLE OTMEMEHH B
CTAHJADTE KAK NPealoYTHTSILHEE.

3. duaMeTp OCAMTENHHOHM OXPYXRHOCTH J = mz, IHaMeTp OKPYXHOCTH Bra-
SEH BTYIKH: npH naockoll dopme ama Df=D; UDH 2aXDYTNCHHOM Df=D+
+ 0,44m; miameTp OXPYXHOCTH BEPIIHH 3yGres BpTymm D, = D —2m; nmamerp
OKpYXHOCTH BNajHH Bana: NDH Inockoi Qopme pHa d; = D —22m; npr 3a-
xpyrnenuoit dp = D — 2,76m; IRAMETD OKPYXHOCTH BGDIUMH 3yOLEB Bana: IpH
LeHTPHPOBARHH 1o GoKOBRIM nosepxHocTAM 3y6hen d, = D — 0.2m; npd HeRTpu-
POBRHHM N0 HADYAHOMY ARaMeTpy d, = D; R =04Tm; oy = 30°
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no UIMIAM; Z — YHCNY LINMUEB; A, — PACUETHAS OOBEPXHOCTH

CMATHA, 7
D —
ACM=( 2d_2f)ls

rae | — anuna crymune;; R, = 0,25(D + d).

Honyckaemoe nanpsxeune [o],, 419 DOBEpXHOCTEH ULIHUES,
He NOJBEPTHYTHIX ClEUHanLHOH TepMudeckoil obpaboTke, mpHHR-
MaIoT!

IpH CTIOKOHHOI MAarpy3Ke u HEOBMKHOM coetuueHun [o],, =
= 100 MIIa;

TIPH 10 IBMKHOM COC/IMHEH MM e 10/ Harpys3koit [o],, = 40 MIIa;

NIpH nepeMeHnoit narpysxe [a]., cauxarot ga 30—50% B 3aBu-
CHMOCTH OT MHTEHCHBHOCTH YAAPOB.

Ecnu posepxHocTy winunes TepMuuecku obpaboTanws, TO 3Ha-
yenun [o]., ysennumsaror ya 40~-50%.

ITpoBepKy SBOJILBEHTHRIX UINHHERBIX COSAMHGHHH HA CMATHE
BBIIONHAT no ¢opmyne (8.25), B xoropoit A, ~ 0.8m!, rne m —
moayne 3y6sen; R, = 0,25(Dp + dy).
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TJABA IX
OITOPLL BAJIOB

§ 9.1. OITIOPBI KAYEHHA

QO6ome cpexeAns

IMpoexTupoBAHME OIOPHLIX Y3/IOB BEAYT B CICAYFOLUEM MOPAIKE.

1. HameuaroT 3cKM3HYI KOMIIOHOBKY Y3Ma; Ha OCHOB2HHH pac-
YETHOH CXEMBI OpMEHTHPOBOUHO ONPENCHAIOT PACCTOAHME MEXIY
OIQPaMH ¢ Y4ETOM 3RXPENNICHHEIX Ma Baldy aeTanei.

2. Ha OCHOBZRHHH KWHEMATHIECKOH CXeMEI y37Ma u CAJl0OBOH
XApAKTEPHUCTHKY MEXaWU3Ma Onpele/lAloT BeJIMYMHBI W HANpasJe-
HHA JEHCTBYIOLNX H2Z ONOPH HATPY30K.

3. HaMeualoT THI M KA2CC TOTHOCTH MOMIUHUIHHUKA; Y4YUTLIBAA
BCC YyKa3anHLie Byiuie (GAxTOphl, ONMPEAENAIOT pacueTHHIH pecypce
BLIOP2HHOr 0 NOJUIMIHHKR M CPABHMBRIOT €r0 ¢ TEOPETHUECKMM.

4. VUurnmBas BeliW4HHY, HANPaBJCHHE H XapakTeép Harpy3ok,
HA3HAYATOT MIOCAKH HA CONMPMKEeHUSA KOoJel NOAUIMIHHKOB ¢ BAJIOM
H KOpDIycoM, a Takxe BRIGHpaloT cnocol xpelnenus xoney Ha
MOCAHO4HBIX TTOBEPXHOCTAX.

5. BLIGHpAIOT KOHCTPYKIHIO YNJIOTHEHHH H CI0CO0 CMa3bIBRHAR

3.

’ 6. OXoHYATENBEHO OGOPMIAIOT KOHCTPYKIMIO Y373, oGecneyunasn
fIPOSHOCTL M XKECTKOCTbL A€TajkeH, COOCHOCTb NOCAACYHBIX MECT,
NETKOCTL XOHa, HAACKHOCTL ¥ 0€30MacHOCT:  JKCTUIYATAMMM,
MOHTAXK, JEMOHTaX M PEMOHT, KOMIEHCALUMIO TEMJIOBOTO
PACUIHPEHHA.

Kpa’rxue XapaKTepuCTHKH OCHOBHLIX THIIOB
NHOTUHHNHNKOE KadeHnd

Paduaavnste odHopAdHsle wiapuxonodw wnnuxy (puc. 9.1, Tabn. T13)
BOCIPUHMMAKOT PA/MAJBHBIC H OTPaHMYEHHLIE OCEBLIC HATPY3KH,
aeficTByromme B 060MX ManpaBJeHHAX BAOJL ocu Baja. Flogumm:
HHAKH JOMYyCxaloT nepexocsl sajiop go 10'; mo cpasHenmio ¢ mon-
UIHIHEKAMH JPYTRX THIIOB MMEIOT MHHHMAJILHRIC IOTEPH Ha Tpe-
HKe; QUKCHDYIOT ONOXEHWE Bala OTHOCHTEILHO KOPIyca B JBYX
OCEBHIX HANpaBJIeHUAX.

Pasuannusie ofHOPAIHLIE LIAPHKONOMUNIIHUKY € ABYMSA 3ailAT:
HpIMH wafibamu (puc. 9.2, tabn I13) 3anonudroTcs Ha 3aBoje-

176

L4 Prc. 9.1, [Momunmike wwapuicoBhi
_ A paZHanLELIE oZHOPRAHLIA
- -«

Al 1.
>
LY e Pue. 9.2. [Moaumnuik 108 pak OB
pAXMATLERIH oaROpRANGNL ¢ JHYMA

- IAMTHRME Wi RGaMu "

H3rOTOBHTENE MNIIACTHYHBIM CMA304HEIM MAaTEPHANIOM M B JONOJ]-
HWTEIBHOM CMa3BIBAHMY HE HYXIRI0TCA.

Paduaabnnie  0gyxpadnwsie  cihepuneckue  wWapURONOOUUNHUKY
(puc. 9.3, tabn. I14) socnpuEMMAlOT pajHabuble B aedonLuIne
OCEBBIE HAT PY3KH; PUKCHDYIOT IONOXEHHES BATZ OTHOCHTEILHO KOP-
Myca B OBYX OCeBbIX Halpaslenuwax. Baaroaaps cnocoBGHOCTH
CAMOYCTAHABNMBATLECA OHM [ONYCKAIOT HECOOCHOCTL MMOCANOYHMBIX
Mect (Mepekocki) g0 2-—3°,

Poaukonodwuniuxy ¢ KopomkuMu YuaMHODUYECKUMU  POAUKAMU
(puc. 9.4, 1abn. I15) npeaHasHa4ewsl ANA BOCOPHATHR 3HAYHTEb-
HBIX PaJHajIbHLIX HArpy3ox; MOOUIHIHKEH, QHEKCHPYIOL{ME Bal B
OCEBOM HZMPABMEHHH, MOTYT BOCTPHHHMATL KpaTKOBpPEMEHHBIO
Hebonwluue ocesble Harpyiku., TpeGyercd oueH: TOYHAA COOCHOCTH
TOCamOYHBIX MECT.

KOQHCTpyKTHBHEIE PazHOBMAHOCTH 3THX NMOIIIHIHWKGR 3ABHCAT
OT HAJWYHA M DACMONOXeHHA ODOpTOB Ha HADYXHBIX M BHYTpEH-
nnx konsuax. [omunmnrks 6ea Hopros Ha HAPYXHOM WIH BHYTDEH-

HHX XOJIbIaX JBIOT BOIMOXKHOCTE BaJ1Y NIEpEMENIATECA OTHOCHTEIh-

'HO KOPIIyca B OCEBOM HARIPABJCHHH (TaKXe NOMIHIHUKM IIHPOKO
HCTIONL3YIOTCA KaX MNABAIOLIHE OIOPH).

Paduasvro-ynophsie wiapukonoduunmuxy (pHc 9.5, 1abn. TI6)
BOCTIPMHUMAIOT KOMOMHMPOBAHHEIC PaJMaNLHO-OCCERIC HATPY3IKH;
0Cepan TPY30MOABEMHOCTE HX 32BHCHT OT YrjIz KOHTAKTA, MMeIo-

Jmero 3HaueHus o = 12°; o = 26°; o = 36°; ¢ ysenWMEHHWeM yriaa

Puc, 9.3, IMoaumnukk iwapurxoswii g

pagnasekntd  cheprdeckuwit  aByx-

-

“

. -
”// / PAAHEL
Gl <
=
hl
> A |1
-
Puc. 9.4. IMoawmnuuk poNHKOBLI R o 8/2
PAIHANGHLIN C KOPOTKHMH HKAHH-
APHYECKHMH PoIHKEMH .
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Pac, 9.5, IMogumomix mapaKoBdi
PAIHANLHO-YROPHEIH OAHOPE NG

Puc. 9.6, Moowmowux poAHKOBLLI KOMA-
Hecknii oanopuAALIE

ZOMYCXacMan OCEBaA HArpy3Ka BO3PACTAET 3a CuHeT PaABalILHOIL
TlomupEnHAKH CIIOCOOHEI BOCIPANAMATE OCEBYIO HAarpy3xy TOMBKO B
OZHOM HANPaBIEHHH, NO3TOMY JANA ¢uxcanys Bana B 06e ¢cTopoHEI
HX YCTAHABIHMBZIOT NOMAPHO.

Konuuecxue posuxonodwunmuxu (puc. 9.6, taba 7 moryr
BOCIIPHHMMATL padnalibHBIE M OceBble Harpyiku. Crnocobrocts
BOCOIPHHMMATEL OCEBYHO HArpy3Ky 3aBHCHT OT YI/ia KOHYCHOCTH of
(e =12°; o =18, o =26 o=236°); oceBas rpy30N0ABEMHOCTD
BO3pacTaeT NpH YBEJHYEHHMM O 33 CyeT paiuaibHOi. [Ipu uucto
PaManbHON HArpY3Ke B MOJAIUANHWEKE BO3HMKAET OCEBAY COCTAB-
NAIOWAA, KOTOPYIO KOMIICHCHPYIOT OCEBOH HArpy3Kod HpoTHBO-
IIOJIOKHOTO HATPABNIEHMA, NO3ITOMY INA (Mxcamuu Bajnz B 0be
CTODOHMBE JIOMIUMIHAKH YCTaHABTHBRIOT momapHo. IlomunmInixn
JOIMYCKANOT DPErYJIMPOBAH#NE OCEBOMH MI'PHI H PAgUATBHOTO 3830Da;
IIEPEKOC BRJIA OTHOCHTEIBHO OCH KOHYCA HEAOHYCTHM.

Ynopuste wapuxonodwuntuxu (puc. 9.7 u 9.8, ta6a. TI8) Boc-
OPAHHMAKOT TONLKO OCEBBIE HATPY3IKH: OJUHADHEIE — B OJIHOM
HAapasleHMH, MABOMHBIE — B [JBYX Hanpaplenusx. TLOAUIMITHHKH
O4YeHb YYBCTBHTENBbHMBI K HECOOCHOCTH M NepexocaM ocel; ux He

I RN e s— RN
R W

RS Par==— o]
Y/, I W 7% NN T N

Pre. 9.7, THozwwnwwx 1wa3puxkonuii Puc. 98. TMoawwnukk IwapuKoBwi
YDOpHBYE ynapawifi (nAyXpRAALTH)
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chaepyeT YCTAMABJMBATLE B ONOpaX TOPH30HTAIBHLIX BaJIOB,
HMECIOIMX BHICOKWE Y2CTOThI BPallEHHA, TaK Kagk noa Jelicrenem
DEHTPOGEKHBIX CHNI IIRPUKM MOTYT BbIiTH H3 OEroBLIX JOpO-
WEK, IIPy 3TOM BO3PACTAET CHJIA TPEHMS, YBSJIMYHBAETCA HArpeB.

YenoBanie 0G03HAEHNRE NOAUMINHKOB Kaennd CONepXKaT HHpOp-
MaJIMI0 ¢ BHYTPEHHEM [HaMETpe NOMUHNHHKA, Er0 CEpPHH, THIIE,
KOHCTPYKTHEHEIX OCOGEHHOCTAX M KHacce TOMHOCTH.

Mepsrie Be unpLl nomepa NOMUMIHKKA CHPaBA YKAIHBAIOT
JHAMETP OTBEPCTHA BHYTPEHHEN 0 KONLNA OMIHIIHKEA, 1)1 THAMET-
pos d =20+ 495 MM (3a HCKIrOYeHMEM MarHETHBIX) MHAMETP OT-
BEpCTHR ONpefeifoT YMHOKEHHEM 3THX uudp Ha 5. DT0o npaBusio
HE pacIpoCTPaRAETCA Ha DOMUMAHHEKE ¢ d < 20 mM; g HEX
JBE TOCnejHue LAGPE cnpasa cooTsercTBYOT: 00 — d = 10 My
01 —d=12mMm;02 —d = 15Mm; 03 — d = 17 MM, TpeTra u cempMman
OUQPEl YXA3LIBAOT CEPHI0 MOMUMIHHKOB (KPOME MAalbBIX JHAMET-
PoB, 0 9 MM) H XapakTepHCTHKY €0 IO UIMpHHE (HalIpHMep,
1 — ocobonerxas, 2 — nerxasn, 3 — cpenuan, 4 — TAXENAA); THI NOJ-
HIHIAHKA YKAa3LIBAETCA B ycA0BHOM oDO3MaueHMy 4eTmeprol mud-
poii cripasa (Hanpumep, 0 — paguaibHeIH WapHKOBLI, 1 — paguaie-
© Eeld mapuxoseiil chepmyeckuil, 2 — panuaseHBEIE ¢ KOPOTKMMH
POJIHKAMH).

. KoHCTpykTHBHbIE OCODCHHOCTH NIOUIMIIMMKA YKa3RIBAIOT B

8 ycnomHOM o6o3Havenud maroll wEGpod - unm AByMs UMppamu
¥ (mAToH M mecroif) (MOMIUMNMMK ¢ KaHaBKOH Ha HAPYXHOM
k- Bonbue, ¢ 3ainuTHHIMY WARGAMHE, ¢ YIIOPHBEM GOpPTOM HA HAPYKHOM

g KOIbLiC M T. ).

Knace toumoctu nmomuunamxa (FOCT 520-71) ykaseiBaercs

comu — 5, NpeUA3MOHHLI — 4, CBCpXHpCLlHSﬂOHHBm - 2) Hexom-
' PEI¢ MOMIUHITHUKY H3TOTOBNANT MO CHENMATLHLIM TEXHHYECKHM

B Tpeborauuam; HTOG HX MOXHQ GBUIO OTIIHYHTL OT CTAHIRPTHLIX,

), K, YCHIOBHOMY o0 03HdYeHMIO TOMUKRNHEKA A00ABNAIOT cOpasa [0-

3HayeHNd HEXOTOPLIX [ONONHATENLMEIX 3HAKOB:

BCe WM YacTh AETaelf M3 KOppO3MoHHO-crofko# ctamu — KO

JeTaTH IIO/IIMITHAKOE M3 TEIUIOCTOMKnHX cramnei — P;

CEeMAPATOP H3 YePHRIX MeTaos — I

ceflapaTop M3 IUIACTHYECKHX Marepuanos — E;

ClleliuaiipHse TpeboBanus X NOJWHIMHMKY mo wymy — II;

HOMINMOIHMKKY 3aKPEITOTO THOA MpH 32TONHEHUW CMAZOUHBIM
. Marepnazom LIUATHUM-221-C1.

TIpumeps! yonoBHBIX 00O3HAYEHMIL:
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6-206 — NOMHINHK UIADHKOBBL PAMMANLHBINA ONHOPAIMBIH, BHYT-
peunuli muamerp d =30 mm (06 x 5); nerkoif cepmm; kNlace TOu-
HOCTH — 6!

—2311 — DOOUWMIHEK PORHKOBEIA PafMANLHBLIL C KOPOTKHMHM IIH-
JTHUAPUYECKAMM DPONMKAMY, BHYTPEHHHA mmaMerp d =55 Mm
(11 x 5); cpenmefi y3xoH cepHH; KIM4a¢C TOHHOCTH — O,

§ 9.2. CXEMbBI YCTAHOBKH NOJUHITHUKOB KAYEHHA

Jla npenoTBpalueHHA 3aKNMHUBANMA TE KAYeHHs, BRI3LIBACMO-
To TEMIEPATYPHLIM YAUTHMHEHHMEM BAJIA HIM HETOYMOCTBIO HITOTOR-
Jeuus neTalteil MOMUANHMKOBOTO Y318, IPAMEHAIOT JIBE OCHORHBIE
CXeMEl YCTAHOBKH JIOJUHIIHAKOB:

1} ¢ ¢mxcuposanHolt M mnasarome# omopoil (puc. 9.9—19.13);

2) ¢ dukcamnueif spacmnop.

TMo cxeme 1 B oaHO OMOpe YCTAMABAMBAIOT IOMUIHITHHK,
(uxcupyrommil MONOXEHHE BAIZ OTHOCHTENLHO Xopiyca B oboux
HANPZBJEHMAX; OH XECTKO XPEMHICA B OCEROM HANPABMeHMH Kak
HA Bamy, TaK H B pacTouke xopmycz (cM. puc. 9.9). Omopa
A — ¢mxCHpYyroIlan; OHA BOCTIPHUMMACET PaJHAlILHYIO ¥ JBYCTOPOH-
UK oCeBbie HArpy3ku. ByrpeHHee XOnbuo BTOpPOro NOUIRNHH-
ka b &ecTko (C MOMOILI0 pa3pesHOTO XONbNA) KPENHTCA A BATy
B OCCBOM HANpPABRJICHHM; BHEIIMEE KONBLO MOXET CBOOOAHO fiepe-
MEUMATLCA BAOAL OcM CTakaHa (omopa b — inaearoinasn). Jlna
CBODOINOrO NEpeMEIlieHNA BHELUMErO KONbIA NOJIUHIIHAKA B CTa-
KaHe HEOOXOMMMO HA3HAYHTL COOTBETCTBYIOLIYID HOCAIKy C 3a-
30poM, & Takxke 00ecneunTh COOTBETCTBYIOLMEA 3a30p ().

a &

Z 7

11

A4

Puc. 9.9. Bax ycranomRes Mm% PaOH@ALKRIX MOJWNNHMKAX ; NPABLI| — GHKCHpo-
. BEHHEIH, Aeawii — @uUIaBa0oWMHiD
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Puc. 9.10. Ban ycrauosjed HA PaMANLHBIX NOALIMTHHKAX: mpaBulii — rKCHpoBaK-
HLlii, Jebulil — <nnaBsOWMiD

Pue, 9.11. Ban ycranosieHn HA PAAHAALERIX NOMUNAHKKAX: KPRIUIKH — BpelKbie,
: OpaBbliii AOAWHONKK — <II1ABAKOLIMID

N
L ?3/ f/////“

NNRRANNNY

7

Pac. 9.12, Baa ycramoeJed Ma IBYX PAAHRSLHO-YNOPHBIX WAPHKOROANMOHKKAX ;
MeBLll NONIMOHKK — <QUFABRIOWMHAY
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Puc. 9.13. Uepenukuii B2]1 ycTAHOBAEH HA JABYX KDUEMECKNX POSHKOWOLIIRITHHKEX
| ApaBLA OOAWMAHAK — «NERBAOURID (PaanaALALE oaHopaRLIE)

B kasecrse nnasaromedt omopet (5) BeiGuparoT Ty, KOTopas
BOCTIpHHHAMAET MEHLUIYI0 PAEMAILHYIO Harpysky (puc. 9,10, 9.11).
IIpy 3HAYHTENEHLIX PACCTOAHMAX MEXIY ONOpaMH JUIA YBEIHUYCHHSA
KECTKOCTH PUKCHPYIOLIEl OTIOPLE YACTO YCTAHZBIHBAIOT AFR OAHO-
PAAHBIX PAAMANLEHEO-YOOPHBIX LIApHEONOAMHANuuka (puc. 9.12) unum
JBA XOHHYECKHX ponuxonoaurnnuuka (puc. 9.13), Taxan ycramosxa
XapakTepHa A8 YEPRAYHLIX PEAYXKTOPOR (/18 BRJNA YEPBAKR).

B y3nax, CnpoexTHpOBZHHBIX TO cXeMe 2, HADYXKHBIE XOJLua
NOJINMITAHKOR YINPAIOTCA B TOPUBE KPHIIEK, & TOPIULI BHYTPEHHUX
Kojey — B Oypruxu sana (puc. 9.14, 9.15, 9.16),

Bo mafexande 3amemMieHHA TeN KAYCHHA OT TEMIEPaTyPHLIX
AebopmManmii npeaycMaT PHBAFOT 3a230p (d), IpeBbINAIOIMIE TEIIOBOE
YAITNHEHHE

a> AI = u(tl - to)l,
rae o = 12-107% — xoadprmuuent nuHeRHOr0 paciiMpeRus cTanu
1/°C; tp — HauaNbHA® TeMIepaTypa Baia M Kopnyca, °C; ¢, — pa-

Gouan Temmeparypa Baja H Eopmyca, °C; ! — paccTOAHHE MeXIy
OIIOpaMHE, MM. '

-

i—

Pac. 9.14. Ban-wecvepug YCTaKOBACH K3 PANWANLELX NOJUMANRKZX (Mpacrop)
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Puc. 9.15, Baa ycTaHOR/TeH N3 PANMANLKLIX DOJNGNHKARX; KPLIWKH Bpe3Hble
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Pue. %.16. TTpomexcyTounmii 831 PeAYKTOPAR YCTAHOBAEH HA DAAAAMLHLIX APHKOMOI-
IHHHHKAX } KPLIRIKH BPeiNBe

JInn pagHanbHLIX IMAPHMKOTIONUIMIIHHKOR TpH 0OLIYHOM fepenafie
TEMIIEPATYD Bajla M OKpYyXaiomeidl cpeasl OpuHEMalorT a = 0,2 +
+ 0,5 MM. PerynupyroT 3a30p ¢ TOMOLIBIO MepubIX Ipoxna ok (6)
MEXAY TODUOBHIMM TOBEPXHOCTAMH KOPNyca M KPBILIKAMHE
(pue. 9.14). Cxema 2 pMeeT pAA DPEUMYIIECTB: KOPIYC MOXeET
ORITH BBLIMONHEH C©O CKBOIWOH pacToMkoH ¢ 0AHOH YCTAHOBKY,
Oe3 3amneYdkoB, CTAKAHOB M YCTYNOB, 4To obecmeusBaet Gob-
Uy TOYHOCTH MOCAA0YHEIX MeCT; uHCNo Jpetameld B yIne
£oKpamaeTca; yAoOcH MOHTaZX M perynMpoBka y3na. Creayer
OTMETHTh ¥ HEHOCTATKM MAHHOH CXEMBI: HeoOXOZMMOCTbL Ma3pa-
yeHHR OOJleE JKeCTKMX [OUYCKOB Ha JIHMHe#HBie DaiMepsl, BO3-

- MOXHOCTSL 3alleMTeHAR Tel XaueHua npu OONLUIMX TeMneparyp-

HBIX pnedbopMaisax,

B y3max na puc. 9.15, 9.16 MOMUHIHUKH KPeIAT 3aKI2JTHEIMH
KpBILIKan; HeoOX0AMMBIH 3230D a PETYJPYIOT KOMIICHCATOPHBIM
EONMsnomM 6.
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a ¢ a

[

Prc, 9.17. Bas-wectepns  YCTAHOBICH WA PAIMANBHC-YNOPHLIX  IWAPRKONDXIIHA-
HRKaX (spacnop)

Cxemy 2 —c ocepoii ¢uxcaudeii NOAWMMHUKOB BPAacmop —
clenyer TPHMEHATH N4 CPaBUHTENLHO KOPOTKHX BaJIOB, HCIIOJb-
3¥yR pamvalbHO-YIIOPHEIE WIAPDUKOBEIE MM DOJHKOBBIC TTOIITHITHH-
xa (perynupyemsle). Taxne nopwmnmmxn (Ge3 npefBapuTeIbHOIO
HaTAra) AOMYCKRIOT PeryjJHpOBaRHHE OCEBBIX 3330poB B Heobxo-
JMMEBIX TIpefeNiaX NpH ¥X MOHTAXE ¥ B IIPOUECCE IKCIUTYATAOWM.
TensoBbie yINMMHEHHA BajJa H€ AOMKHBE [OTHOCTBIO BHIOHpATL
oceBuie 3a30pnl. KOHCTPYKIHS Takux oOnop INpeIcTaBleHa Ha
puc. 9.17, 9.18, 9.19. B yamax puc. 9.17, 9.18 ocemoii 3a3o0p
PErYAHPYETCA KOMILIEKTOM METAUINYECKHX IPOKIa 0K § TONLHHOR
0,05—0,5 mm, ycTanoBlIeHHBIX MEX QY KOPIYCOM (CTAKaHOM) M KpbILl-
KoOil.

Pery)iupoBkn 0CEBOro 3a30pa B y3je puc. 9.19 ocymecTsngrores
BHHTOM I, waifboil cronopuo#t 2 u waitGoit-ynopoM 3.

TloMUHITHHKOBEIE Y3/1BI ¢ PAMNANLHO-YIOPHBIMH TOAUIANHAKA-
MM, [OCTABIEHMBIMM BPAaCIOp, PEKOMEHAYETICR IPHMEHSTH MNPH

Y

@
{

Puc, 9.18. Baa Konwdeckoro peAyYKTOPA YCTEKOBJEH HA KOHHYECKKX pPOIRKONOL-
WIREHKKAX, MOCTABJIEHHLIX Bpacnop
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Puc. 9.19. Ban ycranosnen ma Komwveckux POMEKONOLINIHNKAX ; KPHIUIKH Bpe3IKBIe
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Puc. 920, Ycranonka IAYX pagmaammBo-yROPHWX NOAUMONRXOB, DOCTIBIASHMY:
@ — Bpacnop; & — BPAcTAKKY

'

-l N
i =N

| L, ¢

Pac, 9.21. Baj-wecTepns HA KOKHYECKKX pPOMRKONOJMMNEHKAX, NOCTABIERHRIX
BPACTRRKY

| oTHowenun I/d =6+8 (puc. 9.18, 9.19). IKectkocTe omop ¢
® - PaIuaiLHO-YIIOPHEIMY MOJIINIHUKAMH B GONLLIOR CTEeNenH 2aBu-
g CHT OT CXeMbl YCTAHOBXM HX B y3JI€.

. Ha puc. 9.20 moxasausl aBe cXeMbl YCTaHOBKN paiManbHO-

ynopxmx IIO/AUIKMMIEHKOB, TOCTABJICHHLIX BPACIIOP H BpacTaxxy. Ilpu
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OAMHAXOBOM pazMepe B BenusHHE ONOPHOH 6aset Ly 3HaYMTENsHO
Gompme L,. Ha puc. 921 mpeacrasnes y3el BXoAHoro Bana-
LWIECTEPHH KOHH4SECKOTO PEAYKTOpA: MOAMMIHMKH MOCT2BJICHL!
BpacTAXKY. 3a cueT ysenuuenus Oazomoro paimepa L oGecnedn-

BaeTcs OONBIAR KECTKOCTH y3jia. OpHEHTHMPOBOYHO MOXHO [IpH-
muMaTe Ll =2 +3.

§ 9.3, KPEIVIEHME NTOJUIHITHHKOR
HA BAJTY U B KOPIIYCE

Bri6op pauMoHaILEOTO crnocoba xpeluleHus NOALIMITHUKOB HA
BAJIy M B KOpIyce 323BHCHT OT THIA HOAUIHMHUKR, BEJHIMHLL H
HATIpABICHHA AEHCTBYIOIHUX HaIPy3OK, YaCTOTEI BpaIeHH A, YCIOBHH
MOHTAaXa M JeMOHTaXa M 1. . B Tex cimysasx, xoraa Ha mog-
WHMIEAK He aelicTByeT ocesas Warpy3ka u ueobXxommmo mpea-
OTBpPaTHTL TONBKO CNy4aiiMoe CMEIICHHE IMOILUHINHNKA, O0CeBoc
KpeiUleHHe HA Baly OCYINECTBIRETCA TONBKO COQTBETCTBYIOLICH
nmocankoll 6e3 mpuMeHeHns TONONHATENbHBIY ycTpodcTs. HexoTo-
ptie Haubonee paclpoCTpaHEHHBIE CIOCOOBI OCEBRIX KPEIICHHMH
BHYTDSHHUX M HAPYXHHIX KOJIEl MOAWMIHUKOB Ha Bay M B KOpiTyce
JapeE HA pHc, 9.22-—9.25,

Ha puc. 9.22,a xombuo nomxumaercs k OYpTHKy Balla cCre-
guansyoll raiikod co cromopHoi WadGoH, BEYTPeHHHE BHICTYN
KOTOpOlM BXOAWT B Ma3 Baja, a HapyxHB oTrubaeTcR B OOMH
¥3 masoB rafixu. PaiMmepnl raexk u waii6 gaswl B T2 9.1 u 9.2.

Ha puc. 9.22,6 BuyTpeuuee KOJIBOCO ODMEHAMRETCA K OypTuky

T i

J) L))

27
J Puc. 9.22. Coocobut wkpennenns

BHYTPEHNNX KONeN T0XEMIERE-
2) d}  KOB M Bamy

L
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Pac. 924, Kpensenwe napyx-
HOr0 KOABHZ NONMWANKKA B
—2  kopiyce (NPYKAHKLIM KOJILUOM)

Pue. 9.23, Cnocofier kpennenus
HADYXROro KOALUA B Kopmyce
(ycTyn xoprmyca — kphiwka)

Punc. 9.25. Kpennenwe noawsn-
HIKA MEKNY ABYMA BPEINLIMH
K PLILIKA M

BaJIa pe3eBOBLIM KONBUOM C Npopessio. CTonopenue OCyLIECTBASET-
CA ¢ NOMoUIB}X BHHTA 1.

Ha puc. 9.22,6 xonbuo nofxumaerca x GypTuKy Bana Iockol
TOpUOBOH wWaHGoH n BHHTOM, 2 TAKXE CTONOPHOI 1uai6oi,

Puc. 9.22,2 — xperyicHME YMOPMBIM CTONODHBIM TIPYXUHHBIM
KONeuOM [ IpAMOYronnHOro cedeHns. [ns yaoGersa mMoETaxa M
JIEMOHTAX2 YCTAHOBNACHO TAKKE KOMIICHCATOPHOE Koinuo 2. Pas-
Mepel CTARAAPTHBEIX KONCI ¥ KAaHABOK aaHel B Tabu. 9.3, 9.4,

Ha puc. 922, 0 xoNeu0 32KpennseTcs KOpoRIaTO raixoi ¢ wai-
Goii M WINJIHHTOM; PUMEHAIOT NpPH AcHCTBHE OONBITMX OCEBBIX
YARPHEIX HACPY3OK,

Puc. 9.23 — napyXHoe XONLIO TOAUMITHAKA 32XKAMAETCA MexAy
BBRICTYTIOM KPRIIIKY ¥ YIOpHLIM OypTHkoM Xopiyca.

Puc. 9.24 — HapyxHOE KOJIBIIO 32KPEILREHO MEXTY OYPTHKOM Kop-
TYCa YNODHBIM XOJBHOM ! ¥ IPYRHHHBIM CTONOPHLIM KOJABLIOM 2,
BCTZBIICHHLIM B KAaHABKY KOpIIyca.

Pasmepsl CTOMOPHLIX XOjiém ¥ KaHaBOX jaHel B 1abn. 9.5
9.6. Puc. 9.25 — mapykHoe KOJIbHO 32KpEIUISeTCA B PAIBEMHOM
'KOpfIyce ABYM# 3aKJZAHBIMY (Bpe3ubiMH) KPRUUKAMHE H KOJHOOM-
'KOMIEHCATOpOM 6.

Ha puc. 9.26—9.28 npeactaBnenst nexoTopsie cnocoGhl xpenJie-
HUSL W DETYIMPOBXY PAAMATLHO-YIOPHBIX MOIUMIHHKOB,

B yane wa puc. 9.26 3a30psl B MOAUIHIIHHKE DETYAMPYIOT
BaETOM 1 (c Menxoii pe3nGoif), WaiiGol 2 M CTOMOPHON MMaHKoW
3, B yane ma puc. 9.27 —raiioit 1 u cronopHoil maiiboii 2,
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9.1. Kpyrmuae ralixu oumnesste (mo F'OCT 11871 —80)

Passmeput, MM

Hpadoancenue mata. 9.1

1ar

d pe:u.ﬁu D Dl c H & h
68 100 80

72 105 20

76 2 110 90 1,6 15 10 5
i 115 100

85 120 105

20 125 110 :

96 130 110 18 12 6
100 135 120

Mpumep o6o3nadenns raiiki HOPMAJLHOH TOYHOCTH € AnaMeTpoM d= 64 MM,
¢ warom peapbbot 2 MM ¢ noneM acnycka 6, W3 cramm 35X ¢ nokpd-
tHem 01 Tomunsolt 9 MxM:

Fatica M64 %2, 6H.35X.019 FOCT 1187180

188

9.2. Cronopnuie Muorogandarsie maion (o MOCT 11872 -—380)

Pasmepst, MM

755829

J0°22°

m‘f/(\/)

I

d pesaagu b D, e H
10 125 y?) 15

12 1,25 26 g | 6
14 28 20 0,6
16 30 2 8
18 32 24 | 1,0
20 34 27

22 38 30

24 42 34

27 4s 34 10
30 48 9 | 10
33 1,5 52. 42

36 55 48

39 60 48

42 65 56

45 70 56

48 75 64 |10
52 80 64 12
56 85 72

60 90 72 | 16| 12
64 95 80

Jore 2
A
'Ill;grg:? d D Dy b k i r s
1¢ 10,5 26 16 | 3,5 7
12 12,5 28 18 | 38 9 102 1
14 14,5 30 20 | 38 3 11
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HIpodoancenue mabs, 9.2

9.3. Koasua npyXuHHGIE ynopHLe NAOCKHE WApYyXmLie

JKCHCHTPHYECKHE H KAHABKH ONH HHX

Pasmeprr, MM

§

=T

|
T

—g

D;li:ag;p d D By & h I r 5
16 16,5 32 22 3 13 1 os |1
18 18,5 4 24 15
20 20,5 37 27 4 17
22 225 40 0 | 48 19
24 245 44 KX 21
27 27,5 47 36 24
30 30,5 so | 39 27 | 05
33 33,5 54 42 30
35 36,5 58 45 - 33
38 39,5 62 48 [ s8] 5 | 36
42 42,5 67 52 39
45 45,5 72 56 42
48 48,5 77 60 45
52 52,5 82 65 49
56 57 87 7 | 78 53
60 61 92 75 6 57
64 65 97 8O 61 1,6
68 69 102 85 65 0,8
72 73 107 90 69
76 77 112 95 | 9,5 73
8O 81 117 100 7 76
g5 8o 122 105 81
%0 o1 127 110 86
95 96 132 115 1 11,5 o1 1.0 ] 20
100 101 137 120 96
Mpemep obosnauenns cromoprolt muoronamiatod mwaibsl ama  kpyraod
wakuesolf rafiks ¢ amamerpom peisBet 64 mM, HY MaTeprama rpymne 0,1 ¢
nokpeiTHeM 0,5:
Hlgiifa 64.01.05 FOCT {1872—680

ﬂepememammcﬁ BHYTPEHHEE KOJABIO JICEOTO MOMIUAIIHUKA BAONE

BaJI&.

Cnenyer o0paTuTh BHHMaHHE MA 3aXpCIUICHHE BHYTDEHMHX KO-
JIglL KOHWYECKHX PONHKONOMUMIAMEOB (cMm. puc. 9.28), cemaparop
KOTOPBIX BRICTYNZET NMOJ TOPHOM BHYTPEMHEIO KOJbHNZ ¥ HE JaeT
BO3IMOXHEOCTb JOBEPHYTH FalKy 10 TODHA: HEOOX0ANMO MEXIY CTO-
noproii-maitoli 1 BHYTPEHHHM KONLLUOM CTABMTE NPOMEXYTOYHOE
KoJdbuO 1; 3a30pH! B JTOM yile perylupyror HabopoM Me-

TAJUIMYECKHX KoJei 6.

190

Kanapka Konbuo
Jlonycraemas
d, oceBas B * uaub 5 & !
cana xH
18,6 10
20,6 11
215 12 3.2
22,5 13
23,5 14 3,6
245 i4 14 | ol 1,2 3
26,5 16 4,0
27,5 16
28,5 17
30,2 21 4.4
22 22
330 26
34,0 27
35,0 28 4.9
36,0 29
37,5 8 19 1,7
39,5 39
42,5 42
43,5 43 551 6
455 45 - 0,2
47,0 57 2
49,0 59 20| 60
51,0 61 6,0
52,0 62 2,2 1021 20 6
53,0 64
55,0 66
6,5
191
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Ipodoancenue maba. 9.3

Kananka Konsuo
Huamerp Honycraeman
sana d d, ocepa B |ras| S b !
cuna, sH
60 57,0 68 22 | 02| 20| 65
62 59,0 71 6
65 62,0 74
68 65,0 8
70 67,0 80 28 1 03] 25 7,0
72 69,0 82
75 72,0 86
[pumep oBoiuavesHa KOJhlla ANA Bafga jJuaMerpoM d =30 mm:
Kossyo 30 FOCT 13942—68
9.4. Konbua mpy#AuHBLE YNOPHLIE IIOCKHE MAPY#HEIE
KOHUEHTPHYCCKHE H KAHABKH RMR HHX
Paamepel, MM
Ml “ r
50" B
- o | oy
A oz
br b,
Jinamerp Konsuo Kauaska Honycxaeman
OocCRas
paja 4 d, s b f d, by uarpyska, kH
20 182 18,6 10,4
22 20,2 28,6 11,5
23 21,1 1,2 32 50 21,5 1,4 12,5
24 22,1 ' 22,5 13,4
25 23,1 23,5 14,0
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Hpodoancenue maba. 9.4

e TE

'

Huamertp Konsuo Kauasxa Ilﬂf(l));::?ﬂﬂﬂ
pana d d, s b I} d, b narpy3ka, xH

26 24,0 1,2 24.5 1,4 14,50

28 25,8 26,5 157

29 26,8 7.5 166

30 278 4,0 | 6,0 28,5 16,9

32 29,5 30,2 21,6

34 31.4 32,2 22,0

s 322 33,0 26,2

36 33,0 34,0 26,9

37 34,0 35,0 217

EH] 35,0 36,0 28,4

40 36,5 1,7 50 37,5 38,2

42 38,5 39,5 1,9 39,0

45 415 42,5 42,0

46 42,5 8,0 43,5 43,0

48 445 45,5 45,0

50 45,8 47,0 55,9

52 478 49,0 58,3

54 49,8 51,0 60,5

55 50,8 52,0 61,7

56 518 2,0 ] 6,0 53,0 29 62,9

58 538 55,0 ; 65,1

60 55.8 57,0 67,5

62 57,8 59,0 69,8

65 60,8 62,0 73,3

68 63,0 25| 7,0 | 10,0 65,0 28 76,7

70 65,5 67,0 ’ 79,0

[Mpumep yorosaoro oGo3Ha4ven®a KoNblla ARA AHAMETPA OTBepcTan d = 30 MM
W3 CranM Mapku 65T ¢ kxaamueBhiM TOKPEITHeM ToaMHON 15 MEM, Xpommu-
poranurim: Koawyo A30 65F xd 15 xp FOCT 13940—68

Bud A

L 7

X

Puc, 9.26. Cnocol kpenjeHwua M pery-

AUpOBKH

PEAHATLHO-YOPHOT O

noa-

%

T

sl i

N |

Pic. 9,27, Coocod $ukcmmun onoput sena
(KONMMECKHE DPOJIHKODOAIMNOKHKS DO~
CTaBJEHD BPACTERKY)
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9.5, Koabua npyauusie YNOpHbie DJOCKHEe BHYTpeHHUE IKCUEHTDHYECKNE

H KAaU3BKE AA8 HHX

PaaMepsl, MM

0.6. Koabus Mpy:XMHHEIE YOOpHLIe IJIOCKHE BHYTpeHfme

KORIEATPAYMECKREe H KAHABKE A HHX

Paameper, MM

o dLS8 MM

4 A -4 4
-;-] Bapuanm Bapuanm _'I
wmarnobry waBulntt

q% ‘l_}_-
i
s s .H f
50

s b> bum

LRSS
b

£
I
8
W o oo
[uametpl Jna- | § 5 [ Tuamerp| Hua- g;
oTep- | MeTp | ¥ U OTEEp- | MeTp | ¥ ST
ctua o (vama-| %, <! b [ B | ¢ || crus b [vaman-|% | b | B | ¢
kopnyce| km | 2@ [+ kopanyce | ®u [P 30
d d o8 dy o ¥
=8 =&
40 42,5 12 78 81,0 112.0 18 .
42 44,5 40.42 4,2 80 83,5 ?
45 47,5 ? 82 85,5|118,97| 6,1
46 48,5 85 88,5
47 49,5 88 91,5)125,83
48 50,5 | 47,23 4,5 14 90 93,5 22
50 53,0 92 95,5
52 55,0 95 98,5 (139,40| 2,3
54 57,0 1,9 98 101,5
55 58,0 ;62,91 108 | 103,5 20
56 59,0 102 106
58 61,0 51 i6 105 109 175,80
60 63,0 108 112 28
62 65,0 110 114 8,5
65 68,0 | 74,67 112 116
68 | 71,0 115 | 119 (191,34
70 73,0 120 124
72 75,0 125 129
75 78.0 86,43} 6,1 18 130 134 206,97 9,7

ang d=75<100; §=25 mua d=100 < 130.

2, Pamuyc ckpyraeHuit kamaskn r=0,2 ana d,
d; =103,5 + 134,

3. TNpumep ofolnaucHus Komblla ANA OTREPCTRN o =

Koavye 50 FOCT 13943—G68

INpumevanua: 1. Tomuunz xonswa S=1,7 anad d=10+75; S=20

of 42,5, r=03 nna

50 wmm;

154

o Fretse ¥
aan d> 58 MM
\ y | w - Y
By By
Konsuo Kanaska Homyckae-
Auaverp Mag ocenas
:onescma i s b / 4 5 . HEI'EW xa,
40 43,5 12,0 42,5 35,7
42 45,5 44.5 422
45 4385 41,5 44.4
46 49,5 4.0 48,5 448
47 50,6 14,0 495 46,3
48 51,6 50,5 473
50 542 ] 53,0 59,5
52 56,2 55,0 61,7
54 58,2 57,0 63,5
55 592 1,7 58,0 0,2 65,2
56 60,2 59,0 1.9 66,2
58 62,2 61,1 68,2
60 64,2 50 | 16,0 63,0 71,1
62 66,2 - 65,0 733
65 69,2 68,0 76,7
68 72,5 71,0 80,2
70 74,5 73,0 82,6
12 76,5 75,0 84,8
i 75 79,5 . 78,0 88,3
73 82,5 21,0 01,7
80 85,5 2,0 6,0 | 18,0 83,5 169,9
v B2 87,5 85,5 2,2 112,7
85 90,5 20,0 88,5 116,7
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Tlpodoarcenue mabe. 9.6

Koneuo Kanaska onyckae-
0}5[{1;:;::;‘;3’ Jﬁlan gccnaﬂ
d2 5 b I d b ro | ATy,
88 93,5 6,0 91,5 | 2.2 120,7
90 95,5 935 1234
92 97,5 2,0 20,0 95,5 0,2 126,4
95 100,5 98,5 130,9
98 103,5 101,5 134,8
100 105,5 103,5 136,8
102 108.,0 106,0 160,0
105 111,0 109,0 164,0
168 114,0 112,0 170,2
110 116,0 25| 70 | 220 | 1140 | 2,8 | 03 172,5
112 118,0 16,0 175,3
115 121,5 119,0 180,0
120 126,35 124,0 187,0
Tpumep ycnoBHoro oGo3HAUEHNA KONBLA IS T4aMeTpa oTBepcTus d = 47 MM
H3 cT2aH Mapku 630 c kagmueenM NMOXpRITHEM TomuHuol 15 MM, Xpomu-
POBRHHBIM:
Koasyo A 47 65I" xd xp FOCT 1394{—68

| ATILY, |
"4\\\\\\\

)
[ 2 //
\

[
I J
| e sumsay Ny LN eSn— v | i
Pue. 9.28. Coocol KpemiewHA onOphl BANA (KONWYECKHe UOMUMMHRKE WHOCTABJIEHR
apacmop)

§ 9.4. KOHCTPYHPOBAHHE OIIOPHEBIX Y3JI0B
PEAYKTOPOB

B nouiMugpuyeckux npsMo3yObix Iiepenadax HeT IOCTOSAH-
HEIX OCEBLIX YCHIuH, OJlHAXO OHM MOIYT BO3HHUKHYThL CIywaiiuo.
B cBA3n C 3THM pEKOMEHRYETCA OQHY H3 ONOP B y3Je (HKCHpO-
BaTh. B peayxTopax ¢ IWTHHAPHYECKMMH XKOCO3YOLIMM Konecamu
IeHCTBYET NOCTOAHHAR OCeBad UATPY3Ka, BOIPACTAIOWIAN [IPH YBEeJH-

196

\ N
\ NN
| 17— > | Z S
iz i \

==> 1 e
3 [ & \
T__ = I §:
N \\\\\\\
NP

Pre. 9.29. [Tassaronmi Baj-wecTepnn (WeBpoOHHOrD PeAYKTOPA)

YeHHH YIJIa HakjioHa 3yObeB. PaquManbHule OQHOPALHLIE NOg-
INHIHHKH CleAyeT BEIOHpaTh B TEX CHywasx, KOra oceeas Harpyska
;E,, cocTapnzer MeHee O035F; (F4— cyMMapHas pajManbsHas
peaxmus). _

B nepefadax C IUCBPOHHBIMM KOJNECAMH HIH CHBOSHHEIMU
EO0CO3YOBIMHU, 00 pa3yIOLIHMH IIERPOH, OCEBLIE YCIIHS OTCYTCTBYIOT.
OaHako 13-3a HETOYHOCTH H3rOTOBNEHHH ¥ COOPKM B 3amEmNeHHe
MOKET BXOOUTE TONBKC OJHH INEBPOH; NPH 3TOM B HEM BO3HHKAET
oceBas CHIlA, KOTOPaf CTPEMMTCS IEPEMECTHTH BAJI-LECTEPHIO
BOOML OCH B CBA3M ¢ 3THM oOWH H3 Baion (oOwlYHO BXOA-
HOM — BbIcTpoXO HEIH) MenaloT NaBalolIEM; OM CaMOyCTaHaBJIH-
BAcTCA MO Kojecy Gosee THXOXomHOro Bana (puc. 9.29)

daa yaoboersa cOOpKM H peryNBpOBEM BERyIIKe BAILI H TOI-
IUBITHKEY KOHAYECKHX PEAYKTOPOB OORYHO MOHTHPYIOT B CTAKAHAX ]
KOHM4ECKHe poJukonomuunHuxy obecneunsaror Gonbloyio xect-
KOCTb, YeM IIApPHKONOMIUANHUKH, HO NOTEPH Ha TpEHHE B HUX B
3—4 pasa sblle, 9eM B IAPHKONOALIMNHHKAX. Jlnd. Basos
YEPBAYHLIX PEAYKTOPOR NpU MEXOCEBOM DAcCTOAHMH 4, 2 180 MM
flefecoo0pa3Ho 4yepBSK  yOTAaHABAMBATE HA JIBa  Pagyalib-
HO-YTIOpHKX NOJUMIHHKA ¢ o =20+ 36°, a apyryilo onopy
BRINOTHATL IUTaBaroledl (cM. puc. 9.12, 9.13). Bannr 4epBAYHBIX
KoJleC cllenyeT MOHTHpPOBaTh Ha PaAvalibHO-YIOPHLIX IUaPHKOBBIX
HIH KOHHYECKHX DOTHKONORUIKIKHKAX € YILIOM  KOHTaKTa
=12 = 17°.
;  KoHcTpykups cTakaHOB JaHAa Ha pnc 9.30; maTepran —cephii
yyryr (CH 13).

CooTHollenus pasmepos cTakanos: h x0,1D; hy =~ h; hy = 12h;
e=dy; f=(10+12)d,; d=h—-{(1+15 Mm; Dy=D + @+
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By 1x45°
3 NI o - 6,5x45°
L<—>-] N .
YT 2L S “
A4 7
Iy o~
=Y & = " % Z E 7
. ] Z
Pue. 9.30. Crakan zﬁf; \
ox45%
-
bl b
a) &) -

Puc. 931, Kpsuukn rayxue: ‘
a4 — ¢ YAAUHEHHLWIM GOpTOM; § — ¢
ooproMm k< 15 Mum

1x45° 245"
o
2 _ _
7:4
é
Z
»| & 2 =
Y ? gl A &
Z\A
Puc. 9.32. Kpumkw cxsoznbie: r// /
a—pna h <15 MM; 6—h > 15 MM 7
g [
> s 5
Puc. 9.33. Kpumkn 3aknafesie:
a — rayxag; 6 — cxBo3Han ) )]

+45)d,; B; = 1,2B; B, = (1,3 + 1,5)B; B — wupuAa KoJblla noj-
wnmuka; dy, =6+ 12 My (x0,1D). Yucno suator or 4 (npw
D < 80 mm) mo 6 mpE (D > 80 mMm). '
Tomu#Hy CTeHKH cTakaHa h DPURAMAIOT B 3aBKCHMOCTH OT
AuameTpa D OTBEpCTHA CTaxaHa MO CNEAYIONEM 3aBHCHMOCTAM:

D, MM ., . Ho 52 Ca. 52 go 80 Ca. 80 zo 120 Cs. 120 o 170
hvm . . . . 4-5 6-—8 8§—10 10—-125

KOHCTPYKIHA nNpWXHMHBLIX TIYyXHX KpbILIEK mOKa3aHel Ha
puc. 9.31. KoHcTpyxiust CKBO3HEIX KpBIEK {C OTBEPCTHAMY) JaHa
Ha prec. 9.32.

B kopmycax pesyKkTopOB ¢ IOPHIOHTAJMBLHEIM PAIREMOM Ipex-
NOYTHTCALHE Bpe3sHme kpoimkh (pac. 9.33): § ~ 8 + 12 MMm; ana

198

E—DRA%ISU

9.7. PaiMephi Kanapok B BAJAX, MM

-]

P

45

i
-

. il }

N/, 1
d d, R R,
Cn. 10 mo 50 d-0,5 1 0,5
Cp. 50 zo 100 d—1 1,5 0.5

9.8. Pa3McpLl KAHIBOK B OTBEPCTHAX KOFOYCOB, MM

Ry

::\&\

b
2} [**] '
D da R Ry
Cs. 10 go 50 D405 1 0,5
Cs. 50 mo 100 D+05 5 1,5 0,5
Cs. 100 D41 8 2 1,0

9.9. MepoXoBaTOCTE NOCAAOYHLIX NGBEPXHOCTEH BaJoB
W OTBEPCTHH KOpHnycob

Knace Rg MEM, DI8 HOMHHANLHLIX
Mocafoupe NOBEPAHOCTH " TOIHOCTH RRAMETPOB, MM
TOMIHAKKEOR no 80 6onee 80 mo 500
Bajos u oTsepcTHi Kopmny- H 1,25 2,5
con 6us 0,63 1,25
Topiios 3amjIedYHECB 0 2,5 1,25
BajloB ¥ KOPRYCOB 6us 1,25 1,25
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Dy =350 +150 mm 8 ~5 =7 mm; e= (0,9 +1,08; Dy — nmamerp
OTBEPCTHA NOA NOIIIHITHHE,

Adns sepona WIRGOBATBHBIX KPYTOB HA BANax H B KOpHycax
pAIOM ¢ 3amnieTHkaMe RenaroT kaHaskd (Tabn. 9.7, 9.8), onuaxo
OHH 0oCnabnsioT Baj, BHI3HIBAA XOHUCHTPAIMIO HANpPIKEHWI,
OO3TOMY - MX MOXMHO BBEINOJHATE TOABKO B BafaX, HMERLIHX
SomplIoH 3amac OPOYHOCTH. B Takeno HAarpyxeHHLIX Bajmax Heme-
coobpa3Hee jiesiaTh TANTERH,

IllepoxoBaToCTL MOCAQOYHEIX MECT HalHasalT no Tabn 9.9,

§ 9.5. KJIACCBI TOYHOCTH M TOCAAKH
YIOAMHUITHHKOB KAYEHUSA

TI'OCT 520—71 ycraHaBnHBAaeT IATL KJIACCOB TOYHOCTH MOJ-
IMIIBHKOB KaueHHd, ofo3HavacMBIX 8 NMOPAAKE MOBBILEHHA TOY-
Hoeru: Q; 6; 5; 4; 2.

HoAnmoHHKM SLICOKMX KNACCOB TOYHOCTH (5, 4, 2) OTHOCH-
TeIBHO popord. Hanpumep, nomuunemk 2-ro xiacca npHOIN3H-
TenbHO B 10 pa3z gopoxke aHANOTHYHOIrO nomuMnHEka (-ro Knacca,

Jonyckn Ha HapyxHble H BHYTPEHHNE KOAbLA 34BHCAT OT THIa
NOMIIMITHHKA, €TC Pa3Mepon H Kiacca TOYHOCTH.

ﬁpugemmmm . Noeda
ipowcemea dai

UMEHRNIMICR, X020
Kopaye awyaemed Adpaye
K8 4]
foae Bonyexa
HOpyKHOED gmoua il
TR e

l—o #7

~¥

IONNNNNNNSNENN
V r

7z e |z

|-¢—_tn-b-|-

MT
N7 Aose donycaod

emfepemui 4 xopaycax  Gar
_p7 coedunenur ux ¢ noduunsu-
NOHU KTUONUR.

40

floan  donycxol Sarol e

nE coedunenuR ux ¢ pod-
+ . mb WHAHEKaME KTYeRuR
3 k\ (13 =
17 AN RN 22 PSRN
— Rose danycxa fpurenamren) he | 56
3| | Cmpeker T T A
_— U £7
Barx floumenaiomer, kaeda
pawgaemen xapayc

Prc. 9.3, Cxema pacnonoxenss noneil JONYCKOR Ha BuYTPeHHnd ® sneumwii Jpa-
MeTPh DOJIUMMMHKOB Kadenus (Ha BaJT M Kopiyc)
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PacnonoxkeHHe nolell ROMyCKOB KOMEN MOMMITHIHUKOE OKA3AHO
wa puc. 9.34 (no I'OCT 520-71).

Hocanky HADYXHOrO KoJbua B KOPIYC WM CTaKaHd BBLIION-
HAIOT B CUCTEMEC Bana.

Mocaiky BHyTpeHHero xonbua NOMUHIHHKA Ha Bam OCy-
IECTRIIIOT MO CHCTEME OTREPCTHA, MOJE AOMyCKa HA JHAMETP
OTBEPCTHA BHYTPEHHETC KONbUA NMOOUIMITHHKA DACHONOXEHO HE B
TEIO KOJMbLA, KAK 3TO HMEET MECTO JIJid OCHOBHOIO OTBEpCTHA;
a «B BO3EYX®. :

ConpsxeHde HapyXHOIO KONbIA TOAIIKIHHKA C OTBEPCTHEM
KOpnyca HMNH CTaKkaHa BLINOMHAETCH OOBMHO N0 HEPEXOMHBIM
nocagkaM, ofecevHBaIOIHM BEChMAa MAaJble HATATH WIH HeOosb-
Hlke 3a30Pbl, [O3BOMKIOUING KOJbLY JNpH paboTe HECKOMBXKO
NPOBOPAYHAATLCA OTHOCHTEABHO CBOETO MOCAXOMROTO MECTa. ITO
obecreupaeT NPH MECTHOM HarpyxkeHUH Dojee paBHOMEDHEIH H3-
HOC OE€roOBBIX [OPOXEK, TaK Xak IOA MECTo JCHCTBHA CHIAH
Gyﬂy'r TlonafgaThk BCe HOBLIC ywacTkK xosbna. Hocaaxy momuMImeH-
XO0B BRIDUPAIOT TaK, 4TOoOB KONBIO, CoNpAracMoe ¢ spaluaroiuelics
JETANBIY, UMEIC HATAT (HEMOABHKHOE COSTHHSHRE), a APYTOE KOMBLO,
CONpATacMOE C HENOABHKHOM JAeTansio, — HeGombinoi 3a30p (mpo-
CKTL3bIBAHHE).

Paznuyaror CIEOYIOWHE BHIOEL HACPYXKECHHA KOJIEL: MECTHOE,
MUPKYIHIHOHHOE # XxonebaTelbHoe.

IIpy Mecmuom HArPpYXKEHHH Pe3yIbTHPYHOINAA panyaibHas
HATpy3Ka MOCTOAHHO BOCHPHHHMACTCA JHILb OTPAHHACHHBIM y4acT-
KOM JIOPOXKY M NEPEIASTCA COOTBSTCTRYIOWIEMY Y4aCTKY MOCANO4-
‘HOll MOBEpXHOCTH BaNa HNH Kopnyca. Takod BHA HarpyxeRHA
‘EMEET MECTC HpH NOCTONHHOM HalpaBICHHH BekTopa F;, NpH-
JIOMKSHHOTO K HEIIOABHKHOMY KONBLY IIOMIUKMIHAKS, A IIPH Bpalue-
HHMH BeKTOpa cminl F, BMECTe ¢ KONGLOM TOMIUMITHHEA 3
CIHOM HANpABICHHA ¢ OOMHAKOBOH YIioBoH CKOPOCTEIO,

TpH yupkysayuonnom HACPYREHNU Pe3yNbTUPYIOLUIAR pagHATL-
[Haf uarpysxa IOoCHeROBATENbHO BOCIPHHHMAcTCH Beelf oxpyi-
{HOCTBIO MOPOXKM KauCHUS M NEPEJACTCH TaKKe INOCIeAOBATEIBHO
{Ha BCHO OKpYXKHOCTb DOCAZOYHOM MMOBEPXHOCTH BANa WIH KOpIycd.

i Taxoe uarpyxenue HaAONIONAETCA, KOra XOJBIO BpallgeTcs oOT-

g iiiopmem.ao MOCTOAHWOK MO HATPABJICHHIO PAJUMATLHOH HAFPYIKH

(MM XOTRXa HANPABICHHMS HACPY3KH M3MCHACTCA (spalnaromancs

I HArpY3Ka) IO OTHOLIEHHIO X HENOZBHKHOMY KOJBILY.

IlpuH xosebamenbnom HATDYRCHHH HAa NONIUHNHHK COBMECTHO
RefcTeyror Harpyaka F,;, NOCTOSHHAR 1O HanpasJIEHHIO, M Bpa-
imIaromancH Harpyska F,;, npuieM paBHOZEHCTBYIOIAA ITAX HAIpy-
‘30K He cosepumaeT nonHoro ofopota, a konebnerci Ha omnpe-

Y. HENEHHOM y49aCTKE HEBDAIAIOLIETOCH KOMbLA (HA HEXOTOpBI yron)
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9.10. INMocaaxu paanaILHBIX

MAPHKO- B POHKODCAMBNHEAKOR Kknaccos O u 6

Harpyxense konsma

Honas Jonyckom

BaJICB [

oTBepcTHi

Tpy Harpy®esuR

BIIYTPEHHErD EOMBIA HApYKBOI0 XON504
MecTHOE J6, h6, g6, fo& J.6, J,;7, HI
T{upKyasuHoHHOE k6, m6, né, j 6 N7, M1, K1
Konebarensroe mé, k6, j.6 X7, 7.1, H6

9.11. [Mocanke pa/maNsHO-YROPHEIX QIAPHKO- H pOJTMKOROJIHIRUKOB

Perymnpyemoe Heperynupyemoe
KOOelo KOJbLIO
BEA HATPYXESHWS XOJef Ilong mouyckos
BANOB OTBCPCTHH Banos OTBEPCTHH
KOPIIYCOB EOPIYCOB
LlipryRAuuOHROE J6, ho JiT n6, mé, | N7, M1,
k6, j6 | K7, J;7
Komsne nepeMemya- b IS
ercs Mo mocaxoumolt | g6, H1 - -
Mecr- | mosepxHOCTH h6
Hoe -
Koasno He mepeme- 76, M1, K71,| 16, W6 | M1, KT,
maercd 1o nocaHot- h6 H7 H7
HOH TOBEPXHOCTH

9.12. MoaumMNHAKY NMAPAKOBLE A PONHKOBME pAIRANLHBIE
H UWAPAKOBLIE P3AHAJILHO-YIOPALIE, KONLUA BHYTpEHHNE

-

L P e 3)

r.

i

me_c 0 T Knacc 6
HaTeppant] HOMMHANLHEIX TIpeaenbHble OTEAOHEMMS; MEM, OTBERCTHI
IHAMETPOB BHYTPEHREr0 KOMbIA
HHEHEE nepxHee HExIEe BEpXHEE
Ce. 10 x0 18 —8 -7
» 18 » 30 —10 —8
» 30 » 350 —-12 o —10 0
» 50 » 80 —15 —12
» 80 » 120 —20 —15
» 120 » 180 —25 -18
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9.13. TToRAWMORMKA MAPHKORKIE R POMKOBRIE PAAMATEHLIE
H WAPHKOPME PaAHANLHO-YNIOPHBIE, KOJIBIA HADYKHBIE

Knacc @ Knacc 6
"HTﬁpBa.ﬂbl HOMHHAILHEIX
AHAMETPOB [Npenenebysbie OTKIOHEHHT, MEM,
HAPY¥HOro KOJNBLA
HUXHEee BCPXHCC HHMHES BEPXH’EB
Cs. 18 oo 30 -9 —8
» 30 » 50 —-11 -9
» 50 » 80 —-13 —11
» BO » 120 —15 0 —-13 0
» 120 » 150 —18 —15
» 150 » 180 —25 ~18
» 180 » 250 —30 —20

PexoMeHnanyH Mo HasHAUEHHIO NOCANOK IIOMUIKIHUKOB AaHEL 8
Ta61.9.10, 9.11. Hperenssbie OTKIOHCHHA BHYTPCHHET 0 H HAPYXKHOI0
KoJler apHKOSLIX H PONUKOBEIX MOJIIHIHHKOB {KJACCOB TOYHOCTH
0 H 6) naust B TAbn 9.12, 9.13.

§ 9.6. CMA3IBIBAHUE U YIIJOTHEHHE
NOAMUITHUKOBM X Y3IA0B

,IIJH[ CMa3blBaHHA ITOJIUHITEHKOB IPHMEHAIOT IUIACTHYHBIC H KHIX-

ke HedTAHBIC cMa3ounnle MaTepHaisl (TabGn. 9.14, 9.15), TpeGye-
MYI0 BM3ROCTE MAacla MOXHO ONpESeNMTh II0 HOMOrpamMme

9.14. IlzacTurnbie CMAI0UHBIE MATEPHATLI

Temuepa-
HarMeHoBaRRS OCT Tcl\.mepzrrypan TYpa Kam-
H MapKa CMAIKH axcnnyarauuy, “C nenane-
BHa, °C
IrppaTHPORAAHBIE KANBIHEBRIE COJTHIOJIBI
Conunosa CHHTETHYECKUH 4366 — 76 Or —20 no +65 | 85—105
(common C)
TIpecc-comigon C 4366—176 Or =30 no +50| 85-—95
Conanaons KUpoOBNIE, 1033 —-79 Or —25 g0 +65 75
TIPECcc-COMHI0N
Muoronencasie
Juron-24 21150—75 Ot —40 o +130 180
203
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Hpodoascenie mabr. 9.14

Temnepa-
Haumenonaune Temnepatypa 3%- | typa kan-
H Mapka CMa3kn rocr cnayaramuy, °C enae-
i, °C

Moposoctoiikue (TyroniaBrne)

HATHM-201 626774 Or —60 oo +90 175
HATHM-203 8773-73 Or —50 o +90 150
Harpuesbie # AaTPHEBO-KaiLUneBbIe
KouctaasHsl KHpOBLie 1957-73 O1 —20 mo 120 [130—150(

VT-1
Jinrnenbie
BHHUH HII-242 20421175 Ot —40 go +100 |170-203
III-176, mapka A TV 38 10196—{ Ot —25 no 100 |170-200
—-76
TepatocToiikne (KoMDITERCHRIE KaJbLHeabie)
IHATHM-221C TV 38 101419—] Or —60 o 180 |203-207
-73
Bakyymauie aoTHdpakumoRnke
BHUH HII-274 1933773 Or —80 mo 160 [190-200
5.15. JKugkne cMal0WHLIE MATEPHATL
Bua:gocrb, Temuepa-
Hanmenosamnue roCT 1077 m?fe Type, °C
¥ ofo3HaueRHe MacHa npu apH ACMLI- | 32T-
© o, BEPJIC-
50°C | 100 °C | wxm |BPRC
uoycTpHaitHsle:
H-8A 6—8 130 | —20
H-12A 10—-14 165 | —30
H-20A 17-23 180 | —15
H-25A 20799—75 | 24-27 - 180 | —15
H-30A 28-30 190 | —15
H-40A 35-45 200 | —15
H-50A 47~55 200 | —20
H-T0A 65—75 200 } —10
204
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ITpodoamcenue maba. 9.15

Ba3KoCTs, Temnepa-
H 1075 mije TYpa,, °C
aHMeHoBaHHE rocT
1 oDo3paveHne macna npn st —L
50°C | 100°C | wrxm 2CPRE"
ABHaUHOHHLIE
MC-14 14 200 | —30
MC-20C 21743-176 - 20 250 | —18
MK-22 22 230 | — 14
MC-20 20,5 200 | —18
TypbuHnoe:
2 2-M4 22-123 - 180 | —15
30 2832 180 | —10
46 44 —48 195 | —10
57 55—59 195 -
I1-28 {m1a mpokaTHuiX 6480—78 - 26-30 ) 285 | —10
CTaHOB) '
TpaucMHECCEOHHDE - - 8 200 | =25
Astomobuasroe:! .
ans kopoGok mepenad - - 20-32 | - | -20
I8 FHNOHIHLIX Tepe- - - 14 — —25 |
nau
Uusuagposoe 38 6411 -76 - 38—-44 | 300 | —17
Iunungposoe 52 6411 =76 - 44-59 | 310 | _5

(puc. 9.35): uepe3 TOUKY HePECETeHHS sePTUKANBHON NUHHH, COOT-
BETCTRYIOLUSH BHYTPEHHEMY THAMETDY IO AIHEKA d, ¢ HAKJIOHHOH
(cooTBeTCTBYIOLIEH RaHHOI 9aCTOTE BPALUCHHA 1) IPOBECTH I'OPHIOH-
Tans (BUpabBe HIH BIEBO) QO INEPECEHEHMS C BEPTHUXANBIO,
KoTopas cooTBeTcTByeT paboueil TemmepaType t. Uepes 3Ty Touky
nepeceyeHUs NPOBOJAT HAKIOHHYIO MPAMYIO Napa/lIeIbHO JTHHUAM
9acToT npalneHus. [lepecewenue 3Tof HAKMOHHOH ¢ BEPTHKANBHOMR
mEEuell HOMOTpPaMMEI, COOTBETCTRYIOwWRH TeMmepaType 50°C, Ha
KOTOPOH HAaHECeHK! BEJTHYMHBLI KHHEMATHUECKOH BA3KOCTH B MZ[C
upH t = 50°C, onpenender peKOMEHAYEMYK Ba3kocTh. Hanmpumep,
PaIMaNBHLIE ofHOPAAHLI WapHkonmomwHEOAMK (d = 60 MM npH
n = 1000 o6/mMuEH B t = 75°C) pexoMeHIYETCA CMa3bIBATL MAC/IOM,
EMEIONMM BA3kocTh 42 Mmijc mpu ¢ = 50°C. B penykropax
OPMMEHAIOT CACAYIOMME METORB CMA3bLIBAHHA ITOMIIKIHHKOBBIX
Y3JI0B: NOTPYKCHREEM IIOAIIHITHHKA B MACNAHyio BaaHy (pHC. 9.36);

= darranem (puc. 9.37), pa3Gpei3sTHBaHUEM (XapTepHas), 0] JABICHAEM

-
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Puc. 9.35. HoMorpamma ain BHSopa BEIXOCTH Macas

N
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Puc, 935, CMalbIBauRe TOXLHNRAKA

(macaasas panna)

Puc. 9.37. OATHILHOE CMalLIBaAHMC
HOAUIMOHWKA

t

E-DRAFT.SU

(ImEpKyIAUROHAAN); MACTIHBIM TYMaHOM (pacneLicHHeM). Macisayro
BAHHY NPEMEHMOT TpH dn < 200-10% Mm-06/MHH mnst ropusos-
TaIBHBLIX BAJIOB, KOTa NOJIIHIHHEK HIOMHPOBAH OT o0mel cHcTeMEl
cMa3kd. Macno 3amuBaeTca B KOpHyC uepe3 MacleHKY, BEpXHMIf
YPOBEHb KOTOPOHl pacmosokes N0 3aJaHHOMY YPOBHIO Macia B
Kopmyce.

Cmasnisanne ¢ noMoupio durnieii (puc. 9.37) OpHMEHAIOT [UIf
COPH3OHTANIBHLIX ~ H  BCPTHKAJLHBIX  BajoB NpH  dph <
< 60-10° MM - 06/MuH, CMa3biBarue pa3GpHIrMBaHUEM TIPHMEHAIOT,
KOTAa NMOMIUMITHKKHE YCTAKOR/CHEI B KOPIycax, HE H3OIHPOBAHMBIX
or ofweil cHcTemMB! cMaskd y3ma. Bpawawmmuecs neranu (3ybua-
THIE KoJeca, OUCKE W mp.), CONPHKAcadck ¢ MACAOM, 3AIMTHIM B
KapTep, NpA 8pallieHUH pa3bprIsrHBiOT Maclo, KOTOPOE MONATacT
Ha Tena Kadeiigd WM Oerosble JOPOXKKH KOJCH NOJIIHIHKKOB,

J14 3a1HTS] NOQUIMITHHKOB OT 0GHABHBIX CTPYii Maca (XOoTopEle
co3alT OBICTPOXOOHbIE KOCO3YOBle IIECTEPHM HAH 9YEPBAKH) H
OT NONANAHMA B HUX IOPOXYKTOB H3IHOCA CTABAT 3ALIMTHbLIC madOrl
(puc. 9.38).

CMasbiBaHNE IO MABJIEHHEM ueped QOpCYHKH TPUMEHSIOT IS
PERYKTODOB, paboTaroluX Ipo JOIKATEIbHOE BpeMi §e3 IIepephiBos,
a Takke 1A ONOP BEICOKOCKOPOCTHHIX Tiepeiad, B KOTOPHIX He-
obxoxlMo obecneTdTs WHTEHCHBHBLIH OTROJ TEIUTOTHL

Cma3zbiBaHBE MACIAHEIM TYMaHOM [IPHMEHSIOT A1 BRICOKOCKO-
POCTHHIX [JErKOHArPYXEHHLIX HOAMNMmEHKeR, C NOMOUIBIC Coe-
OHANbHAIX PACHBUTHTENCH IMON JaBNCHUEM B Y3€J MOJAETCA CTPyA
BO3OyXa, KOTOpad yBjIeKaeT YaCTHIL Macha. DTOT MeTog IO3B0JIIeT
MACTY NPOHHKHYTH B NOJIIMOHHKH, DACIOJIOKEHHBIE B TPYIHO-
JOCTYIHBIX MECTAaX, CO3JAacT IPOTOYHOE CMA3LIBAHWE ITPH MHWHH-
MAaTBHOM Ppacxofie Macha, o0ecmeyMBaeT XOpOIiee OXIIAKJCHHS
NOAIMIHAKA, a JABJIEHHE NPEeJOXpPAHNET y3&I OT 3arpA3IHEHHA.

P LI LLLLELL 55°
7N
)
Pac. 9.38. Togmknumkn © MBcA00TpaXa- L
TeALMLIME KONbUAMY 7
L

] > A a=8-2
Pac, 9.39. MajeyXep4Nsaonee Koabmo t=2-Torm
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Maacmuyuvie cmMazounble Mamepuatst IPHMEUAIOT B y3Nmax IpH
d.on < 300. 10® mmMm-06/MKH, Koraa oxpyxkalowiast Cpejia COAEPIKHT
BpENHBE NMPUMECH MK TEMIEpaTypa y3fa pe3ko KWIMEHSeTcH.

HpegennHas TEMIepaTypa yja JOJXKHA GLITh HE MEHee, “eM
Ha 20°C mpke Temmeparyphl KamlemaleHus, Jlnga oTmenenua
y3na oT ofmed cMalousolf CHCTEMEI NPHMEHSIOT Ma3leyaep-
wxABalomue Koubua (puc. 9.39), Bpamaromuecs BMECTE ¢ BAJIOM;
KONMbUO MMEET OT IBYX J0 HeThIpeX XaHasox; 3a30p MExXAY
KoIbUOM H kopruycoM (ctaxaHoM) 0,1—0,3 Mm. Komsmo HosokHO
BLITE YCTAaHOBNEHO Tak, 4TODRI €ro Topeu BEXOZHA 32 CTEHKY
xopmyca (ctaxama) Ha 1-—2 mm (puc. 9.40).

B ycnosugX BRICOKOTO BaXyyma, MHTEHCHEHOTO HOHH3HpYylolle-
ro HIIYYCHHA, BBICOKMX M HH3KHAX TEMISpaTyp, ra3oBeX H
arpecCHBHRIX Cpel NPAMEEAIOT THEPOBIE CMA30THLIC MATEPHANDL:
aueynpdun monubaeHa, Groponact, rpaddT; X HAHOCAT TOHKHM
CROEM Ha TpyluHecs MOBESPXHOCTH.

Vnaomusowue yempoiicmsa No NpHAZANY nefcTBUA pa3gengioT
HA KOHTAKTHGLIE (MaxeTHuie), TabUPHHTHBIE H INENEBRIE; WEHTPO-
Gexuble ® KOMOHHHpPOBaHHbIE.

MauxeTnrle ymotaesnna (tadn. 9.16) pasiuenmior Ha [Ba OCHOB-
HBIX THIA: THN | DOPHMEHAIOT IIPH CKOPOCTH CKOJILKEHHA
v<20 w™Mfc; mam II (¢ NBUIBHUKOM) NPHEMEHAIOT IPH
v £ 15 M/c. TlosepXHOCTE BaJAR IO YIUIOTHEHHEM HOJ/DKHA OBITE
sakanenHoit mo Teepuocty HRC 40, uMeTh 1IEpOXOBATOCTH
Ra<032 mxm, a gns oTsBepcTHA Ra =25 meM. Jonycx mana
NOx YIVIOTHEHHE JOJDKEH COOTBETCTBOBaTh hll.

Jist w3BedeHUs MamXKeT B KPeOUkaX genatoT 2—3 OTBEpCTHA.

Pecype mamxeT — g0 5000 =; onu uajmexHo palGoTaloT xax
NpH [UIACTHYHBIX, TAK M IIpH >XHIKHX CMAa30UHLIX MaTepHanax
Opu nepenajgax Temmneparyp oT —43° go +150°C,

W
N

D NEREE

I=2 pert B
|

oy

r 13

AX0F mer
N
=

¥
Tilngy I

Puc. 940, ¥Vien ovommuoHHKa ¢ He- Puc. %241, ¥Yien nozumoHeka ©
OOALIOBANMEM OAACTHYKOTO CMazou- MBIKETHLIM YOLTOTHCHEEM (OTKPGI-
HOCO MATEpRANR Thie)
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9.16. MamxeTnl pexanoBbic apymposadnyie (Ho TOCT 8752-—179)
PaaMepsl, MM -

d D hi| by
10; 11 26
12; 13; 14 28
15; 16 30 Tl -
17 32
Tun i Tun I 18; 19 35
& HAIILRUKOM
20; 21; 22 40
24 41
25 42
26 45
30;.32 52
35; 36; 38 58 10|14
40 60
42 62
45 65
48; 50 70
52 75
55; 56; 58 80
60 85
63; 65 S0
70: 71 95
75 100
80 105 12(16
85 110
90; 95 120
100 125
105 130

Ha pue, 941 noxasaHa ycTaHOBKA OTKPRITOR MAaHXETHL,
pekoMengyeMasn ToJLKO NpPH JABNEHUH BHYTpH y3ina, ONH3KOM X
atMmocthepuomy. IlpEm BEICOKOM gaBIeHWH B y3/Ie  CIEAYeT
NPHMEHATh 3aKpEITBIE YIUIOTHeRHH (puc. 942), Tak xak OHH He
BELIABJMBAIOTCH H3 KpBIILKH,

Ilpu pabote y3ma B ocobGo NLUIBHON Cpene CTassT JBOH-

BEIE YIIoTHeHMA (pHC. 9.43,4) WIH ABYXKDOMOMHRIE MAaHKETEl

¢ mmnLHMKOM (pHC. 9.43,5).

JIaGUpPHHTHBIE YIUIOTHEHUS NPUMEHSIOT TPH TMEHOGHIX CKOPOCTHX.
Oceroe ynnoTmenHe O pa3beMHEIX XOpHYCOB NOKA3aHO Ka
pac. 9.44; pagnansHoe — Ha pHc, 945 W menesoe — Ha puc. 9.46.
3a30pH 2aM0JHAIOT IWIACTHYHBEIM CMa30YHBIM MaTEPHAIOM, TeMIIe-
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a
% ;

Pue. 9.43. Coocoftl yCTAaHOBER MAaR-
HeTHLIX YNAOTHeMHIE

_|

942, Vies ROJUMOHEKA ¢

Puc.

MAHMETHMM  ynaoTAemwem  (3a- = = ‘ RURHR
NHRKEE
KpLTe) D \\\ﬂ\\\‘t\“\\\s

Puc. 9,44, JlaGupueTtHoe (ocesoe) ynaot-

HeHHe
W// N
Sl ~—iz////z T .

i/

! w
Puc, 9.45. JTaGupuntHoe (pagmannHoe)

YIIOTHEHRE Puc. 9.46. Illenesce ynnorTuenne

paTypa KaIjIeafeHfd KOTOpOTO XOIDKHA OwITh BEIINE TeMIlepa-
TYPEl y3jga. Pa3Meprl KaHasoX M 3asoph! JaOHPHHTHEIX H
INENEBbIX YILIOTHEHUE gannl B Tabnm 9.17. OpgHa U3 koHCTpyRipi

9.17. PaiMepl MaGHpHHTHBIX B INEJeBLIX YOJIOTHEHHH, MM
(cM. puc. 9.45 u 9.46)

4 pama - e N §;) 1 1] r
10 —45 0,2 1 1,5 4,5 3 1,5
5075 0.3 1,5 2.5 4,5 3 2
80—110 0.4 3 3 6 4 2
210
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Pue. 9.47. KoMGnunpopannste
-

YLIOTHEHHR

I =
’ N E=—=
W% ‘ i{“ ,,,_\\\\\\\
7 I I / .////’IVJ’/
\\\\.\\\\
si:{\'{\\‘(\\\lk\“\\\\!\\\}

Puc. 3.48. YRiorhenne neHTpoGexnoro rsma

y3Na MOAIIHIHHKZ ¢ XoMOWUHHpOBaH-
HbIM YIUIOTHGHHEM TIPEACTABIICHA HA
pHc. 9.47.

YunoTHenus ueHTpoOexHOro THma NOKa3aHe HAa pHC. 9.48:
Macno, NONanalcliee HA spalfalolWect XETally, oTOPACEIBAETCH
peHTpobGexHol cunolt o6paTHOC » TIOAIUAITHHK.

§ 9.7. BBIBOP NNOJMWUITHHKOB KAYEHWUSA

OcHoBHBIE KpuTepud paboTOCHoCOBHOCTH MOMLIHITHHKA Kaue-
HHA — ero AMHaMuuecKad H ¢TaTHYecKad I'DY3ONOABEMHOCTD.

Metoa moxbopa NOHIUHNHHKGE NG JHHaAMHYeckoHl rpyso-
MOIBeMHOCTH IPHMEHAIOT B CHY4asX, KOTAd 9acTOTa BpalleHHd
koabua n> 1 ofb/mun. Hpu n=1+10 o6/MuH B pacderax
cnexyeT OpHHEMaThe n = 10 o6/mMun. Ioabop nopmMmHHKOE Mo

" cTaTHYeckoll TPYIONOABEMHOCTH 34¢Ck HE paccMaTpHBaeTex (cm.

[16))

HoMAHaMbHAN AONTOBEYHOCTD (Pecypc) MONIUHITHHED B MHJUTHO-

Hax obopoTos
C\e
-3

rae € — nMHaMK9ecKad IPY3ONOLBEMHOCTE No Katajory, P —
IKBUBANIEHTHAS HArPY3Ka; p — MOKA3aTeNb CTEIICHH: JId IHapHKO-
DONINUTHKKOB p = 3; AAA POIHKONGAIIHIHUKOS p = 10/3,
HoMHHaNbHAA JoIrOBEYHOCTH B 9acax

10°L  10° (c)"

60n  60n

LAY

L= ©9.2)
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Tlpr pacueTax CnefyeT CTPOrO CISHATh 3a TeM,  4To0bl B
dopmynax C u P Geiin BHIDAXCHBI B OJRHX M TeX X€ eJMHHLAX.

Jd OAHOPHIHBIX M ABYXpAIMEX CepHieckaX pamHaNbHBIX
IAPHKOTOMUKITHHKOR, OJHOPAZHBIX PAAHATEHO-YIOPHBIX IlapHKO-
H POAMKONOAUIHIHAKOB JKBHBANCHTHad HATrpy3ka

npu If';'; >e P=(XVF,+ YF)KeKi; 0.3)
F,
IpH <e P=VFKK,, 9.4)

VF,

rae V— xo3(pduuHenT; NPH BpalleHHH BHYTPCHHEro koasua V= 1;
OPH BPAIIEHWH HapykHOro — V = 1,2; F — panHanbHad Harpyska,
F, — ocenas.

Jnavennt X # Y oM. 8 1abn 9.18 u Tabn T4 npunoxedHs.
Inauenns Kg — B Taba. 9.19; sumasenun K, — s Tabn 9.20.

9,18, 3mavenns X n Y 1as soammmEnkon
Paduasenuie odnopaduste u deyxproube

Fa Fy
<e — 2
fa VF, VF, e
Co
X Y X Y
0,014 2,30 0,19
0,028 1,99 0,22 .
0,056 1,71 ° 0,26
0,084 i,55 0,28™
0,11 i 0 0,56 1,45 0,30
0,17 1,31 0,34
0,28 i15 0,38
0,42 1,04 0,42
0,56 1,06 0,44
Paduaacho-ynoprsie Konuueckue W paduaibHbie
CAMOYCIAHAGAUSAIOWUECA POANKOROIUUNNUKY
OnpuropanpLe Hayxpantbic

Fa <o Fa 5, Fa_ e Fo_ 5, e

VF, - VF, Fr VF,
X Y X Y X Y X b4
i 0 0,4 | O4ctge | 1 |0,45¢ctge| 0,67 [0,67ctgal l,5tga
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MTpodosncenue maba. 9.18

OnnopanHue Asyxpansue
o "Fa Fa Fa Fa Fa
& C, VF, < VF, P VE, vE, S| ¢
X 14 X Y X Y X Y
Paduaavno-ynoprble wapuxorodusunnuKy
0,014 1,81 2,08 2,94 | 0,30
0,029 1,62 1,84 2,63 | 0,34
0,057 1,46 1,60 2,371 0,37
0,086 1,34 1,52 2,18 | 0,41
12 |p,11 1 H 0,45 | 1,22 1 1,391 0,74 | 1,98 | 0,45
6,17 1,13 1,30 1,84 | 0,48
0,29 1,04 1,20 1,69 | 0,52
0,43 1,01 1,16 1,64 | 0,54
0,57 1,06 1,16 1,62 [ 0,54
0,015 1,47 1,65 2,39] 0,38
0,029 1,40 1,57 2,28 | 0,40
0,058 1,30 1,46 2,11 | 0,43
0,087 1,23 1,38 2,00 | 0,46
13 |0,12 1 0 0,44 | 1,19 1,34 10,72 | 1,53 | 0,47
0,17 1,12 1,26 1,82 | 0,50
0,29 1,02 1,14 1,66 | 0,55
0,44 1,60 1,12 1,63 ] 0,56
0,58 1,00 1,12 1,63 | 0,56
18, 0,43 | 1,00 0,02 0,70 | 1,63 j 0,57
19, 0,92
26
24, 0,41 | 0,87 0,67 | 1,44 | 0,68
25,
26
30
35, 36 1 H 0,39 | 0,76 1 0,78 | 0,63 | 1,24 | 0,80
40 0,37 | 0,66 0,66 | 0,60 | 1,07 | 0,95
6,35 | 0.57 0,55 10,57 }093 | 114
MNpumesannae. j— 4HCNO PAROB TCN EAMCHHAL
213


http://www.e-draft.su

9.19. 3navente kodddumienta K

Harpy3ka
HA ROMLMNAHK

Ks

[Ipunmepsi
HCHONBIOBAHUS

Crokoijtuag 6e3 TomuxoB

Jlerxne Tonuxi, KPATKOBpE-
MeHHbIE HEperpy3kn go 125%
HOMUHAABHOM (pacyeTHOI) Ha-
I'pPy2KH

Ymepeunsie rosukd, bBubpa-
OHOHHAN Harpyska, KpaTko-
BpEMeHHAN leperpy3ka Jo
150 % momuuanbroi (paceer-
HOH} Harpysk#

To %xe, B YCIOBHSX IOBHI-
WeRHOH HanekHOCTH

Harpysxu co 3RaYHTeNbHEIMH
Ton4xaMH ¥ puGpaumeil, KpaT-
KOBDEMEHHEIE NEPETPYIKH 1O
200 %, nomenansRoil (pacuer-
HOM) HATpY3KH

Harpyskd c CHNBHEIMH yaa-
paMH, KpaTKOBPeMEHHEIE Tie-
perpyskn  ao 30077 nomnm-
HanbHOH (pacvueTHO#) Harpys-
Xi

1,0—-1,2

}’3—}:5

1,5—-1.8

1,8-2,5

2,5-30

1,0

Pomixy JNeHTOYHLIX KOHBEite-
poB

IMpeunsuonspie 3yGuaThie ne-
penan, METAICPEXRYIHE
CTAaHKH (KpOME CTPOTANBHEIX H
AonbGekHbIX), BIOKH, 3ICKTpO-
INBUTATENH Malloit M cpearei
MOLUHOCTH, IETKUE BEHTHIIATO-
phl H BO3AYXOJYBKH

Eykchi peibCcoBOro noABHKHO-
ro coctaea, 3ybuarele nepena-
ya 7-it ¥ 8-fi creneHed TOM-
HOCTH, peayKTOPE! BCeX KOH-
CTpyKUu#, BHHTOBbIE KOHBeke-
pbl

Uentpudyrd, MOLIHEIE 3IEXT-
PH¥ECKHE MALUHHE, JHEpreTH-

Heckoe obopyaoBaHKe

3ybuaTeie nepemaun 9-& cre-
HEHY TOYHOCTH, ApobHNKH H
KOLipbl, EpHBOWUAIHO-IIATYH-
HEIE MEXAHH3Mb, BAIKH UPO-
KaTHBIX CTaHOB, MOUXHEIE BeH-
THAATOPBl H FRCTAYCTEPH!

Taxeanie KOBOYHLIE MALUHHEL
JeCONMANBHEIE PaMul, pabouue
POJILTAHTH ¥ KpYNHOCOPTHEIX
CTAHOB, OJIOMHAHTOR H CIf-
GuHros

v

9.20. Inavende xoddbdummenra K.

Pafioqas TeMmepaTypa

Tomnrnxuga, "C 125

150

175 | 200 | 225 | 250 | 350

Temneparypubiii
rkoadpduunent K,

1,05

1,10

L1511 1,25 1,35 | 1,40t 1,45
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DKBHBANEHTHAA HATpY3Ka NI OAHOPSIOHBIX W JBYXPSANHEIX
MOJITHIHEKOE ¢ KOPOTKHMH IMIMHIPHYECKEMH ponHKaMmu (6e3
6opTOB HA HAPYXHOM HIHM BHYTPSHHEM KOJLIAX)

P = F,VKeKs. 9.5)

OKBHBAJIEHTHAA HATpY3Ka AJA YNOPHBIX MOAIIMIHHKOB (iapu-
KOBBIX H POJIHKOBBIX)

P = F KK, 9.6)

Ana pafuambLHO-yNOPHEIX iLAPHKONOMIUANHHAKOB ¢ HOMHHANb-
‘BBIM YTTIOM KOWTAKTa d = 15° ¥ KOHMMECKHX POJIHKOTOALIMITHHKOB
xo3(bunuenTs pagnansHof (X) v ocesoii (Y) HATPY3IKH BHIOHPAIOT
B 3aBACHMOCTH OT OTHoulewus F,/VF, xostibuinueHTa ocenoro
Harpy®eHHMH € M yraa KOHTAkTa o Bemuwswnsl X ® Y gna pa-
IUANLHBIX H PATHATTEHO-YNODHBIX (HAPHKOMORIIANHHKOB C YII0M
¢ < 15° BRIOMpAOT MO BERWYHHE OTHOWICHHE OCEBOH HATPY3KH K
€ro craTHucckoit rpysonogneMmuocta: F,/Cy. 1lpu smibope Y cre-
OyeT NPHMEHATH NHHEHHYIO HHTEPIONAOHEO.

IIpn nonbope pammansHEIX H PagdaNbHO-YHNOPHBIX IAPHKO-
MOMIIMNHAKOR, A TAKKE KOHHYECKHX pPONHKOBLIX TNOIIATHHKOB
HeoOXOMMMO YYHTHIBATH, 9TO OCEBAX HArpydka He OKAJILIBAET
BAUAHMA HA BEIMYHHY O5KRHBAJIEHTHOH HATpDY3KE J0 Tex mop,
noka 3padverme F,/VF, He NpeBHICHT ONpEACNCHHOH BENHYHHLI ¢
(3HaveHMe ¢ BRHIOHMpPAIOT MO TAOMHUAM HIM GOpMYJIam).

YunTeiBAA yKAa3aHHOE BbIIe, B (OpMYyNe i ONpEAcHcHHA
3KBHBANIEHTHOH Harpys3xw npu F,/VF, < e cnefdyeT NpHHHMATL
Y=0

Jna (HapHKOBHIX pajHANGHO-YIOPHHIX OOMUIHIHHKOB C YIJIOM
KOHTAKTA O = 12° BENHYHHY ¢ ONpelenfArT no dhopMyne

Ig gfo— 1,144 -
lge = —379 9.7
Jna Tex xe NOAiHOHHKOB € YIIOM KOHTARTa o = 15°
' lgg—; 1,766
Ige = T (9.8)

JAns DONIIMOHMKOB C YrIaMH KOWTAKTa o < 18° Bemuummy e
MOXKHO TaKke OTnpefelHTh M3 rpaduka (prc. 9.49). Ilpr noanbope
OBYXpAOHEIX PAjMalEHO-YIOPHBIX LIAPHKOBLIX HJIH KOHHYCCKHX
PONHEKOBLIX NOSIUHIHAKOB HANO HMETh B BHAY, 4TO [axe He-
Gostbiune oceBble YCHNHA BAMAIOT W3 BENHYHHY OKBHBAJEHTHOM
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e i Puc. 9.49. Tpadux nra ompezenenns

dfma d‘ﬁ_o/f g B 3aBKcHMoeTH oF F/Cpu o
il
45 / L~
/ / HarpyakH. Ciemyer  yuuTel-
o o =12° BATH, YTO NpH pacyeTe IMHA-

MHAYECKO# py3IONOObEMHOCTH
H 3KBHBANICHTHOH IMHaMmdec-
KO HATPY3KH y3Na, COCTOALLe-
ro H3 COBOGHHBIX PAAHANHHO-
YNOpHSIX MOJLUHIHHKOB, YCTAHOBNCHHBIX Y3KHMH WIH LIHDOKHMI
TOpPUAMH WAPYXHLIX KONEIl APYT K ApYTY, NAapy OAMHAKOBBIX TMOA-
UTHAMHKOB PACCMATPHBAIOT KAK OAMH [BYXPAIOHWH paauarbHO-
YROPHBI TTO/ILIHITHHK.

CapoeHuble pagHANbHO-YIOPHLIE IUIAPHKOBHIE HJIH KOHHYECKHE
PONHKOBLIE IOAIHIRHKH TIPH OTHOILEHAR F, /F, < e paccauTHBAIOT
Kak OBYXpsAHBIC,

Ecnm F,/F, > e, To B ABYXPAOHEIX NommuumHMEKax Oyner paGo-
TATH TONBKO OOWH PAl TEN KAYCHHA, H BEJMYHEY [HHAMH-
4eCKOH pYIONOMbEMHOCTH CNEAYeT TNPHHHMATL TAKOH K€, Kak
JUIA OJHOPANHOIO NOJIUMIHHMKA.

B pagHanpHO-YNOPHHIX MOJIUNIHMKAX IpH [CHCTBHH HAa HHX
pafnaibHBIX HATPY3OK BO3HHKAIOT OCEBHIC COCTABIAMOLIAC S§, ompe-
JendeMble oo (popMynaM:

S =0,83eF, } ) — JUIA KOHHYECKUX PONAKONONUIHIHAKOB,
S =eF,

o 82 B¢ 06 4 Fuft,

— I8 paAHANLHO-YIOPHEIX IAPHKONOMILHD-
HHKOB. -

Ocepbie Harpyski, AclcrByronne BA paJnanbHO-YIIOPHBIE KOHH-
geckHe IMOJILUHMHHKN, ONPEIENAIOT C YYETOM CXEMBI JeHCTBHA
BHCUIIHHX YCPUIHI"'! B 3ABHCHMOCTH OT OTHOCHTCIBRHOLO pacnono—
wenud Hogiuunuukos (puc. 9.50). Ecnu pammansHo-ynopHsle

I ¥ x I
5; lFr J[ lfr Jl

. |
T

an
T "‘.
=
an
=
o
1
E)
] @
o

3 S S I

a) )

Puc, 9.50. CxeMa peficTBug ¢/ B pagHINLHO-YNCPHLIX NOANMIEHKAX, YCTINOBACHAMX
@ — BPACNOp; 6 — BpACTHAKY
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TONUMIHHKH YCTAHOBNEHE! 10 KOHLAM BATIA BPACMOP WY BpacTIx-
Ky, TO pEIyNMbTHPYIOMIHE OCEBLIC WATrPY3KH KaXXAO0TO MOIHNHAKA
ONpeAEnsi}oT C yYeTOM feiCTBHA BHelIHEH oceBoll Harpy3kH
(oceBoe yCHIHME 9YCpBska, OceBble YCHIMA KOCO3YOHX MIM KOHH-
4ECKHX 3YOYATHIX XOMeC M Mp.); AOMKHLL OLITH YYTEHH OCE-
Bhi€ COCTABIOUIME OT PAaAHKANBHLIX HATPY3OK, ACHCTBYIOIIHE Ha
KaXAbI DOJMIHITHHK,

PesynbTHpyIOmHe OCEBEE HATPYIKH DOMIIHNHEKOB ONPENEIAIOT
no Ttabn. 9.21. OpHeHTHpoBOYHEIE pEeKOMCHOALMH 0O BEIGODY
MOAIKNHKKOB JaHW B Tabn 9,22,

9.21. PopMyNL AN PACHETA OCEBBIX HATPYIOK

—
-,E ¥YcnoBra warpywenus Oceene
2 Harpyam
1 - Sl 2 S][' 1 | =
’ | > 5; Fal = Sl
F, 20 £ =51 -—1 5,
(2| 81 <Sm; 52 ' FaH=Sl+Fa
{3} 81 <5y | fa l 5y For=Sn—F,
Fe<Sn— 8 Sibe Fa1=95n
FE ]
9.22. PexoMenJauny mo BHIGepy paTHalLHO-YNOPHEIX
IAPAKORO IUHAHKKOB
OTHowe
1" mwe |Kouctpykrus- Ocezas co-
A F, Hoe 0bo3Ha CTB.HJ'IRID].'I’.IE\!
S Fa semte & yron Hﬁg}y{:nbﬂ;ﬂ [Ipumenanne
- KH B
:‘!} rl KOHTAKTa ooagx oT Fr]
] i
Fg,BS—(},S 360005, 0,3 Fp HonycTHMO HCnoNs3oRalHe ocabo
) a=12 Jerxoit A cRepxJIerkof cepHit
10,8112 46000é 0,6 Fp Ilpr BeckMa BHICOKMX CKOpOCTHX
2 w_’& a=26 nerxaf CepHs  NPEANOYTHTENbHEE
. 1,2 66000i 0,9 F, Ana BHICOKHX CXOpOCTeR noAumn-
. =36 HHK C JaHHbLIM YIJIOM KOHT2kTa
HENTpHT 0ieH
IT n £ :
PEMevauue Ipa X < 0,35 npaMeHfIOT ONHODRAHLIC PAAMAILHLIE
" r
WEPUKOBLIE TOMIHITHIK.
[ -
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ITpu onpeneneH:r OCEBLIX HATPY30K ABYXPANHBIX (cnBoeHHBIX)
PAIMANEHO-YIOPHEIX TOMLUMITHWKOB OCEBLIE COCTABIIANOLIHC S ue

Y9HTRIBAIOT,
B pagqansHO-YNOPHRIX NOJMMIHHKAX DAMNANHHEIC PEAKIHH

- cYMTAIOTCH TPHIOKCHHBIMH K Bajy B TOYKAX Mepecewesud Hop-
Mauei, MPOBEJCHHBIX K CEpEAMHAM KOHTAXTHEIX MNIOLIANOK. Pac-
cromume a (cM. puc. 9.17 H 9.20) MexOy ITOH TOYKOH M TOPLOM
MOMIMNEMKA AIS OJHOPAAHBIX PaJHANLHO-YIOPHLIX iApHXONOa-
[IHITHUKOB

B
a=05 (B + (—d—_;—)tgu);

ANA ODHOPANMBIX POJMKOBBIX KOHHYECKHX INOJLIMIHHKOB
T (d+ D)e

2 6

Ecr B A8YXpSAHMBIX PagHANBHO-YHODHBIX NOJUIHAHMKAX pd-

GoTaroT o0a paAnNa Ten KaweHHs, TO CYHTAXOT, 9TO pajHANBHAA

peaxiss MpIIOKEHA MOCepeHHE MOALMIHHKA. Ecmt xe pabotaer

TOJILKO OIHH pAf, TO pajHANBHbIE PEaKUHH, Kak M ANA OAHOPAA-
- HBIX MOOALINATTHHKOE, CMELIATCA Hd paccronuﬂe

(9.10)

(9.11)

a=05 £+ E+—Dltga . (9.12)
T2 2
ana ,unyxpﬁmnhlx KOHHYMECKHX pOJ’IHKDHO}lH]HHHHKDB
' 3T _ (d+D)e

Bemwuunet B, d, T, &, e BHOUpa:oT u3 TAONHL NPHIOKEHHAL
[ToaiHnHUKA, BOCHPHHHMANOIIHE HATPY3KY B HCMOABIKHOM
COCTOAMRM Wi TpH A <1 0O6/MHM, NOAOHPAIOT MO CTATHICCKOM
. rpy3onoabemuocTi Co H [0 IKBUBANICHTHO! CTATHICCKOA HArpY3Ke
P, Tax, 9T06nl Py < Co. Ind pagHanbHEIX H pagHanhHO-YIOPHBIX
iIAPHKD- H PONHKONOALIMTHAKOE Po ONPENENIOT Kak naubonkimee
3HaueHHe W3 ABYX (opmyn:
Po = XoF, + YoF,; }

(9.13)
Pg = Fr-
JIJ'U! pam{anbﬂmx pOHH]COﬂOIlUJHHHHKOB C KOpDTKHMH LHJTHH -

pHuCCKHME poaukaMu Pg = F..
3nauenns Ko>pdHuMenToB X,, Yo Aamsl B Tabn 9.23.
[oAIUHTHEKY I8 NEpEMEHHBIX pexXumMoB paboThi nogbuparT
[0 JKBUBANEHTHOM HAIpY3Keé H YCIOBHOH 49acTOTE BPALCHHS, Ecnu
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- - mmwAEa,

9.23. 3uaverna koddduayentos pamanuuoli X u ocenoi Y, marpyzok

OasopAaHEe HByxpaansie
Tun MOAIXHTITHMEH NOOIIHITHH KK
NOAIHITHAKA
X, Y, X, Y,
HlzpuKonoAMMIHUKN paanaIsHEle 0.6 0,5 0,6 0,5
IMapuxonoaUMITHUKA paaHaTs-
HO-yHOpHBIE ¢ O°;
18 0,43 0,86
19 0,43 0,86
20 0,42 0,84
25 0,38 0,76
26 0,5 0,37 1 0,74
30 0,33 0,66
35 0,29 0,58
36 0,28 0,56
40 0,26 0,52
apukonoAMIMAHUKR  CAMOYC- 0,5 1022ctgo 1 0,44ctga
TAHABJMBAIOLIHECA H POJHKO-
HOANHGHHER CaMOYCTAHABMA-
"+ | BalOmMECK M KOHHYECKHE

Dpumevanue, [nd Naphl OQNHAKOBHX OSHOPAANBIX [AZHAILHO-YIOP-
HEIX ROAUMIHWKOB, YCTAHOBNEHREIX Y3EKEMA WM IUEDOKMMH TOPOAMA KO-
Jetl APYT K ApPYLY, CAGOYST OPWMEHAT: T¢ ME 3HAYEHHS Xo>hPMIMEHTOR
Xy m Y, 9ro m ars ogmoro pmeyxpsmsoro. Jns meyx m Gonee oae-
EAROBEIX ORHOPAANKIX pafRANBHO-YIOPHHIX WAPHEONOAUIHIHAEOB, YCTAHOBICH-
| BEIX DocnencBaTeNhHO (MO CXEME KTARAEM»), CAEAYET HOPHMEHATE TE e
Smawennn xoabdummenton X, Y, WTO M HLDA OZHOrC TAKOrC Xe HOA-

:;iia.rpy:sxa MEHAETCHS MO NHHEHHOMY 3aKOoHY OT Puy, a0 P, (npm
).+ MOCTOSNHOA 4acTOTe BpalgHHR), TO 3KBHBAJCHTHAA HATPY3KA

g ; P= Mj_zi“ﬁ_ {9.14)
_ 't‘ ! s Ecan HArpyska H 94CTOTA BPAIUEHHS HIMSHMIOTCA o Oosice
¥, (WIOKHHIM 3AKOHAM, TO JKBHBANEHTHAA HArpy3ka
a 3
p_ VP%LI +P3L, + T:]La +o.+ Pl .19
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rne P,, P;, Pj,...,P, — MOCTOAHHBIE HAIDY3KH, NefiCTBYIOMIHE B
TewenHe Ly, L, L3, ..., L, MamonoB oGopoTos; L — obmee 1HCTIO
MHJUIHOHOB oﬁopomn B TedeHHE KOTOpPOrO JeiCTBYIOT yka3aHHRIC

HATPY3KH.
Juauenns L, %, damsi B 1abm 9.24, 9.25.

o TOCT 16162 —85 MHMHMARLHAK HONCOBEYHOCTD MOJLIMITHI~
koB Jng 3y0uaTeiXx PpeOyKTopoB Ly = 10000 =, 4epBATHBIX
L, = 5000 1,

C
9.24. Be;TyMHa OTHOUWICHHA 5 A WAPHKOBLIX HOJMHANHKOB B

JlQnroBexHOCTh YacToTs BPAILEHHA,
Ly 10 25 63 100 | 160 | 200 | 320 | 400
200 1,06 | 1,45 | 1,96 | 2,29 | 2,67 288 | 3,36 | 3,63
3200 1241 1,68 ] 2,29 | 2,67 | 3,11 3,36 | 3,91 | 4,23
4 000 1,34 | 1,821 2,47 | 2,88 | 3.36 | 3,63 | 4,23 4,56
5000 1,45 | 1,96 | 2,67 3,11 3,63 | 3,91 { 4,56 | 4,93
6 300 1,56 | 2,12 | 2,88 | 3,36 | 3,91 4,23 | 493 | 5,32
8 000 1,68 | 2,201 3,11 | 3,63 | 4,23 4,5 | 5,32 | 5,75
10003 1821247 336 | 3,9114,5 4,93 5151 6,20
12 500 1,96 | 2,67 { 3,63 | 423 | 493 532 | 6,20 | 6,70
16 000 2,12 | 2,88 | 391 | 4,56 532|575 6,70 | 7,23
20000 229 | 3,11 | 4,23 | 493 | 5,75 6,20 | 7,23 | 7.81
25000 247 | 3361 4,56 | 532 | 6,20 | 6,70 781 | 8,43
32000 267 | 363493575670 723 | 843 9,11
40 0G0 2.88 391 5 3216201723781 |91 983

9.25. BenynAa OTROUIEHHA JIR POMAKOBEIX HOJLUIMNHHKOGR

JIo AT OREHHOCTE HactroTa RPaLLEHHA,
Lp, ¥ 10 25 63 | 100 | 160 | 200 | 320 | 400
2000 1,05 1,30 | 1,83 | 2,11 | 2,42 | 2,59 2,97 | 3,19
3200 1,21 | 1,60 2,11 | 2,42 2,78 1 2,97 | 3,42 3,66
4 000 1,30 | 1,71 | 2,26 2,59 | 2,97 3,19 1 3,66 3,92
5000 1,39 {1 1,83 | 242 | 2,78 | 3,19 3,42 | 3,92 | 4,20
6 300 1,49 | 1,97 2,59 2,97 | 3,42 | 3,66 | 420 | 4,50
8000 1,60 | 2,11 ] 2,78 3,19 | 3,66 | 3,92 | 4,50 4,82
10000 1,71 | 2,26 | 2,97 | 3,42 | 3,92 | 4,20 4,82 | 5,17
12 500 1,83 1 2421 3,19 3, 66 | 4,20 | 4,50 { 5,17 5,54
16 000 1971259 342 392|450 4,82 5,54 5,94
20000 2,11 | 2,78 3,66 4201 482 [ 5,17 | 5,94 | 6,36

25000 226 | 297|392 450|517 5,54 | 636 6,81

32000 242 | 3,19 | 4,20 4,82 5,541 594 | 6,81 7,30

40 000 2,59 | 3,42 | 4,50 517 594|636 | 730 7.82
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IToaGOp MOMIIMMHUKOB NIAPHKOELIX H PAIHANSHEIX C MKNHHpH-
YECKAMH PONHKAMH MpH AeHCTBHH HA HUX TOJLKO pPaTHATRHEIX
HATpY30K BEOYT B TAKOM DOpInKe:

a) BBIMONHAIOT 3CKH3HYI0 KOMIOHOBKY Y3Ja H IIPHOIIKEHHO Ha-
MEYAIOT pACCTONHUES MEXY NOIUINMTHEKAME,

0) onpemensioT peakuum omop;

B) ONPENENIMOT JKBHBANCHTHLIE HATPY3KH TOALHITHHEKOB;

T) 33JaBAMMCH JONTOBEYHOCTBIO L, uamBonee HArPYyXeHHOO

JABHACHMOCTH 0T A0 OBE€YHOCTH L’. H 98CTOTH BpalieHdd 7

o6/ MuH

500 630 Ro0 1000 | 1250 1600 2000 2500 3200

3901 423 | 45 | 493 | 532 5751 620 | 670
456 493 | 532 | 55| 620 60| 723 I8 §§§
493| 5321 575| 620| 670 | 723 | 781 | 43| on
532| 5751 620 | 670 | 723 | 781 | &43 | on | o83
575 620 [ 670 723 | 781 | 843 o911 | 983 | 108
620 670 | 723 781 ] 843 | 911 ] 983 | 106 | 115
670 723 | 781 | 843 | o1 | 983|106 {115 | 124
723 7,81 | 843 | 9u1 | 983 | 106 | 115 | 124 | 134
781 843 | ou1 | 983 | 106 |15 | 124 | 134 | 145
843 901 | 983 | 1006 | 115 | 124 | 134 | 1245 | 156
o01| 983 | 106 | 115 | 124 | 134 | 145 | 156 | 168
983 106 | 115 | 124 | 134 | 145 | 156 | 168 | 182
w06 | 155 [ 124 | 134 | 145 | 156 | 168 | 182 | 19%

I,
e

B 3ABHCHMOCTH OT [OAroBeHOCTH L; W 9acTOTHl mpamiemu’ n

- ob/Muy

506 630 800 1000 1250 1600 2000 2500 3200

Gog s iCo

1392 4,20 4,50 4,82 3,17 5,54 5,94 6,36 6,81

1 4,50 | 4,82 5,17 5,54 5,94 6,36 6,81 7,30 7.82

1636 | 631 | 730 | 782 | 838 | 898 | 962

_ , 38| 8 103 | 110

e8] 730 | 782 | 838 | 898 | 962 103 | 110 | 118

01730 ) 7,82 | 838 | 898 | 962|103 [11,0 |18 | 127
|782 | 838 | 898 | 962|103 | 110 | 118 | 127 | 136

3,42 ] 3,66 3,92 4,20 4,50 4,82 517 5,54 5,94
4,20 | 4,50 4,82 5,17 5,54 5,94 6,36 6,81 7,30

482 | 517 5,54 5,94 6,36 6,81 7,30 7,82

A} E] ’ ] + k) 8 38
5,17 ] 554 5,94 6,36 6,81 7,30 7,82 8,38 898
54| 594 6,36 6,81 7,30 782 8,38 8,98 9,62
594 | 6,36 6,81 7,30 7,82 8,38 8,98 9,62 | 10,3

838 | 898 | 9,62 103 | 1o {8 | 127 | 136 | 146
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NOMILMIHMKA, BHIMUMCIAIOT Mo dopmyne (9.2) Tpebyemylo mHHaMit-
YECKYIO IPY30MOabeMHOCTE €ro C;

1) noabupaeT No JHAMETPY NOCAJOTHOIO MeCTa HOMEp Noa-
[IMNHMKA, HAagWHAS C JIETKAX CEpRH, HAaXOMAT €ro IuHAMM-
YecKylo Tpy30HOIbEMHOCTE H NPOBEPAIOT BHINONMEHHE YCJIOBHA
C € [C], rae [C] — 3HadeHme NWHAMHICCKOA IpPy30ONOABLEMHOCTH
no Tabn I13—I15 npEnoxeyas HIH NO KaTaliory. :

Fcng 3TO YCHOBHE HE BHIIONHEHO, TO MEPEXOAAT OT nerkof
CepHH K CpejiHeR HiH Tsoxenol (IpH TOM xe AuaMeTpe uangs!
d). Ec/H IIOMIUMITHUK TIO CBOMM rabapuTaM NPHMEHHTh B JAHHOM
yane HeT BO3MOXHOCTH, TO CNefyeT nepediTd k [pyromy THmy
YO AL HIHHKA (HATIPHMED, OT iAPHKOBBIX K POTMKOBLIM) HITH K ApyToii
CXeMe pacloJiokeHHA WX Ha Bany. IIpm OCMOXHEHWAX B pHIbOpE
pAAHATLRO-YOPHBIX NOTIIAIHAKOB (IPH HANHHHE HONBLIHK OCEBRIX
HArpy3oK M Ap.) PeKOMEHAYETCH MEPEXOAHTH HAa MOJIIHIHUKXA C
GoMLIUHM YTJIOM KoHTakTa (@ = 26 +36°). B nexoTOpBIX caysasX
MOXeT O0Ka3aThcf, YTO BCE 3TH MEpH HE JagyT KCnaeMoro
sdupexTa, TOTAA CAEAYET YBEHTHTD AMAMETp NOCANIOTHOTO MECTE H
NpOBEPHTE MOMIHNHMK OOJIBIIEr0 HOMEpA.

Ecmm [C] smawnrensno Buiue € jaxe NpH NPHMEHCHHH
NOALUIMOMKKA JeTkoH cepHH (¥TO 9YACTO HMEET MECTO A THXO-
XONALIX BANOB PEAYKTOPOB ¢ INUIMHAPHYECKEMH TNPAMO3yOLIMHU
KOJNecCaMHM M 118 BaJIOB KONEC 4YEPBAYHLIX PEAYKTOPOB), TO JMa-
MeTp nandel Baja YMEHBUATH HH B KOEM QIydaé He CIEAYET,
TAK KaK OH OMpEIeieH H3 pacueTa Ha MPOYHOCTDH; pacdeTHas A0aro-
BEYHOCTH TOMIIMOHMKA OyneT HaMHOTO GojbIlie pErnaMeHTHpO-
BaHHOM.

BrIGOp pagManbHO-YIOPHBIX MAPHKOBLIX H KOHHHECKHX pOJH-
KOBbIX [IOAIIHNHKKOB BEAYT B ApPYroil MOCASHOBATEILHOCTH:

a) YYHTEIBAS YCIOBHA IKCILTyaTAUMH, KOHCTPYKIMIO Y3na, JHa-
MeTp nandhi, HAMeualoT THIOPAIMEP NOMUHNRHKA;

6) BBHINOSTHSIOT SCKH3HYI0 KOMIOHOBKY y351a, OMPEAe/IOT TOIKHI

NpWIOXKERHA pajUaTsHBIX peakuMil (pasMep a, KOTOpbIE 3aBHCHT

oT &);
B) ONpeIglIgIOT CyMMapHUIE peakilHi Onop;
) BHISHCISIOT SKBHBANECHTHLIC HATPY3KH NOMIUHATTHAKOB (xoacb-

punpenTl X H Y 3aBHCAT OT BeNHVYHHH e, VI HAXOXJCHHA
koTOpoi HeoOXoAHMO 3IHATE THIOpPa3MeEp MOAIIATIHHKA);

1) N0 TA6NHUAM NpPHJIOKEHHS HNH NO KATAajory OMpele/iunoT
JMHEAMHEECKYI0 TPY30HONbEMHOCT: HAMEUYEHHOTO MOIIIMITHAKA ]

€) MO 3KBHBANEHTHOR HAarpyske H JHHaAMH4ecKOf Ipy3omnogh-
eMHEOCTH BLIYHCIISIOT TEOPETHYECKY:0 OONIOBETHOCTh NOANTHITHHES,
KoTopaf He foyokua GelTe MeHblle TPeBGyeMON; €CaM 3TO YCTOBHE

2

_—M

#e OOECTevuBAETCA, TO BLIOHpaOT NMOJUHOHMKE ApYTHX CepHi u
TUMOB, YBENHYHBAXOT AUAMETP Lamldbl Baja.
IIpumeprr nmoaGopa nomuMOEHKOB NpEBEAeHHl B T, XII,

§ 9.8. NOJIIMITHUKHA CKOJLXKEHNA

VICXOABEIMH NAHHEIMH JUIA MpOeKTHPOBAHAA ONOp CKOMNBKEHHS
CIIYy®aT qneﬂmmﬂe NOKA3ATENH . HATpY3Ka Ha onopy -- € BEJH4YHHA,
HAMpaB/ieHHe H rpaduK HIMEHEHMs, <ACTOTA BpalleHWd Bana;
OMAMETP uAandsl, ONpenenseMbii W3 MpealIECTBYIOMETO paceTa
BaJla M €rOo KOHCTPYKuMM; ycnosua sxchnyaramun.

B cooTBeTCTBUM € 3TUMM JAHHLIMM KOHCTPYKTOD HAMEMAET THII
OOOiTHITHHK], pYKOBOJICTEYACE CTAHAApTAMH H HOpPMAIIAMH ; OlIpene-
JAET OCHOBHBIE pa3Mephi €ro, BHIOHpaeT MATepHAN BKIAJEIHLA,
BHIOEI CMAlbIBAHHA,

B kypcoOBuIX NpOEKTAx, BLINONHAEMEIX B TEXHAKYMAX, HOM-
LIMITHHKA CKOJIbXEHHA NPOCKTHPYIOT UL OMOp BANOE PEyKTOPOB
B BHJe BCTPOCHHBIX B KODIYS KOHCTpYKuUmil. MaTepuan BEIAOHI-
el BHOHPAaIOT H3 Ipynns auTHGPHKIHOHESIX craBos (Tabn. 9.26

u 527), nopOiIKOBOR METAJIOKEPAMUKH (NOpHCTHIE OpoH3IO- H
Wenesorpactur).

9.26. AHTHGPHKOMOHHLIE YYryH AJR BOANMIEHKOB CKOThKEHHA

TaepaoceTts 3
Mapxa ?fﬂB N[{lll'a v Mfc MI[{: -]:M/c
AUC-1* 180—240 0,05 2 0,1
9 0,2 1,8
AUC-2* 196 —229 0,1 3 0,3
6,0 0,75 4,5
AUC3 160 —19% a1 3 0,3
6 0,75 4,5
AYB-1* 216—260 0,5 5 25
: 12 1 12
AUYB-2 167—197 0,5 1 2,5
12 5 12
* TepmoofpaboTka BANA — 3aXaNkd HOH HOPMAIUM3IAOMA.
_ MpaMezamne, Jna YMCHBIICHEA HIHOCA Baja CNICAYeT BhIGH-
pa'l'b Mapky 9yryHa, HMEHIYI0 TBEpJCCTh HHXE, 9¢M Y Bana.
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CMa3bIBaHUE — HETPEPHIBHOC, KH/IKMM CMa3OTHBIM MATCPHAIOM
BLICOKOIl BA3KOCTH, B OCHOBHOM CMAa3OSHBIMH MAaClaMH Mapok
M-40A, U-50A, U-70A. B 3aBHCHMOCTH OT TONLIMHLL CMaz0d-
HOTO CIOf, OGPAlYIOMIErocs MEXAYy TPYIHMHCS NOBEPXHOCTAMH,
pasmHAOT CIeAYONINe BHIBI CMa3OK:

2udpodUHAMUY eCKAA CMA3KA, OCYLIECTBIACMA IpH BLICOKOM CKO-
POCTE CKONBXKEHHS, CPABHHTE/ILHO ne6GonbIIONH YAEAEHOH HATPY3KE
H COOTBETCTBYIOMEH BA3KOCTH CMa30¥HOIO Macna;

zudpocmamuveckan CMaska, MpHMEHAeMas [ OTOP; HECYILMX
GONbIIYI0 HATPY3Ky NpPH Manofi CKOPOCTH CKOJNBXEHEA, ¢MAa309-
Hast KEZKOCTh, MOJABAEMAR MOJ AaBIeHHEM, PA3fIENIFCT TPYLHEc
NOBEPXHOCTH NpH JEOGOM PpERHME paboTsl; pacueT omop I
oTHX MBYX BRaoB cmask cM. [17];

2panudKan W NOAYHCUOKOCMHAA CMA3KHM XapaKTEPHUIylOTCA TEM,
4TO TOHKHIA cnofi XKAOKOTO CMAa3OuHOr0 MAaTepHAIa, oOpasyio-
mEdics MEXIy TPYLIMMECS TNOBEPXHOCTAMH, HE OTIenieT HX
ONHOCTHE0 APYT OT ApPYTa; Takofl Npouecc NPOMCXOIMT B OMOpax
pi MANOH CKOPOCTH CKOJILKCHUH, HANpHMED, B [CPHOIEL nycka
H OCTAHOBA, IpH pEBEpce M KonefaHMAX HarpysKH. Vrazaunruie
OCOGEHHOCTH THIMHYIULI ANA ONOp BaJIOB PEAYKTOPOB, JAna ymeHs-
QreHMs CHA TPCHRA H OTPAHHYEHHS HIHAWMBAHHA TPYLMXCA
noBepxHOCTEN NPOEKTHPYEMBIH NOMIIHIHHK JOJIKCH YOOBNETEOPATD
[ABYM YCNOBMAM: YHeNbHAA HATpYy3Ka Ha eJHHHUIY pac4eTHO
NOBEPXHOCTH BKJAaiellla He [OJKHA OPEBHILIATH JIONyCKaeMoil
BEJTHYHHBL :

F
P='Z$.[p]; (9.16)
9.27. Bponsa A% eKnagbliled NOAUMNEHKOB CKU/TLAKEARA
[pel,
Mapka SarotoBEa (pl. MIIa | prpjacwfc
BpOS115CS OTIHBEH 6 10
BpOd 6,5-0,15 OTIHBKH 15 15
BpA9iGI [pyToK, HOKOBE2 20 12
OTIHBKRE

BpALOK3Mn2 IMpyToK, NOKOBKA 20 15
BpANCT-1, 51,5 OTIHEBKH 8 12

TMprMmesaHHe ByxBsl 03HAHAIOT BNEMENTH, BXOAKIIAT B c¢nnap: O — ono-

po, Lf —max, C— csHnel, @ — poctop, K — xeieso, M — Mapranel; UHgps!

03HA¥AKDT IJPOHEHTHOC CO.EEPK&HHE aNeMEHTOB B CILIABE.
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BTOpPOE YCIOBHE CBA3AHO C OTPAHHYEHHCM HArpepa; NPOHM3BELCHHE

BCJHYHHBL p HA CKOPOCTH CKOJNb:kEHHA U HE AOJXHO- NIPCBEHILATH
AONYCKaeMOro 3IHa“MCHHA

pv < [pr]. (9.17)

3nech p—B MIla (cootsercreyeT umcneriio H/mM?®); narpyska
Ha nomirnmHEK F — B H, npoexuss onopHoH NOBEpXHOCTH HA
TUIOCKOCTh, [IEPIIeHAMKYSpHYK BekTopy F, A — B MM?, 3uaveHud
[p] u [pv] npusepenst B Taba. 9.26 u 9.27.

Onopuas MToBepXHOCTb KPYLIOUHIHAIAPHYECKHX [OAIIMIHHKOB,
HECYIMX panuajbHYyIe HArpyiky (puc. 9.51,a; 952 w 953)
A = hd; cpenune 3mavenna b= (05 = 1,2)d. Ilpu GonbnIHX 3Ha:
YeHUAX b BKAAABIIIKM HAKO BHINOIHATL CAMOYCTAHABJIHRBAK IXHMHCH,

p, {-

7
. o

ZN\N

dy
Puc, 9.51. Cxesa WarpyeHHs TOXUMHAHHKOR: d
g — paauagbLHore; d — ynopuero (MoANATHHKA) g

v

Pire, 9,52, [TonuHAKUK CKONLWCHAR AT PLAnaastioin HarpyIkw (fe3 ocesoi dnwcaunmy
pana)
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]

s
I

Pre, 9.53. TTompeomuk A4 PRAMANBHON HATPYIKd, dAKCHPYWIGHA BaJl B OCEBOM
HANpABNEHHH

OnopHAA NOBEPXHOCTh MOJIIHIHUKA, HECYLEIO OCEBYIQ HAIDY3-
ky (puc. 9.51,6),

b4
A=IW—ﬁ}

Ilpu npoBepke KonbUCBOH onopHoii MOBEPXHOCTH HO HaxTopy
Pv ONPEAENSIOT CPENHIO CKOPOCTh CKONBKERHS Up Ha IPHBE/CH-
HOM pajmyce NATHL

d* = d3
R,, =033 dz—a%. (9.18)
]

BxaaJuin NOAWKIHEKA, HATpyXaeMolro pajJHaILHOA o DCGBO]ZI
CHNaMH, BHINOARAWT ¢ OYypTHKOM (puc. 9.54) TONmMHOH
5 = 0,034 + (1 + 3) MM; Bricota Gyprrka H = 1,2d + 3+ 3 MM

\
N
N

™S
177

o v A IIIIIDD
Y

Puc. 9.54. TloawMnuek Ana paguaiasheii # 0e¢BOH HArpyIoK
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- mogumnauk F, = 11 kH,

‘. MeTp manpm Bana d =

AL

]

g | 5)

Puc. 9.55. Cnocofil dMkcaimMA BRAAALIWA B Kopmyce:
A — JAXPEOHTENLHOH BTYIKON: 6 — WTHdTOM

H7 HR H9
Mocanxa BKJIAJLINZ B KOPHYC — C HATAMOM! ——, ——, -—; CO-
pb’ n7’ 58
OpSKEHAE C BAMOM — C 3230pOM: H8 H3
p P i f8 ] f9 M

Jns npesoOTBpaIeHHN [pOBOpAYHBAHMS BKIAARliIa CTABAT
3AKPENHTENLHYIC BTYIKY HaH 'iUTHGT (puc. 9.55) nHamerpom
dy ~02d u pmmmoi 12 03d. Nuamerp GOnTOBR HAM UMUK,
EPEnsuiHx kpHINRY [OMUINNHHKA, d, 22 03d, HO He MeHnille
MI10 Bo wibexawme no-
BpEXACHHA pe3bObl mpH
Heper YIHPYeMOIf 3aTax-
Ke rafkH.

Ipumep. PaccuuraTth
IO JIHMITHHE CKOMEKEHHRS
BANIA YEPBAMHOrO Ko0JEca
penykropa (puc. 9.56);
pasMaILHan narpyska Ha

oceBad F, = 4,4 xH, mua-

= 80 MM, =acroTa Bpa-
meuns n =115 o6/mMun.

_ll'lc. 9,56, Yepnanuuii pegyxrop
€ BEROMBIM B310M HA N0 ALIHMONA-
KAX CKOJIBMCIMR
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Pemenue IlpuHHMaeM IUMPHHY BXmameiua bo = 08d =
= 0,8.80 = 64 MM; yuuTeIBasd (hackW, mpuMeM pabodYyH IMPHHY
pknagsiiia b= 60 MM; g OOpeAeneHHd CKOPOCTH CKOJIbXKE-
HHMf BLMMCNAEM NPEIBAPHMTEILHO YrIIOBYIO CKOPOCTh Bana

oo T _ 314-115
T30 30
CkopocTs ckonbxenus v = 0,50d = 0,512 80- 1073 = 0,48 m/c.
Cpenuce masnenne ua paGody:0 NOBEPXHOCTH BKNA/bIIIA
F

P= = S060 > M

= 12 pan/c.

[Ipoussenenue
pv=2,3-048 = 1,1 MIla-m/c.

Mo Ta6n 9.27 sBoibHpaeM MATEPHAN [Nd BKIALINA —
apTrdpuknzonntit vyryr AYC-1, niag xoToporo mpH v = 2 Mmfc
HMEEM

[p] = 0,05 MIla; [pv] = 0,1 MIla-m/c;

npu v =02 mjc umeem [p] =9 Mla; [pr] = 1,8 Mlla-M/c.

Jln BHMHCTEHHOH BHIE CKOPOCTH CKombxenms v= 048 m/c
HaxOMHM  MCTONOM  MHTEPIIONMpOBAaBHA  3HaueRme [pv] =
= 1,54 MIila.mM/fc, cne0BaTENEHO,

_[pv] _ 154 _
[p] = o =048 3,2 Mlla,

Vcnosrs (9.16) » (9.17) BoInONHEHEL

QOcepan cuna F, = 44 xH BOCHpHHHMAaeTCA TOpUOBOH MOBEPX-
HOCTLED BKmagemia. [IpHHuMaeM TONINMMHY BKaanelila 5=
=0,03d + (1 +3) Mmm=0,03-80+ 2,6 MM = 5 MM; BoIcOTA OypTH-
¥a H=12s+(3+5 Mm=12.54+4=10 Mm.

Hapyxubit amamerp 6ypruxka D=d 4+ 2H=80+2-10=
= 100 M.

BuyTpeHHHH HaMeTp KOJILUEBOH TOPLUOBOA NOBEPXHOCTH BKIIA-
Oplua OnpefenseM C YYETOM Ppaauyca TFaiTenH p=2 MM
do=d+2p=80+2-2=2384 Mm. ,

Onopras mOBepXHOCTL TOpua A4, = 0,25n(D* — df) = 0,25 x
x 3,14 (100% — 84%) = 2300 MM?; cpelRee OaBIEHHE

’ _F, _ 34-10°
Pr= 2477 72300

ITpusenenenlil pagHyC TOPUOBOA NOBEPXHOCTH MO dbopMyne

{9.18)
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= 1,92 MIla.
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0,7

o= mTsg A
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R,, = 0,33

D? -d3 100° — 84*
0=0,331 5 =45 MM.

D di 1007 — 847
CKOpOCTh CKONBKEHHA Ha NPHBEASHHOM pagHyce
v = @Ry, = 12.45.107% = 0,54 m/c.
CaenosaTensro,
pv=192.0,54 2 1,04 MIla-wm/c.

MeTonoM HHTCPIONHPOBAHHA HaxoauM mpu v, = 0,54 wm/c
3uavenne [pr) = 1,48 MIlla-M/c, cnenoBaTensHo,
_ [pv] 148 ‘
(r] = o =054 2,74 Mna,
Jlns Topnosoil MOBepXHOCTH BKnafuliua ycnosus p < [p] m
pv < [pv] Takke BHIDONHEHBL
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IJABA X
KOHCTPYUPOBAHUE IETAJEN PEAYKTOPOB

§ 10.1. KOHCTPYUPOBAHME 3YBYATBIX
M YEPBAYHLIX KOJIEC U YEPBAKOB

KoORCTPYKUHR LHIAHAPHYECKHX H KOHUYECKHX 3YOHATHIX KoJec
npenctagnensl Ha phec. 10.1—10.5; pexoMeraanmH no onpeae-
TIEHHIO Pa3MepOB OTAETBHBIX JNEMEHTOB Koaec nansl B Tabn. 10.1.

JyGuaTule koneca cocToiT u3 oboda, HeCymero 3yOed, cTymu-
mBI, HACAXHMBAEMON HA Baj, M MMCKA, coemuHAwomero obom co
crynnpei,

3y6uaThie MWIHHAPHYECKHE CTANLHEIE KONECA MAJIBIX THAMETPOB
BHIONHAOT OOLIYHO KOBAHEIMH (cM. pHc., 10.1); mpu mHaMeTpax
10 500 MM — KOBAHBIMH HJIH LUTaMIOBanueME (cM. puc. 10.2); npy
GONBIUIMX [HAMETpax — JTUTHIMH C auckoM (cm. puc. 10.3) mam co
CIHUAMH,

IiTaMNOBAHHLIE 3aroTOBKH IO (opme COOTBETCTBYHOT [OTO-
BLIM JeTansM; MexaHuveckas obpaboTka = Hepabounx moBepx-
HocTeit He TpebyeTca

Jlng 3anonHeRHs NoJocTeli TaMna palorpeThiM METanIoM H
BLIEMKH 3arOTOBKM HONOCTh JOMKHA HMETh YKIORBI HE Meree 5°
(M. puc. 102,2) ® pamuycer sakpyrieHudi r= 0057 4+ 1 MM;

Ra25r+1 MM

""'I'M 3yG9aTnle KOHHYECKHE CTAILHEIE KO-
B T neca mpe aHaMerpax go 500 MM mro-
r. " [ TOBNAXOT KOBKOH HJTH IITAMIOBKOH (CM.
% puc. 10.4); npm muaMeTpax, OOmbilix
Iy f 300 MM, KOHHYECKHE KONEeca MOXHO
3 J— E w| =l 8 = MECOTOBJIATE NUO0 U3 CTANBHOrO, JHOO
w © © ‘.E u3 uyrynsoro NnuTsa (cM. pre. 10.5).
I IlecTepHH KOUMCTPYMpYIOT B ABYX
HE — n HCHONHEHMsX: OTARNbHO OT Baja (Ha-
VW77 * ca/iHas iecTepHs) W 3a OJHO LenDe ¢
= =0 panoM (Ban-wiecrepus; puc. 10.6).
3—5mm 2%45°
l?:m Prc, -10.1. Llsawnapudeckoe 3yGyaroe Kopanoe
xoseco npu d, = 200 mm
230
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i. E n Pne, 0.2, Lummnpputeckne 3ybuatnie
2 7™ xodeca npu d; < 500 mm:
v ga — KOBABHE, & W a4 — WTAMOOBAH-
i r HME: 2 — 5aroToBka, NONYMeHHad
IITAMIIOBEOH B JBYXCTOPOHHEM
5 Q mrramne
- P IR I R r
- T . il
[
. Q ~
| a \ B ~J ~
.‘i, N
s \ N Pre. 10.3. [umnapuieckoe 3y6-
I...E,. \ 4aToe ;MTO¢ Kojeco npu d; < 600 mm
A 8) 2)
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e
A
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L
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dq,
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Pue. 10.5, Komgeckoe 3yGqaToe AKTOE KOJeCo Dpu dae > 300 MM

4 A
/ 2 omf @/\ |
LY t “
./ /; /7 ‘/ Wa
Lem Nl &|lw [4 £
—H¥ || § GE = R ‘
t:? =] _zcm
\ // \ 2
XA\ ¥
o i | II'
1
a) g} :
Puc, 10.4. Komyeckne 3y6aathie xoseca npa dg, < 500 mm: X
@ — WTaMnosaHikie; & — KOBAHEIE L
I
% 4
) ‘ fm |
) TT )
=f:20 E :
% - | &, -
-
L] KN
e d a - -
X —
¢ !
) A}
A

[-}] i

Puc. 10.6. Banu;ujecrep‘nn:

4 — GHAMHApPHYECKA LIECTEPHA; § — KOHHYeCKas o

E-DRAFT.SU

LL 'l ":. "

10.1. Onpenemenne pazmepos 3yGuaThiXx MeTALIHHECKAX KOJec
{cm. puc. 10.1—10.5)

IMapameTpst QopMyma

JdeaMeTp” CTYNHUB CTansHEX kogec | de & 1,64,
To XKe, YYTYHHLIX KoJec dg~18d,
JInEHA CTYMHULI I (1,2 +1,5)d%
TonumsEa oboaa UMITHEAPHYECKHX KO- 50 =(2,5+ 4,0ym,; | no e
nec . MEHES
To ke, KOHHYECKHX KOJeC Sg=(3 +4)m, 8§ MM
Tomuuba gHCKXA KOBAHBIX KOJeC C=0,3%
To xe, WTAMOOBAHHLIX XOJNeC C=(0,2 +0,3)b

» JIMTHEIX KOJIEec C=0,2b

» KOHHYECKHX KOIec

HduaMeTp UeHTPOBOH OKpyXKHOCTH
Juamerp oTeepcTull (B mecTepHAX
MANLIX pa3MEpOB OTBEPCTHR He Xe-

cC=0,1+01T)R,
Dorn=05(Dg+d)

Dy—4d,
dm%(—-“d‘—“)

a10T)
Tommuua pebep s=08C
dracka nx0,5m,

* B MaCcCOBOM NMpPOH3BOACTBE LHAHAAPHYECKHE KONECA NPH HapelaHKH 1ybnen
obpaGaTeiBaloT «maketaMu» 10 a8a # Goaees. IIPH 3TOM CTYOHIA HE AOM#HA BH-
CTYDaTh 33 TOPEL BEBUA, T. €. [y < B,

O6ozHavMeHR A dp — AHAMETP Bala; M, — MOIYNk HOPMaNLHbIf; m —
cpeanuil oxpyxuoif Moayan; b — wmpHHa pesua; R, — BHEMIHeE XOHYCHOE pac-
crosmue; D, — pHyTpennnii mwameTp oboaa.

Ban-mecTepHio BHITOJNHAIOT B TeX CHyd4asx, KOTAA PACCTOARME
OT BHAJHHE 3y0a J0 IUMOHOMHOIO Na33a OKA3LIBAETCH MCHLLIE
ykazaungoro ua puc, 10.7.

BHTkH 4epBAKOB BHINONHAKT B OONBIMHCTBE CRY4YdEB 33 OIHO
uenoe ¢ sanom (puc. 10.8): dpezepopanmem npu dg > d;y HIH
HApEIAAMEM HAa TOKApPHEIX CTAHKAX OpM dy < d;y, weM obecrewu-
BaeTcsi ceoboaubiit BEIXOA pesna.

Yepsaunpie KoJeca WIrOTOBNSMIOT 00BIMHO COCTABHBLIMHK | BEHEL] —
OpoH30BLI, HeHTp — uyryrunti, 1yrye mapkn CU 15. Benusr coeau-
HAIOT ¢ NeHTpaMH nubo nocaagxroeii ¢ vaTarom (pHe. 10.9,a u 6), au6o
GonTamu, mocTaBieHHBIMH Oe3 3a30pa B OTBEpCTHA HA-IOA pas-
BepTKH (pHCc. 10.9,6).

QObog 4eppsHOrO KOXeca, BBINIOJHEHHOFO USIHKOM M3 YYryna
(6e3 macagunoro BeHma), noxalaw Ha puc. 10.9,2.

Hatsar 6pom3oporo BeHNA HA UYTYHHOM LEHTPE BO BpeMs
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Puc. 10.7. MaguManeitoe PACCTOSHAE X OT BOA-
ORAEE 3y0a Jo mnoHouHol KAHABKE:

L a — QA [BIARADHYECKHX Xonee X & 2,5 mg;
?"‘ 6 -~ ORA KOHAMECKHX kones x> L6 mg,

paGoTHl YEPBAYHOrO KOJIGCA yMEHb-
MIAETCH, TaK KaK KO3(QQUIMeHT JIH-
pefinoro pacmupeHus Gpousst Gosb-
nte, veM wyrysa. Bo u3bexanue
CMEIeHHS BeHNa  OTHOCHTENLHO
LEHTpA HAa CTRIKE YCTAHABJIMBAIOT
‘4—6 suntoB (pr¢. 109,a u 9), ux
npopeps0oT Ha cped [15) = 0,250,
CTeHEH OTBepCTHH npoBepaloT HA
cMsTHe: mis Opomdsl [6g,] =030
H Wig 49yryaa [o.,.] = 0,40,

CoeHHeRHe BEHIA ¢ LEHTPOM MOXHO OCYIIECTBHTH OTJIHBKOM
6pOH3OBOTO BEHL@ B JWTEHHy:0 QopMy, B KOTOPYIO 3apaHee
YCTAHABJIHBAIOT YYTYHHELHA LeuTp. Bo nabexanue nposopoTa BeHIA
Ha GOKOBBIX NOBEPXMOCTSAX UEHTPA IENAIOT Masbl, 32N0NHASMBIC
meTaliom seHnd npu orsmeke (puc. 10.10).

<

| — - - "—g.\

dy
N
ol
dr, TN
dy
|

@E_.

~
]
L] 3

Puc. 10,8, Yeprsaru:
g — ¢ (pe3epOBAHMLIMKE BUTKAME, § —C BHTK4MA, HAPE3AHHBLIMM HA TOKAPHOM
CTaHKE '

2y

AR

Lz
()
4,
df'!
|

a)

Puc. 10.9. Yepsaunue xoneca:
au 6 — € HAIIPCCCOBAHHLIM BCHIIOM, 8§ — C© NPHBEDHYTHIM BEHIIOM, 2 — IIEJ'[]:HDJ'II’[TOE;
2 —c duxcanusli HANPECCOBARHOTG EoMLa BHETOM: (=025 b, § =8,=2m;
der = (16 + 1,8)dy; lr=(L2 + LNdy; doguy = (1.2 + L) m;  Lyypr = (0,3 = 0,4) b33

22 0,2d

Ha puc. 10.11 u 10.12 npusenens: paGouHe 4epTeXH MHIIMHIPH-
9eCKOr0 M KOHIMECKOro 3y6uaThiX KOJCC B COOTBETCTBHH ¢ Tpebo-
sammamu ECKJI (I'OCT 2.403 —75), a wa puc. 10.13 u 10.14 pabo-
9HE 9EpPTEXH 4YePBSKa M depBadHoro xoneca (ITOCT 2.406—76).
Cranmapr ycranapnupaer o0o3HAayeHHE apXMMesioBa gePBAKA —
ZA.

006 ycnosHEIX 0603HAYEHHAX [OIYCKOB, NOCANOK H MIEPOXOBA-

'TOCTH IIOBEPXHOCTEl CM. B § 10.6 u 10.7,

7.

4 4

Pac. 10.10. Benuw, OTAKTHE BA YYCYRILIX UEHYpAX:
4 — ¢ GOKoBLIMM CKOCaMH; § — ¢ npopesami. Paimepm & m §, cM. puc. 10.9
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Puc. 10.14. Padounii 4weprex HepBAIHOro KoJecs

§ 10.2. KOHCTPYUPOBAHHE KOPIIYCOB PEAYKTOPOB

B kopmyce peAykTopa pasMellaloTcs Jetand 3yOodaThX #
YepBAYHBIX Tepenad. IIpd ero KOHCTPYHPOBAHHUA [OIDKHEL BBITH
obecnieyesl MPOYHOCTh M KECTKOCTh, MCKJIIOYAIOIIHE NEPEKOChl Ba-
JoB. '

Jliis noBeIUEHAs XECTKOCTH clyxaT pebpa, pacmonaraemele y
NPWIMBOB MOX NOAMMIHUKY. Kopnyc ofnlvHO BEIONUAIOT pajb-
€MHBIM, COCTOHUIMM M3 OCHOBamHM#A (eroc WHOI[A HA3BIBAIOT Kap-
Tepom) ¥ kpeiurkk {puc. 10.15). IlnockocTs pajneMa npoxoaur
Ycpes OCH BasIOB. B BepTUXaNbHLIX OUIMHIPHUYECKHX PEAYKTOpax
pasbemMil AENAOT 0O ABYM H aaxe To Tpem miockocTam. Ilpu
KOHCTPYWpOBAaHMH “EPBRYHRIX H JICTKMX 3yOuaTteix peaykropos
HHOrAa MPUMEHMIOT HEPasbeMHBIE KOPTycd CO ChEMHBIME KphIL-
kamu (puc. 10.16). Ha puc. 10.17 nokazaHel OCHOBAHME WU
KpHIIK2 JIITOro KOPIYCa 4WEpPBAYHOTO PEAYKTOpA.

Marepuan kopnyca o6brmo 4yryn CY 10 una CH 15. Ceapueie
KOHCTpYKu#H #3 nucropoit ctang Cr2 H CT3 npHMEHAIOT PEIKO,
raaBHBIM 06pazoM Ui KPynHorabapHTHLIX PEeAyKTOPOB HHAHBA-
QyanbHOI'O H3IOTOBJNeHHA. TOIDIMEA CTEHOK CBAPHBIX KOPIYCOB HA
20—309%, MeHbUe, YeM UYTYHHBIX.
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Pac, 10.15. Jlutrie kopayc H KPWEIKA JBYXCTYNCHYATOTO IMAMUZPHIECKOr0 Peayk-
TOpa ¢ PasbEMOM 00 OCEM BAJIOR

Pac. 10,16, Heanunonntoil kopuyc 3ybuarero
HHANUADHICCKOrO PeRyRTOpa Ge3 pasbesa

»

Pur. 10.17. Ocunopakke xopoyca 8 Kpuilika
MepasHHOro PeAyRTOpa

OpyaeETHPOBOMHLIE  PA3MEPBLl  JIEMEHTOB JIMTLIX KOpIYCOB
(puc. 10.18) npusengensl B Tabn. 102 u 103. Tipu xoucTpyupoBa-
HUM TAakUX XOPHYCOB CNEAYeT IPUEPXUBATRCA YCTAHOBJIEHHBIX
AnTelunix yxkirouon (rabn. 10.4), panuycos ranreneit u mepexosos.
Paguycwr ranteneit suiGupator ws pam: 1, 2, 3, 5, 8, 10, 15, 20,
25, 30, 40 mm. ,
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'

¢ - 10.2. OcnonAbie bieMeHTH! KOpOyca W3 MYTYHa
Eg. {cM. puc. 10.18)
X -
E -
aE
ES Mapamerpa OpHEHTHPOBOYHBE COOTHOLUEHHA
o g = [ P (pasMeprr, MM)
Y E = '
fg r S g
— h 4
[ b 'é il //] E E b )
A L \Y\ N = -2 K TomumHa CTEHKM Kopltyca u kpbii- | Bo neex cmyuasax 6 2 8 MM
‘s.é TR ! S _ g E N | KM pedykrtopa: nb 28 MM
E\s s / ! w \g il d v | onmocTynemuatoro mwuMmapuwe- | 8 = 0,025a+1; & =0,02a + 1
aa " / § N NN SR . { cxoro
L53 T T ~ PN
§ ol 7B - oy TR - T y | ounmocTymenwatoro xommuecxoro | 8=005R,+1; 5, =0,04R, + 1
3 - T } L] nﬂ\ el : | OAHOCTYNIEHYATOTO depssayHore | 8=0,04a+2; 8, =0,032a+2
5 g T ° T SR #—é 5 o w7 _\\ | OBYXCTYNIEHYATOrO 8=0,025a,+3; 3, =002a_+3
38 o] o 7 ‘El R 7T = l
a3 e * = Q D g Tonumna Bepxyero nosca (prasua) | b=1,58
oo E 7 __.J\ L 1
) s 8| iz R ' ROPIIyCA
& T - s 9 =t WL E Ne
£ ! & _.__i I Tonuuea HuwxkHero nosca (pmaw{ by = 1,59,
L Z e 1) XPEIKH KOpHyca
Wl TN ' 3
LA ﬂs\ 5 % "é TomumrAa HIDKHETO OOSCA KOPOyca:
. _ % g Ges GoBBHADKR p=27358
3:!' " f =5 | npu RaaHdHe GoOsIuEK Py =158; pa=1(2,25+ 2,75)3
' o 7 _§ DD ;;fﬁmp\ "Tomuuua peGep ocHosauua xop- | m = (0,85 - 13
> £y yUp ANLITIILD "“ym
AT PITI r.a H 1
i - = A | Tonuuna pebep Kpsiky m; = (0,85 + 1),
Z s -*k" N e Huamerp d¢ryEnamentusix Bosros | d; = (0,03 = 0,036)a, + 12;
’/’ . Y o (nx wicao > 4) d, = 0,072R, + 12
] & I IMuamerp Gourros:
f’. E J b, il Yy NOnIUMITHHKOB d; =(0,7+0754d,;
q;r ! 3 ) o o © COENMHSIOWWX OCHOBaHHE Xop-|ds = (0,5 0,6)d,
\ | | . Ityca ¢ KpuIukofl
. — | -3 .
" | ~Pazmeprn, conpemenszomume noso- | e = (1 - 1,2} dy; g2 0,54, + da:
k"f 7 xepue Bojrod d, d4 — KpEnNeH ue KPBIUKH IO M-
— - T" | : HEKA
\ i | '} Beicota GoGeiukn hs mwoa 6ot | g BLIGHPAIOT KOHCTPYKTHBHO TaK,
J ‘ L da urobet obpazoBanack onopHad mmo-
2 -1 ‘ BEPXHOCTh TOX rojoBEy bGomra H
™ ) raiixy. JKenarensHo y seex Gobrl-
S . WeK MMETE OJMHAROBYIO BRICOTY
iE hs
é L= 5 7 7
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10.3. JonoamuTesbHLE 3IEMEHTH! KOPIYCa M3 MyryHa
{cm. pre. 10.18)

DPHCH THPOBOYHEIE COOTHOIICHHA

ITapamMeTpEI (pazmeptt, MM)

AwameTp oTBepcTHs B rHea- | Dy — 0o HapyXKuoMy INHAMETDY
ae HOAUIIHEKA WIH CTaxkana

Fhesgo | BUHTH KpenneHMA KPBILIKR ME—-MI2

noa HNOJWMIHEEL
nog- | Usecno wudroB n  (1peld- 4—6
M- | MOYTHTENBHEL BpE3HBIE
HIK KpHIUKH Be3 BHHTOE)

Dy=D,y+(2 +3);

D, — muameTp draHHa KPEILKH

HuaMmerp ruesga

NOIIUHIIHUKA
Inuna reesna P*=0+c,+Rs+(3+5);
: R = 1,1 dz

Pazmepur| [luamerp dy = dy(pasmepu no Tabn. 10.5)

wtudTa | Jnuua

Im=b+b;+3
Haumennligil 3a30p MEXZY
HAPDYXHDO  MOBEPXHOCTEIO
Xoneca M cTeHKOH Kopmyca:
10 AHAMETPY A=(1+128
A0 TOpuaM A m A (Ha "epTexe me moxa-
3aH)
BonTut
MapameTpsl T3 T M5 | M10 | Miz | MI6 | M20 | M24 | M27 | M30
K; 22 24 28 33 39 48 54 58 65
i 12 13 16 18 21 25 34 36 50

* Ninn yacBersa mexapmdeckoil ofpaGoTkn Topuos Gobuiwex ®  Npo-
BepEE Nepekoca oceit oTeepeTuit paidep E  OBWMHO mpuHHMAlOT  olMHa-
KOBWM JUIS BCSX ONOp, TO3ITOMY M pasMep | TupMHMMAOT and  Beex
rHe3l ONWHAKOBLIM. ’
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10.4. PexoMenxyeMble nateiiible YK/IOHBI

Bemn-
Yrnor| auHa Pexomenayemoe
P — ah ah | yrna TpHMEHEHRE
//
1:5 J11°30° h <25 MM
"
S = 1:10 | 5°30° | JMmat cranm | h =25+
3 1:20 | 3 | =500 MM
% ' 1:50 | 1° h > 500 mM
e 1:100] 3¢ | Oz uset- -
HBIX Me-
TaNnos

10.5. UitudTor xomueckne (no TOCT 3129-70)

Tupr ? . Tun2

ouge T or4s® erdg® =17

- o

Pasmepsr, MM

: d ¢ |Hwrepsampi] 4 ¢ |HETEPRAMMI| ¢ [|Hutepsans
1 AnuH JNHH - JANUH
4 {06 | l6=70 10 | 1,6 1 30—180 | 25 [ 3,0 | 60—280
5 {08 | 16-90 |12 | 1,6 | 36—220 || 32 | 4,0 | 30—280
6 | 10| 20-110] 16 | 20 | 40—280 | 40 | 5,0 | 100—280
8 2

1,2 | 25—1404§ 20

th

50-280 || soO 6,3 | 120—280

¥

o Mprvevanux: 1. Pax mnen L 16, 20, 25, 30, 36, 40, 45, 50, 55,
-| 60, 65, 70, B0, 90, 100, 110, 120, 140, 160, 180, 200, 220, 250, 280 mwm,
; 2. MaTepuan (pexomenayeMmmii) — crane 45, 15, Al2

OcHosanue KoOpnyca ¥ KpPHIUKY (HUXKCMPYIOT OTHOCHTENBHO
i PYT Ipyra AByM A KouuyeckuMu mtugramu (tabn. 10.5), ycranasnu-
. BaembiMur Ge3 3azopa A0 PacroYKM [HE34 NOA IOIIMIEVKH.
z;?@ﬁ:ﬂonanne H KpHILUKY KOpmyca coeadssxT Oonramm d, ana
Jf. becneuenns repMernyHocTH, OPHEHTHPOBOYHO NPUHAMRIOT Pac-
‘erosEde Mexgy ocamu bontom ~ (10 + 15)d,.

i Jns npemorepainenus OpOTEKAWHE MACia MIOCKOCTH pasheMa
€MEIBIDAIOT CIIMPTOBLIM JIAKOM MM XKHJIKEM CTekjaoM. CTaBHTh
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{(1842,5)8,

r

(182,58,

1
a1 |

Prc. 10.19. Kpuunkn Kopnycs pemyxTopdt
a — ¢ XpIOKaMH; 6 — ¢ ReTnaAMH

K
x
——— s 24
e Ny @ 701
A, P16
Puc. 10.20, Kpuimka cMoTPoBOre OTHERCTHR (padmepnl, MM):
A B A B, c X R Paimep Yucno
BAMTA BHHTQB
100 75 150 120 125 100 12 MEB x 22 4
150 100 190 140 175 120 12 M8 x 22 4
200 150 250 | 200 230 180 15 MI10 x 22 6
244
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MpOKJanKy MeEX1y OCHOBAHHEM M KDBIIKOH HENL3d, TaK Kak IpH
aaTakke Gonroms owa AedopMupyeTcd, M NOCANKa NOANIKITHHKOR
HapylaeTCH.

I 3aXBaTHBaHMS PEAYKTOPA NPH NOABEME ANAIOT oA (irau-
HEM OCHOBRHMA TIPHJIHBEL B LuAe KpIOKoB. Jns CHATHR KPBIIUKH
IeNaloT KPIOKH UnM metnu HMa yelt (puc. 10.19)

Jns 3anuBKH Macia ¥ ocMOTpa B KDBILIKE KOpIyca HMEETCH
OKHO, 3aKphiBaeMoe Kpolkoit (puc. 10.20). B peaykropax ¢ Gons-
M BLIZEJIEHHEM Temla (MepBAYHBIX) MPenyCcMAaTpHRAIOT OTAYIIH-
Hy, COEMHAIOINYIO BHYTPEHHIOIO I0N0CTH PEAYKTOPa ¢ atMocdepoil.
VCraHoBKa OTAYINHHB IOBBILAET HANEKHOCTh YILIOTHEHHH (MpH
OTCYTCIBHH OTIYLUMHEI EE3HAYMTENbHOE TOBLIUICUHME MNaBJICHUH
BHYIPH XOpMyca DPEAYKTOPa MOMET MPHBECTH K BhIAABJHBAHHIO
cMa3k# uepes ymiuotHends), IIpocrodl oTaymwmuuod Moxer ObiTh
PY9Ka KPLILUKE CMOTPOBOre oTBeperus (cm. puc, 10.20) ann npobxa
¢ oTBepeTuamu (pac, 10.21). OTaywHsa ¢ ceTUYaTRIM (UIETPOM M €8
paamepsl ganel B Tabn. 10.6.

JnA yzaneHus 3arpA3HEHHOTO MAcna M A7 THPOMEIBKH pe-
AykTOopa B HWKHeH wacTH Xopryca [enaloT OTBepCTHE Mok
npobKy ¢ wHIMHAPHYEcKO# WM XoHuveckod pesnboit (Tabn. 10.7).

10.6. Oraywmna ¢ ceTkoil

@F , 7 :” §
il :t . 3
'} 4
= -$_ _$' = ] é‘l[ J.I{_Pll ]
« ag = Q\ oA \\‘
o] T I 25
[ I .
x
. NN ﬁ\f
: AR ]
'-\ ! 2
F ] <X
Pasmeprel, MM
’ p gl 8 |r| 7 |eElx|3|nlk|la|m|H|O|H|P|C
M27x2 |15) ~30|15] ~45 (36132 6{ 4 |10] 8[22] 6]32|18]36]32
M43x3 {35 ~45 |25 ~T70 |62 52 10{ 5|15|13]|52|10]56] 36| 62| 55
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d=4...7Mm

——c-

Pac. 10.21, Tpofca-oTaywanna

10.7. HpoSxn x MacHoCHyCKELIM OTHEDCTHAM

Pre. 10.22. Kopayc peAyKTOpa © YMeHLLLEHILIM

MHCAOM BARICTYNAIGIGHX JJIeMeHTOR

Pazmepel, MM

d b m a L b s {
Mléx 1,5 12 8 3 23 26 17 19,6
M20 x 2 9 28 30
M22 %2 15 10 39 3 22 25,4
M27x12 13 12 4 34 38 27 31,2
Mi0x2 14 36 45

32 36,9
M3ix2 20 38 48
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Iloa nunEHApPHIECKYI0 Tpobry cTaBsT YMIOTHAIOIIYIO TPOKIAAKY
H3 KOXH, MACIOCTOHKOH peaunn!, amomuuua wix Mead. Hanxex-
HEe YIUIOTHAET KouMdeckas peipla.

MacrocnyckHOE OTBEPCTHC BLIIOMHAIOT HAa YPOBHE JHHINA MM
HeckollbKo ukke ero. JKenarensno, yrolnl JHHILE HMENC HAKIOH
1—2° B cropoRy MacnociyCKEOIO OTRepCTHH.

Jdus ofneryenna oThenesms KppOUKH OT OCHOBaEMA KOPIyca
npe pa3bopre uMa MoAce KpPBIIUKA YCTAHABIMBAIOT AB2 OTXKHM-
Heix Gonra (cm. puc. 10.18),

TloamMnuMEy 3aKpHIBAIOT KPBIIUKAMM TIYXUMH # CKBO3HLIMH,
gyepe3s KOTOPHi¢ TPOXORST Kouusl Basgos. o koHeTpykmME pas-
AMYAIOT KPHIUKA BPE3HBIE W HA BHHTAX (cM. ri. IX); matepHasoM
cayxuT oberuno yyrynnoe muree CHU 10 s CH 15,

Penykrop H SNeKTPOABHTATENbL OORMTHO yCTAMaB/IHBAKOT HA
guTeod nNATe WMAM Ha cBapuo#l pame. -JuaMerp ¢ymnament-
HeIx GoJroB ¥ HX uMCIo swGupaior mo tadn 10.3.

Ilpu xoHCTpYMpPOBAHHE KOPIyCON PENYKTOPOB B HEKOTOPRIX
CHEYMAAX CTPEMATCA K YCTPAHEHMIO BHICTYTIAIOIMX 3JEMEHTOB C Ha-
pyXunix nobepxHocTelt (puc. 10.22). BoORIIKE NORUIMIHHKOBBIX
fuean yOupaloT BHYTDs Kopryca; Kpenexseie G0JTHI pasMelaior
B HMmAX, pacrnonaras WX BJAON, JIHHMBIX CTOpPOH (Tam, rXe
ecTh Gobuimiku). Kpeilky NOAUIMIHHKOBLIY THE3N BPE3HBIC.

§ 10.3. VCTAHOBOYHBIE PAMEI H ILIATHI

TIpu MouTaxe ciemyer cobmosathk onpeleenHbie TpeboBanus
TodHoCTH NOJMOXEHHS offHoll cOopouHOoH eqMHMHB OTHOCHTCTLEC

" npyroil, HanpuMep SJ€KTPOZBATATENd H peAykropa. [z obecne-

e 3Toro TpeGOBAHHA MEXAUU3MBLI NPUBOJA YCTAHABIIHBAIOT HA
CBapHBIX PaMax WA JUTHIX IWIHTax. PaMel BRINOTHAIOT CBAPHEIMH
w3 JucroBoil cramd (puc. 10.23) M4 ppodHILHOTO npoKaTa —
yronkos uiaa mpeanepos (puc. 1024). Ha puc. 10.25 mokaszana
JMTax nuuTa M3 ceporo uyryna CH 15,

Ipy BLINCJHEHHH CBAPHBIX paM H3 LIBEJUICPOB HX paciiosa-
rafor g yAobcrea mocranoBkM OonroB monxamu Hapyxky. Ha
BHYTPEHHIOIO TIOBEPXHOCTh NOJIKK HAKIAABIBAIOT KOCHE Waitbul (mo
TFOCT 10906—78) und HaBAPHBAIOT KOCHIE HAKIAJKH, KOTOPHIC

' BBIpABHHBAIOT ONOPHYI0 IIOBEPXMOCTE MO FoNOBRH GoJTOB
Tpuc. 10.26 u 10.27).

Onopusie TOBEPXHOCTH — NJIATHKH, HA KOTOPbIE YCTAHABIHBAKOT

£ DENyKTOPHI K 3JIEKTPOABHTATENH, CO3JAI0TCA NPHBAPHBAHUEM Y3IKHX

HONOCOK CTaJH BLICOTOH 5—6 MMm.

B cny4asx, xoraa Gont mpoxoadT vepe3 obe NOJNKH LIBENEpa,
WECTKOCTh yBENUMYUBAIOT pebpamu, yrompuukamy (puc. 10.28, a) niu
Tpybxamu (puc, 10.28,6).
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Puc. 10.23. VeTanoska nprBoaa Ba CBaPpHOA PaMe HI JTHCTOBOH CTRAN!
! — ceapran pama; 2 — uepauHMit peayktop: 3 — My(Ta; 4 — 3neKTpOABAraTeb

]
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o e
o

.

s

Prc. 10.24. YcTaHOBKZ npuaodd WA CEapHOR pame M3 IuRedslepoBi
I — cBapHas pama; 2 ~ KOHHHYECKO-UMIEHApUYecKHd peaykrop; 3 — mydra; 4 -
INEKTPOASHIATEND
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Puc, 10.26. ¥Ycra-
HOBKA Kocoil maiibu H

Y

NN

7z %

Pre, 10.27. Kocad Prc. 10.28. Vaemnuemne mecrio-
HAR KA CTH TOJOK Whenepa

Tax xax pama npu cBapke KopoBMTCH, TO BCE ONOPHEIE
AOBEPXHOCTH, Ea KOTOPHIC YCTAHABJIMBAIOT MEXaHM3MEL IIpHBOZA,
06pabdaThBAIOT MOCHE CBApKM,

Jluteie mIMTH AOCPOXE CBAPHBIX PaM M IMO3ITOMY pacnpo-
Crpanenrl mexemie. Jns obnervenmus nmur 6es ocnablieHus xect-
KOCTH MX O€JIAI0T NYCTOTENLIMM H yCHNHBAKOT peGpamu. Toamuny
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Puc. 10.29. Kpennerne cHopoq- )
woll eauHMUE! K WAATe GaaTasm 1

“« 7

o\ I\

Puc. 10.30. Kpennenne céopos-
HOll eJHUMUB K OINTe LHMAbL-
KaMH

1T
N

1

cTeHOX S uyrydnoil IJIHTBI PEKOMEHAYIOT CIIPEAENATh OPHEHTHPO-
BOYHO B 3aBHCHMOCTM orT rabapera OTJIMEKM, 00603HAYAEMOro

204+b+h
NoAtbth
3
rae | — padea, b — mHpuua, h — BHICOTa NUIHTHE, M.
N . v v v v v s v+ .12 4628
S, MM .+ + . o« o« v o« . . . 10122026 30

Onopuble NIOBEPXHOCTH IUIMTEL AOJKHHL obpabaThBaTecd, M
UX CNEAYET OTAEIATH OT uepubix (HeoGpaGaTwBACMEIX) NOBEPXHO-
creit. TloaToMy B 9THX MECTAaX TOIUIMHY CTEHKH HAAO YyDBejH-
YMBATH, TpeldycMarpunas HeoOXOQMMLIE NPHIMBLI, AHANOTHYHBIE
NJIaTHKAM B CBapHBIX paMax.

C6opounble eauHAuLl KpensT K nute Gonramu (puc. 10.29) wu
mnunekami  (puc.  10.30). Kpennenue ImImHIbKAMH 3ATPYRHAET
cBGopxy, Tak kak tpebyer, 4ToOnl peAyKTOpP M 3JCKTPOABUTATIIL
ycTauabiMpauch B cbope ¢ Mydrod. Kpennenue G6o1Tamu N03B0ISET
YCTAHABIMBATH PEAYKTOP M DJEKTPOABHUraTe/ls MOCHENOBATENLHO.

§ 104, CMA3BIBAHME PEAYKTOPOB

CMa3knBaHHE 3YGUATHIX W YepPBAYHBIX 3AUETIICHMH X TOAIIMT-
HuKoB * yMeHpIUAeT NOTEpH HAa TpPEeHWE, NPEeJOTBPAINACT TOBHI-
[ISHHBIH HIHOC ¥ HATPEB ASTaleH, 2 TAKKE NpefoXpaHAeT NeTaIH
oT Koppo3uH. CHILKCHUE TIOTEPh HA TpeHue obecneTHBaeT MOBbILIE-
uuwe KILJ] peaykropa.

Mo cnocoby noppoAa CMazEYHOTO MATEPHANA K 3anenjieHuio
pasMMaloT KapTepHOS # LHPKYJISUMOHHOE CMA3LIBAHME.

Kapreproe cMa3LIBAHAE OCYINECTB/IACTCA OKYHAHUEM 3y0uaThX U
uePBAYHLIX KoJeC (WIH 4€pBAKOB) B MACIO, 3ajJdBAEMOE BHYTPh
xopnyca. DTO ¢Ma3LIBAKKE MPUMEHSIOT NPH OKPYKHBIX CKOPOCTAX

* CpassiBapye NMOJIMIHMKOE B peAyKTopax paccMoTpeHo B I X
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Prc. 10,31, Peayxtop ¢ Opaisrosnxami

B 3apeluieHuu 3y64arelX mepemat go v < 12 Mfc, B 3anenieHdH
YepBAYHLIX Tiepena¥ NpH OKPYXHOH CKOPOCTH vepBika Jo
? < 10 m/c, TIpu Oomemelt ckopocti Macno cOpacslBAETCE HEHTPO-
GexHONH CcHIOH.

3y6Guateic © 4epRAYHBIE KOJlecA MOTPYXAIOT B MACO HA BRICOTY
3y6a, a 41epBAK (PAacroOoKeHHBIH BHH3Y) — HAa BLICOTY BHTKa, HO
HC BBIIIEC uenfpa HIDKHETO TCNa KadYeHud NOoAIIHIHHKA, ECJ[H
yCnoBfg HOpMaJbHOH pafoThl NOAIINIHAKOR HE TO3BOJIAIOT TOTPY-
®ATh YePRIK B MAcJIo, TO MPUMeHRI0OT Opuaroepuky, sabpacrinalo-
e Macio Ha 4epBAdHoe Koueco (puc. 10.31); B pemepcHBHBIX
nepefavax yCTAaHABIHBAIOT OBA GPBIIrOBHKA.

3y6ps XOHMYECKHX KOJIEC MOTPYXAIOT B MaC/lo Ha BCIO IUTHHY.
B MHorocTymeHYaTHIX PeNyKTOPAX HWACTO HE YAACTCA TOIPYXaTh
3yGL® BCEX KOJIEC B MACJIO, TaKk Kax [ang J3rore HeoGxomum
OYeHL BLICOKHIt ypOBEHR MACIA, 1TO MOXKET NOBJIeYs CIHIIKOM GoMh-
HI0e MOTpyXKEeHHE KOJIeca THXOXOOHOH CTYNEHH M JaXe NOANIMIHA-
¥0B B Mmacno. B 3THX Cnyuasx IpEMEHAIOT  CMAa3ovHEIE

- mecrepun (puc. 1032} mnu apyrwe yerpoiictea. Ilpu v <05 m/fc
' KOJNeco MOTPYXAaOT B Macio Ao /g ero pammyca, Ilpu cmassl-

BAHHH CKYHaHUEM 00LeM MacIaHOW BAHHEI PeYKTOpPa NPHHHMAIOT
3 pacuera ~0,5—08 1 macma wa 1 KBr mepemasaemoil Mow-
HOCTH.

_ B koco3yGLIx mepemayax Maclio BeDKUMaeTIcs 3y6eiMH B onHy
CTOpOHY, a B YEpBRAYHLIX peOYKTOpax YepBAK, NOTPYXEHuHI B
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Prc, 10.32. Cmadousan mecTepHd M3 TEKCTOAHTA

Macjio, FOHHT Macio K HNONIUMMHEKY. B ToM H ApyroM ciy4de
JUIS mpedoTRpamenus ofbunsHoro 3abpachiBaHds Mmacna B Tod-
IUMIHYUKH YCTAHABAMBAIOT MAaClO3AIIMTHRE Kojpna (cM. ri. IX).

L{apKyAsiptonioe CMa3LIBAHAC [IPHMECHAIOT NPH OKPYXRHOH CKO-
pocTi v > 8 Mfc. Macio U3 KapTepa WM Baxa mOA2cTCA HACOCOM
B MecTa cmasopaHuAa mo  TpyDompoBody uepes  comfa
(puc. 10.33,4) HIH 6pH IHPOKUX KOJIECAX HEPe3d KOJICKTOPEI

| /

(l

&)
Puc. 10,33, Lnpxyasudoniog cMa3lWIBaHEHE
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(puc. 10.33,6). Bosmoxna mopava macia OTF HEHTPANM3IOBAuHOM
cMa3o4Hoil CHCTEMBI, ODCIYXUBAIOIEH MECKONRKO ATPEraToR.
Hazuavenipe copTa Macla 3aBHCHT 0T KOHTAKTHOTO HNABJICHUA
B 3y0eix M OT OKpykuHo#l ckopoctu xomeca. C  yBenHyeHHeM
KOHUTAKTHOTO HABNEHHA Macio AoJpkuo ofnanath Gompmed Ba3-

10.8, PexkoMenayemuie 3naveHnd BAIKOCTH Mace/]
OnE cMadhiBaumg 3y0uaTeIX mepeaad mpR 50 °C

KontakTHEE KHHEMATHYECKAA BAIKOCTD, lﬂ‘s-mzfc, npH O¥PYXEGH
HaTpsXeHHA T g, CKOpPOCTH &, MfC )
MIla
no 2 cB. 2 00§ cB. §
Ho 600 34 28 22
Ce. 600 mo 1000 60 50 40
» 1000 » 1200 70 60 50

10.9. PexoMenayembie JHAMERHA BAIKOCTH Macen
AN CMAIKBANKS “eprwunx mepenat opr 100 °C

KoRTakTHE Kunematnaeckas sxakocts, 1075 m?/c, npn crxopocrn
nanpaxenus oy, CEONBXKCHEA, U,, M/C
MIla
oo 2 cn. 2 no 5 ce. §
Ho 200 25 20 15
Ce, 200 no 250 32 25 18
» 250 » 300 40 30 23
10,10, Macaa, ppuMensembie Aid CMAZKWBAAAA 3y0MATRIX B HepRRTHLIX
nepenan
Copt macna Mapxa Kunematryeckas BA3KOCTh,

107%. m%fc

H-12A 10—14 Y
H-20A 17—-23
H-25A 24-27
" H-30A 28-133
HAYCTpRANLHOE N-40A 35—45 npa 50 °C
H-50A 47—55
n-70A 65—175
H-100A 950 —118 |

| Asnanmonsoe MC-14 14
MK-22 »n npu 100°C
MC-20 20,5
 Husmnaposoe 52 4459 opy 100 °C

253


http://www.e-draft.su

KOCTBKY, ¢ YBEIHYEHHMEM OKDYXKHOH CEODOCTH BS3KOCTE Macia
JOMxHA OLITH MEHBIIIE.

Brifop copra Macna HauMHAKOT C OIpe/ieieHHs HeobxoaHMoH
KHHEMAaTHYecKoM BH3KOCTH Macna: g 3ybyatelix Ilepefay — B
3aBHCHMOCTH OT OXPYXHOH ckopocTH (TabGn. 10.8), ana uepBaYHbIX
nepefad — oF CKOpOCTH cxoJibkenua (tabn 10.9). 3arem no
HalileHHOMY 3HAYEHHIO BA3KOCTH BEIDHPAaOT COOTBETCTBYIOLIEC
macno no tabxa 10.10.

KouTpoans ypoBRs Macjaa, Haxopaleroca B KOPIIYCE pelyKTopa,
TIpOM3BONAT C TIOMOIELIO MaclioyKasatesei.

[Tpocrefiiuumil xe310BLIH MacioyKasaTeb NokalaH Ha puc. 10.34;

ey Mi

<%

‘I,
P o
-

NV

T S ] o

N\

=" ! X
““‘-w__'

®4

DONNHN

JUIA BO3MOXHOCTH KOHTPOJS YPORES Macla Bo Bpems paboThl )
PEAYKTOpA TDHMEHSIOT 3aKPLITEIE KEIJOBBIE MAC/TOYKA3aTesH a) 5) T
{puc. 10.35). Pec. 1035 K S
. . e Jicable MACAGYKAIATETH
PouapHBLi MACTOYKA3aTeNb M €0 pPa3Mepsl TPHBEIECHBI HA ne sapeTnaer i

puc. 10.36. Yepea HmXHee OTBepcTHE B CTEHKE KOpIyca MACHO
NMPOXOAHT B TOJOCThH MAC/IOYKA3aTeNd; Yepe3 BepXHee OTBEpCTHE
MaCloyKasaTe/lb ¢ooblaeTca © BO3OYXOM B KOpPIYCE penykropa.

a — & TpyOxe; 6 — 3a ueperoponkoi

Pue. 10,36, QonapHuil Macioyka-

A% IaTeNb (pasMepnt, Mwm):
S Pasmeper § mm o d D b, !
E Ah do 35 80 i % 32 &0 49 12
222 o 720 50 80 69 16
X, H | 8g |rzs
° 210 = #|
]
3 g < ¥ L
l:l ) 1t ry . h j J’ =
o) A5 ” 4
- > J ] Macsocmoires
A =, 3 pEAUND »
e
A Q L] ﬁ/ ] o=
' Al Y7 =
,‘;{f- = 22g 3 T ¥
i ot {é ‘g gs t 4
[ &3 P 10.37. M 4-
i g &5 . e, 10.37. Macaoykalatens ¢ TpY!
ypodens ] 2 s
Macad ' ,_§' "-é g koil ®3 opreTekna
’ = E 1 w
N = o g X
Lfﬂg’%/ e (8 4 L p) g Ha puc. 10.37 noxazan TpyGuaThIii Macioyka3aTelb, CACTAHHBIH 1O
mMacaa i R NPUHOENY cOoOBIAICIMXCS COCYHOB.
a) A- 5
g) - § § 10.5. TEILTOBOM PACYET PEAYKTOPOB
=
%
5 IMpu pabore peaykTopa NOTEPH MOWIHOCTH, BHI3BAHHEIE TPeHHEM
s) ‘B 3ANETUICHHH H B TIO/UNMITHHKAX, [T¢peMeITHEaHHEM H pa3bprisrH-

- \BaHHEM Macna, NpHBOAAT K Harpesy AgTalefl peaykTopa H Macia.
. Hpu uarpese Ba3kocTe Macna pe3ko Iajaet, 4YTO INPHBOJHT K
HAPYIIeHHIO pexHMa cMaskisanud. HopMmanenag paGota peayktopa

Pare. 10.34, Keanoskili MacroykaiaTens:
4 — YCTAHOBKA B MMMHER 9aCTR XOpHyca peAyKTopa; 0 — YCTaHOBKAZ B KpelUIKE
EOpUyca; ¢ — MPUMEpHbLIE PAIMEPE MacHoyra’aTend And HeGONLOIMX PEXYKTOPOR
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Oyner ofecmeveHa, eClH TeMNepaTypa Macia HE IIPEBBICHT
AOIYCKAEMOI.

PaccMaTpHBaeMBIil HIDKE METOA pacyeta o0s3aTeNeH nnd uep-
BAYHLIX B 3yBuaro-uepBAuHLIX penykTopos. [as 3ybuateix pe-
AYKTOpOB Majoff H cpexHeil MOIMHOCTH B HEM HeT HeobXxonu-
Moctd, Tak kak KIIJl HX BBICOK H TEIIOBBIAEIEHHE HECBEJHKO.

[TpH ycraHoBHBILEMCH peXEMe paboTH peJlykTopa BCe BhIIEAI0-
[eecs TelIo OTHAETCA Yepe3 ero CTEHKH OKpyXKalolieMy BO3ZYXY;
3TOMY COOTBETCTBYCT ONPEHENICHHbIH Nepenan TEMIIeparyp Mexmy
MAC/IOM H OKpYXAIOIIHM BO3iyxoM., Y cnoBHe paGoTel peiykTopa Oe3
neperpesa :
%ﬂs [Af], (10.1)
riae t, — TeMiepatypa Macha, °C; f; — TeMIepaTypa OKpyXarIlero
Boanyxa, °C (mpeHHMAarnT 00sivHO t, = 20°C); P, — nogpoaumas
MOIIHOCTh (MIM MOIIHOCTE Ha Bajay 4wepeaka), Br; m — KI1J
penykropa (cM. 1. I);  k — xoaddHmmeRT TeIUTOmEperaty
[k, = 11 + 17 Brj(m?-°C)]; A — niom@ms TeMIOOTAAKOMEH NOBEPX-
HOCTH KOpINyca peaykropa, M? (Ip mojcueTe A IJIOINAAR JHHIIA
He y9MTLIBAIOT, €CTM OHO He oOBjayBaercs BodftyxoM); [At] =
= 40 + 60°C — monyckaeMblid TIgpenajl TEMIOEPATYP MEXKAY MacloM
H OKPYXAKMMM BO3AYXOM (MEHBILHE 3MAYEHHA — JUI peiYKTOPOB
C BEPXHHM DAaCIIOIIOKEHHEM YEPBAKA). '

Ecmu At > [Ar], To crmenyeT yselMYHTR TEIIOOTHAAROUIYIO I10-
BepxHocTs pebpams (puc. 10.38 u 10.39), sBosa B pacuer 5077 vx

At=t,~t, =

= z

Pue. 10,39, IMpodnis oxnax-
aolux pebep:
H=@4+55, a=38 r=
= 0,58; r, =0,255; b =238

Puc. 10.38, “eppuunnlii peaykTop ¢
OXAAKAAIOWHMA PeOpanm
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Pac. 10.40. Yeppusppii peAyKTOp CO IMECBHKOM ANA OXJSNKASHMN MAC/IA

TMOBEPXHOCTH, MONKHO YMeHBUIMTh At, yseawuns k, Ijia storo
OpHMeHAIOT obiys xopmyca (cM. puc. 10.31), mommunaromuii k,
w2 50—-100%. Ecnu oba ykazaHHRIX criocoba oKasHIBAOTCA Me-
‘mocratoddo 3ddexTHBHLIME, CIENyST YCTAHOBHTh B MacadMoil

' BAHME 3MEEBUK, TIO KOTOPOMY IpOITYCKAIOT OXJIAXIAIOUIYIO BOAY-
Apuc. 10.40).

§ 10.6. AOOVYCKHA U MOCAJAKH AETAJEN MEPEAAY

% . .- Ejunas cicteMa fonyckos H nocafox — ECAIT (TOCT 25346 —
82 u TOCT 25347—82) pernamentHpoBaka crtaHgapramu COB
fr ' M B OCHOBHOM COOTBETCTBYET Tpebosanuam MexnynapoaHo#
3 ' sopraHHszauHE o craHgaptuzagud — UCO,

' OcHoBHbie TepMHHB U obo3kauenmss ECHIT nmpusemenn Hmxe,
. HoMHHANBHEBIM pa3Mep oM HA3HIBAIOT pa3Mep H3JEIHS,
" -MOMYHeUHBIH IO pacdyeTy HIH BHIOPAHHBIA IO KOHCTPYRTMBHBIM
+ coobDpameunssaM, MaroTomneHHsle H3JE/HA BCETHA HMEIOT HEKOTO-
. ! phle OTKJAOHEHHA OT HOMHHANBHBIX pa3Mepos,

{ Hna toro uTobl H3jENHE OTBEHANO CBOEMY UENEBOMY HalHa-
! . MEHUIO, CFO pA3Mephl NOJDKHBI BRIAEPKHBATECA MEXIY ABYMA J0-
. HYCTUMBIMHTIpE € NBHB MH P23 ME P aM H, PA3HOCTE KOTOPRIX
-‘ofpasyer nonyck 3ony Mexny HaHOONBIIHM M HAHMEHBLILMM

T
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Puc, 10.41. ITona gonyckon OTEEPCTHR M Baja’
a — OTHEPCTHE ¥ BaJd ¢ DOJAMH OCNYCKOB; O — ynpoINeHHAR CXeMa HONel Jomyc-
k08! Dpax H Dy — BanOOnbitnit ¥ AaWMCHLIMME NpEeAcABHEIE PaIMEpbl OTBEp-
crua; TD — gonyck oTeepcria; dpgx ¥ dpin — FAHOOMBINHA A HamMesbAf Dpe-
ZenbHEIE pasmepw Bada; Td — gonyck Bana; 00 — HyneBas mMMMESE, DOJIOKCHHE
XOTOpoil CODTRETCTBYET HOMHHANLHOMY DasMepy; ES M s — BEPXHHC OTKIOHCHHA
oTBepcTust W Bana; EI W ei — HM¥HAE OTKNOHEHUA OTBEPCTRA H Bana

Ha pec. 1041 noxasan rpaduueckuil cnoco® uiobpaxenHs
JIONYCKOB M OTKJIOHEHHH (NoNe [Jo0Iycka OTBEPCTHA — OXBAThI-
BAIOIGAN JETATH — JALUTPHX OBAHO KNETKOI, a Nofle foTycka saa —
OXBaTBIBAEMAd NETANb — 3auTpHXoBaHo roykamu). Ha puc. 10.41,a
H300paxeHsl OTBepCcTHE M BAT M HX IO  JONYCKOB, Ha
puc. 10.41,06 — TONEKO NoAA NCTYCKOB (YNIPOINEHHAN CXEMa),

K pasnuyubIM COEgUHEHMAM INPEIBABJAIOT HEOMHHAKOBBIE Tpe-
60BAHHA B OTHOMIGHHM TouAoCTH. ITo3TOMY CHCTEMa JONMYCKOB
cogepxAT 19 ksamurteros: 01, 0, 1, 2, 3,...,17, pacHo/IONEHHBIX
. B mopagxe yOBBaHHS TOYHOCTH. XapaKTep COENHHCHHA JAeTaleh
HaaBIBAIOT T O € 4 1 K 0 . XapaKTepHiyeT NocaAKy pasHOCThL pasme-
poB getancil go cOopku.

[Mocanxu Moryr obecneynPaTh B COENHHEHHH 3a30p § WIM
Hartar N. IlepexonHele NMoCAnKH MOIYT WMETL MJIH 3a30p, HIH
HATAT ; OHH XApaKTCPH3YIOTCA HAUOOIBILHM 3230POM S gy H HAHOOTIB-
mHM HATAroM N,

Pasnoo0pasubie Nocaxy Y406 HO NoIyHAaTE, H3IMEHAN NOJIOKEHHE
ol [ONYCKAa WM Baid, HMH OTBEpCTHA, OCTaBiAs JMNA  BCEX
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Puc, 10.42. TMMoas momyckon

ocaJoK MONIe JONYCKA OAHOH gerann HewaMenuniM (puc, 10.42),
Jleranb, y KOTOpoH [OJIoXeHHe Nojs IoNycka ocraercs Oe3
WIMEHEHHA M HE 3aBHCHT OT BUAa HOCAAKH, HA3LIBAIOT GCH OB~
Ho#H gmeraNeio CHCTeMpL Ecam aroif merameio ssisercs
}0TBEpCTHE, TO COBHHCHHUE BLINONHEHO B CHCTEME OTBEPCTHA

,_-f(‘pnc. 10.42,4); ecaM OCHOBHOH JETANBI0 ABIAETCH Bak —

B cucteMe Bana (puc 1042,6) V ocHOBHOrO OTBEPCTHA
umxuee otinorenne EJ = 0. [Tocne nolycka HanpasieHO B CTOPORY
yBenMueHHA HOMHHAILHOTO pa3Mepa. ¥ OCHOBHOIC Banta BEpXHee
orknoHenne es = 0. [Tone Xomycka HanpaBNeHC B CTOPOHY YMEHE-

-iIeHHa HOMHHAIIBHOIO pasMepa.

. OCHOBHBIE OTKIOHEHHA 06 03uataioT GyKBaMH TaTHHCKOT O alida-~

_' .BHTA. I8 OTBEpCTHH NpolucHBIMH 4, B, C M T. A, ind Bajos
I\ cTpouHBIMH g, b, ¢ n T. 1. TIpeMMYIIECTBEHHO HA3HAYAKOT NOCAKKH
B CHCTEME OTBEPCTHA ¢ OCHOBHBIM oTmepctHeM H, y kortoporo
"EJ=0.

.+ Jkns nocaiok ¢ 3a30pOM pPeROMEHAYIOT IIPHMEHATL HEOCHOBHEIE

B f, 9, h; MNa MepexoRHLIX TOCANOK — jg, k, m, n;, A NoCafok

K . & mataroM — p, r, s

Mocanku o6o3navaroT KOMOHHALHAME YCJIOBHLIX ofoaHadeHuil

) . H7
noneit nonyckos. Hanpumep, 7 O03HAYAET COEJHHEHHE HBYK

{'  Ieraneil ¢ HOMMHANBHBIM RHaMeTpoM 35 Mm, oBpaboTaHHLIX mO

nonsam gonyckos H7 W f7, B cHereMe orsepcTHA. LiHdprl o3navaior

Aomep kpBamuTera. Ta e NocagKa B cHCTeMe Bala Oymner MMeTh

F7
h1
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[TpH HasHauYeHHR TIOCANIOK CENYET NONBIOBATHCA CHETYIOUIHMH
PEKOMEHOAIMAMH . HpH HEOOUHAKOBLIX [OMYCK2X OTBEPCTHS H
Bana GonbiuMil AonycK fAoJkeH OmITe: Yy OTBEPCTHSA | HampuMep,
H7
mé
yeM Ha 2 KBAJNHTETA.

B tabn 10.11 u 10,12 opHPe/eHB OTKJIOHEHHA OCHOBHEIX OT-
‘BEPCTHH H OTKJIOHEHUS BasloB 17 HauboJee paclipoCTpaHeHHEIX
KBaJHTETOB U pasMepos or 18 mo 180 mm. '

); JAOIIYCKH OTEBEPCTHA H Baltda MOIYT OTIHYATECHA HE Gonee

10.11. IMpeneasisle OTKIOHCHNN OCHOBHBIX OTHEPCTHH
{mo I'OCT 25347—82)

Ilong AOLYCKOB H npcAeNbHLIe
HuTepsan ’ OTKJAOHEHMA, MKM
pa3IMEpos, MM

H6 H1 H8

Cs. 18 mo 30 +13 +21 +33
0 0 0

Ca. 30 o 50 +16 +25 +39
0 1 0 ¢

Cs. 50 no 8O +19 +30 +46
0 0 0

Cs. 8¢ no 120 +22 +35 +54
0 0 0

Ce. 120 mo 180 +25 + 40 +63
0 0 0

PCKOMCHIIYCMBIE NIoCagKH OCHOBHLIX JeTanei PeOYKTOpOB, IIKH-
BOB, 3Be€3J04ex H Mydr cM. s Tabm 10.13,

Ilpumep. ITocTpoHTk cxeMy nOJCH MONYCKOB Afid IOCANOK:

a) c 3a3opoM @40%; 6) nepexomHoi 525402—;; B) ¢ HATATOM
H7
340 prat
Pemrenmne.
1. M3 tabn. 10.11 sRINMCHBaeM An8 OCHOBHOTO oTeBepcTus H7:
BepXHee orwioHenHe ang (F40 ES = +25 MEM,
HIDKHEE OTK/IOHeHHE Aag (340 EJ = 0. :
2. M3 tabn. 10.12 phinHchiBagM 3HAYEHHS OTKICHEMHH BajoB,
MEM, ana (40:

OrxnoHeHHA Ja no r6
Bepxure —25 +33 +350
Humnme —41 +17 +34
' 3. TlpenenpHoie pasMephl, MM:
OTeepcrie H1 Bangs /e no 6
Drax 40,025 deax | 39975 | 40,033 | 40,050
Din 40,000 Amin 39,959 | 40,017 | 40,034
4. 3a30pBl ¥ HATATH, MM:
IMocanxu
ITapamMeTpat
H € 3a3opoM ngpexongan € HATATOM )
i Spax | 40,025 — 39.959 = | 40,025 — 40,017 = | -
i = 0,066 = 0,008
! Stin 40,000 — 33,975 = - -
| = = 0,025
i : Noax - 40,000 — 40,033 = | 40,000 — 40,050 =
. = —0,033 = —0,050
Nin - - 40,025 — 40,034 =
= —0,009

5. Cxema noseit JCONYCKOB I 3THX TpeX JIoCafoK NokKa3aHa Ha

v v pﬂc' 10.43.
. '
1.
' 6,050 [
/- 8033 o34 [
) 525 :
I
]
i ] + [
i —
L Sig08s Puc, 1043, Tlons pomyckom gam-
; 4 i nocaaoR ¢ 3ajopoM, NEPEXGHHOR M
: 5 € HATATOM, ELINGJHERHBLIX B CHCTEMe
' 0041 Lo OTBEpCTHIL
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10.12. IMpexentMple OTK/JoREHRM BanoB (MkM) 1A 6-ro M 7-To KBRAJIKTETOB (mo TOCT 25347-82)
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10.13. INMocanku ocHoBHLIX HeTATelH nepeyay

Pexomen iyempie
- [MpAMep COSOHHEHHA
HT HT
% 56 3yb4aTele H YePBAMHBIE KOJECa Ha Bansl HpM
. TAXKSABMX yJApHLIX Harpyskax
H1 HT 3ybuaTeie o YepBsumEle Komeca H 3ybuaTmie
p6 " 16 MYQTHl Ha BaJbl; BEHLBl YePBFIHBIX KOJec
| Ha LEHTP
HT H1 HI Jybuareie komeca OpH YaCTOM J@MOHTZXeE;
w6’ m6’ k6 UIECTEpHHE HA Banax JINeKTpoABHraTesei;
My¢Thl; MA3EYAEKUBAIOLHHE KOJIbLA
H1 H1 H7
—; R; o CrakaHBl N0 NORIIMIHHKE KaueHHd B KOp-
Ji6 Nyc; PACTIODHEBIE BTYJIKH
1 H?
"3 MydThl IpH THKENLX YJAAPHBIX Harpyskax
| H1 _H7
e e Hixueel H 3BE3NOYKH
j&  hb
H3
E Pacropiere konbia; caJbHIKH
[
Otknouense pajga k6 BuyTpeAnue xonklla NONMANHHKOR KaYSHHN
Ha BAJBI
T Ortknonenze  ortseperus | Hapyxaine Konbua MOJUIMNHWEOB KadeHHS
H7 B KOpIHyce
| Orenonenne pana mé, #6 | BayTpenHEe KoAbIE NOSIIHIHHKOB Ka4EHHA
: ceemne 100 MM OPH TAXEIRIX YAADHEX HA-
rpy3kax
& anME‘[aH He. JIJII! oMM BIHHKOE KAYCHHMA YKAlAHBEI OTRADHEHHA BANNOB H
oreepcTif, a He o6o’HaueHHA noacH JONYCKOB COSNHHENHHA, NOTOMY 4TO
[0S WITHHKH ABRAOTCA TOTOBLIMH H3ASAHAMH, HOYmMHMH Ha cOopxy Ges monon-
uutenasoll obpaboTkn.

§10.7. 1ONNYCKH $OPMBI H PACITOIOKEHUA MOBEPXHOCTEIN,
HIEPOXOBATOCTh MOBEPXHOCTH

a.  Ilorpemrsoctu ropMBl M pacnonoXeHHA NOBEPXHOCTCH BO3HM-
_karor npu o6paboTke Aeraneil BCIEACTBHE nedopmManuii o6opyno-
BaHKs, HHCTPYMEHTA W AeTajiell, HEONHOPOJHOCTH MaTepHana 3a-
'TOTGBKH M APYrdX IPHYHH.

i
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Iﬂl""""] L lgor |

aj 3)

Puc. 10.44. OGoipauenne gonyc-
KOB B pAMKE!

a — poniyck  $oOpMEl; & — ROMYCK
pacoNoXeHus

w4

nmo

o o]

) o

COEMHHTE/ILHAS JIHHHA HE AOJDKHA OLITh NPOJODKEHHEM pasmepQ'
Hoii smHuM, EcnH Gasolf aBngeTcd oOCh HJAH IUIOCKOCTE CHM-

METpHH, TO, #aobopoT, CoeMHMTETRMAd JHHHUA JONXKHA ObLob

TIpooXeHHEM pasMepHoit (pac. 10.46).

10.14. Jlonyck ¢opmil ummuIpRIEcKHX NoBepxmocTei, MKM

Jlomyckn ¢opMul 1 pac- a) d)
HAA N XHOCTEH
HFOJ'IOJRC OnEpXHOCTEH Puc. 10.45. Coeanwenne paMKsm ¢ mOBepx-
yKaSHJBaK)T HA Heprexax WOCTLIO:

a — DOnycK UANHHApHIHOCTH JopMmbl; § —

ycuosHEME  00O3HAYEHHS-
’ DONYCK NEPOEHIHKYNIPHOCTH ROBEPXHOCTH

MH B COOTBETCFBHH C
roctT 2308-79. Orm
obo3uadenus cocTosT M3 rpaduyecKoro cumsoNa, 0o603HaTaKoIEro
sup pomycka (() — momyck xpyrnoctu dopmer; ff — nomyck -
JMHAPHIHOCTH OpMul; //— monyck nNapaisieTbHOCTH MNOBepX-
nocreit; | — monyck mepnenmuxynapuoctH nosepxsocteil; (© —

JONYCK COOCHOCTHM TIOBepXHOCTeH M Jp.), YHQIOBOTO 3HAMCHHAY
FOTyCKA B MWwUIMMeTpax M OyksemHoro obosnaueRus Oadbt’

HIH TIOBEpXHOCTH, C KOTODOH CBS3aH HJONYCK pACTIONOXKEHMA.
Ha wuepTexax ycaosHoe 0003UMaYeHHe YKa3bIBAOT B IIPAMO-
yrofsHeIX pamkax, Ha puc. 1044, ycnosHo H3oBpaxen
AONycK WHIHHApPMYHOCTH dopmel 0,010 MM, a Ha puc. 10.44,6 —
AOIYCK TeplicHAHKYIApHOocTH nobepxHocTH 0,012 MM OTHOCHTEIBRHO
Hasm A

C 3MeMEHTOM, K KOTOpOMY OTHOCHTCA JOTYCK, paMKy COENH-
HMOT CIUIOIHON ToHKOH JIHEMel, OKaH4YHBAIOLeHCA CTPEIKOH; 3Ty
JIMHMIO HA3RIBAOT CoegMuATeb-HoM nHumei (puc. 10.45)

Ba3el 0603HAYAIOT 3A4YCPHEHHLIM pPaBHOCTOPOHHHM TPEYrOMb-
HMKOM, BLICOTA KOTOPOIO pasHa BHICOTE pa3MepHbIX uucen. Ecnu
$a3oil ARNAETCA NOBEPXHOCTH, TO OCHOBAHHE TPEYrONBHHKA pac-
NoNaraloT HA KOHTYPHOH JIMHHH MAHM HA ©€ TPOJIOJDKCHHMH, a

- Murepsan Kpannrers
PazMcpos, MM 6 7 8 9
Ce. 1030 18 3 5 B 12
» 18» 30 4 G 10 16
» 30» 50 5 8 12 20
1» 50 » B8O 6 10 16 25
» BG » 120 6 10 16 25
» 120 » 180 8 12 20 o
» 1BG » 250 8 12 20 3o
‘ [Mpamevapue, UnchoBue 3naueHis JOUYCKR NOMKHLL OLITL OXpPYTIERB
| B Ompafimyre cropony no crampapthutx no I'OCT 24643 —8i nz pana, Mem:
:.l; 1,2; 16; 2, 2,5; 3; 4; §; 6; 8; 10; 12; 16; 20; 25; 30; 40; 50; 60.

10.15, HNonyckn nmapaneJbHocTH H NEPOERHKYIAPROCTH, MKM
(g0 TOCT 24643—81)

.u[a,as|4

| o005|A

(

(

a}
264

4]

Pre. 10.46, OGoamaqenue gonycka no
oTHOIIeHHID K IIOBE[D(HOC‘I’II n 1 01]
OTHOWEHHI0 K OCH CHUMMETPHU
a— JIOI.'IyCR N0 OTHOWCHIIK K IIOBEPX-
Hocte £ — OONycX MO OTHOWEHHID K
OCH CHMMCTDHH

VisTepsan CrencHe ToRHOCTHA
paIMepos, MM 6 7 g 9
1Ce. 16 g0 25 6 10 16 25
| » 25y 40 B 12 20 a0
» 40 » 63 10 16 25 40
il .2 63 » 100 12 20 30 50
» 100 » 160 16 25 40 60
» 160 » 250 20 KlH 50 80
A2 250 » 400 25 40 60 100
' 10.16. Jonyck® cOoCHOCTH, MKM
3yGuaThie Uepsamne | [Tomuaanucs
noﬂmﬁﬂ“]ﬂ(ﬁ KOJcca Komneca HADHK
! 'plﬁ:[:egm“‘ KOHHYCCK HE paﬂl:lanz::fe
VAR Pos, POAHKOBEIC 75 W 8-H cremeHcit 4 panualNseg-
: TOYHOCH YIOpREIG
an :1“3] 50 gg 1o 16 25 25
18 » 1 20 30 30
! ¥ 50 » 120 16 25 40 40
» “120 » 250 20 10 50 50
ik 250 » 400 25 40 60 60
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10.17. HajnaweHne napamMeTpoB IIEPOXORATOCTA NobepXAOCTel JeTaned

[TapaMeTphr
EpOX0BATO
CTH, MKM

.

Ra Rz

O6oanaveHne
MEPOXO-
BATOCTH

NonepXHOCTH

TTosepxuocts

v

Bipm 06paboTKH NOBEPXHOCTH HE OrOBAPE-
BagrICH

14

Yeprrie, HO pOBHLIC TIOBEPXHOCTH OTJIM-
BOK, [OKOBOK, Npoxata. OQOpaborka Ges
CHATHA CTPYXKH

— | 320; 250
200; 160

HZJ%’/

— | 160; 125
100; 80

Rz lb%’]/

3a9HIMeHHbIE MOBEPXHOCTH OTJIMBOK, Io-
KOBOK H 11p.

— | 80; 63;
50; 40

Rzﬁ%/

INoBepxHOCTH OTBEPCTHH MI-TIOX CBEpNa,
seikoBox, ¢acok u np. Hepabouwe mno-
pepxsocTH. Ilocamountte, HeTpylInecd no-
BepXHOCTH H3memuil me meiwe 12-ro Kkpa-
XBTETA

gl 2

AP iy

— | 40; 32;
25; 20

Rzg

Touxo npuneraroinse noscpxHoctH. OT-
BEpCTus TOCIHE UYEPHOBOH  palBEpPTEH.
IMoeepxrocTn nox uwrabpenme. Ilocamou-
Hhle HETpPYUIMecA NOBEPXHOCTH H3IACHHA
He BhIWE B8-ro KBATHTSTA

— | 20; 16;
12,5; 10

Rz%ﬂ%

OTBepcTHA B HEMOABHAKHBIX COCAHHEHHAX
BCEX KBAIUTETOR TOUHOCTH. OTBepCTHA B
Tpymuxcd coegnHeduax 11-ro n 12-ro xea-
nvreTon, BokoBhE NOBEPXHOCTH 3ybnes
sybuarkix xomec 8- m 9-i creneweil Tou-
HOCTH

OreepcTAs B TPYLIMXCE  COEJHHEHMAX
6 —B-ro xpaguTeroB. OTBepCTEA NOR NOM-
wHHAKY kaueHng. [lopepxiocTH BAIOB B
TpyiExca coemuBesusx lloro & 12-ro
kBaauTeTOB. I10BEPXHOCTH 9EPBAKOB H XO-
JOBHIX BUKTOB. BOKOBBIE TIOBEPXHOCTH
3ybreB 3ybuarhix Xonec 7-f cTeneHH To4-
HOCTH

266

L
[

Ilpodoarcenue mabas, 10.17

IMapameTpr:
mg}ﬁx:::;o- Obo3Havenue
d m?:::{“’ MoBcprHOCTE
Ra Rz IIOBEPXKIECCTH
1,25; - IMosepxHocTH BanoB B TPYLIHXCR COSqE-
16(‘)5%, 125 Hewuax 6—8-ro xewmireroe, Ilomepxmo- |
. v CTH BaJioB TOA TIO/NUMNHUKH Kayerud,
Bokoable noBepxHOCTH 3y6bes 3yGuareix
xonec 7-ii M 6-H cTemeHM TOUHOCTH
0,63; — To mxe, g 6onee -OTRBETCTBCHHBIX IIO-
0,50; M%/ sepxpocreii, IloBepXHOCTHM BanoeB mnog
0,32 NOWHIHEKN KAYCHMA
0,32; - BeceMa OTRETCTREHHBIC TPYLIHECH NIOBEPX-
0,25; G 3%/ HOCTH BaXoB ANG0 JpyTHX OXBATHIBASMBIX
0,16 peraneii
[Mpumeyan e Ouenka wepoxosatoct mo I'OCT 2789 —73* nponasonnT-
©d HeckoubKHMH napameTpamMn. OcHosHee napaMmeTpsl obosHaweHn Ra u Rz,
Ra — cpearee apudnermiccuoe 2bcomoTHRx 3mavenuii oTknoHeHnil npoduaa B
npenenax 6a3opoif mmuHE, Rz — cymma cpemnux apudMETHYSCKHX A6COROTHRIX
OTENOHEHHE NATH HAauOONBUIAX MAKCHMYMOB H DATH HanGONblMX MHEHMYMOB
wpoduns B mpenenax 6a3oBol ANHEEL
Benuysny napamerpor mepoxosatocTH Ra wm Rz npocTaBnsioT HaJ
agaxoMy B MikM. BenmdmMmy Ra yxasemaror O6o3 cumpona, 2 Rz — ¢ CUMBONOM,

B tabn. 10.14, 1015 u 10.16 npuseseHs peKOMEHJALHMH IO
ONPES/ICHNIO JONYCKOB (OPMBI H JONMYCKOB DPACNOJIOKEHWS I110-

BepxHocTel [8].

MlepoxeBaTocTh 1I0BEPXHOCTH (CM, pexoMeHAalu: 8 Tabu. 10.17),
nocafiku M Jlionycku )OpMBI H PacliOROXKEHHSA IIOBEPXHOCTEH ITOKa-
3aHKl Ha pabounx wepTexax (cm. puc. 10.11, 10.12, 10.13 u 10.14).
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rinapa XI
MYDThI

B 3agaHHAX Ha KypcOBOE NPOEKTHPOBAHHE AETaneil MAIUHH B
TEXHMKYMaX IpEIycMAaTpHBACTCA He NPOEKTHPOBAHHE My(T Ans
CcOeIMHEHHA BAjoB, 4 BLI6GOp HX H3 YHCNA CTAHOAPTHLIX KOHCTPYK-
uHi ¢ y¥eToMm ocobeHHOCTEH BKCIAyaTalUMH IIPHBOJA # C Toche-
nyroLLeit Tposepkofi 3MeMEHTOB My(Thl HA [IPOYHOCTE.

3necs NpHBENEHLl KpaTKue cBeseHus o Mydrax HanGonee
pPacnpocTpaHEHHBIX THIIOB — JUIA NOCTOAHHOT G COEIMHEHHA BAIOB H
NpeaoXpaHHTENBHEIX, O MydTax CLENHbX, OGTOHHAIX, IIAPHHPHBIX H
ap. ¢cMm. paboty [15].

§ 111, MY®Thl 114 NOCTOAHHOTO COEJAWHEHWA
’ BAJTOB

Ecnu ¢cOOCHOCTH COENMHAEMBIX BaJioB B IpOlECCE MOHTaXa

'H 3KCIUTyaTAmdH CTPOrO BBIJIEPKHMBAETCA, TO JONYCTHMO yCTaWab-

JIEBATE XecTkHe MY(QTbl: @aauyessie (Tabn. 11.1) u emysountie
(rabn. 11.2). TunopasMep My(Thl BHOHpAOT IO m¥aMeTpy Bana
H I[I0 BeJHYHHE pacyeTHOIC BpAIIAKOIIEIO MCMEHTa

Ty = kTyox < [T], (11.1)

11.1. Myt paanuesne (no FOCT 20761 —80, ¢ coxpamensmmu)
PaiMepbl, MM

268

Hpodoancenue maba. 11.1

{, He G6onee | L, ne Gonee
[T), Hm d D Hcnonxerne
1 2 1 2
16 16: 18 80 a0 | 28 | 84 | 60
16; 18 w | 28] 84| 60
315 20: 22 90 50 | 3¢ | 104 | 76
20; 22 50 | 36 | 104 | 76
63 25; 28 00 1 6| a2 | 124] 83
25, 28 60 | 42 | 124 | 83
1 r

25 Goy; 2. 65): 36 ' | so | se | 170 | 120
32 (35); 36 go | s8 | 170 | 120
250 40; 45 190 1 10| 82 | 230 | 170
(35); 36 8o | 58 | 170 | 120
400 40: 45; 50 130 | 110 82 | 230 | 170
45: 50; 55 ne | 82| 230 | 170
630 60 170} 140 | 105 | 290 | 220
50; 55 10 | 82| 230 | 170
1000 60; (63); 70 180 1140 | 105 | 290 | 220
, 50 1o | 82| 230 | 170
1600 60; (63): 65: 70; | 17 | 140 | 105 | 290 | 220

(75); 80
70; (75) 140 | 105 | 290 | 220
2500 80; (85); 90; 95)| 224 | 170 | 130 | 350 | 270
100 210 | 165 | 430 | 340

"| AnA MydT M3 uyryna CU 20 3wavesud [T] chmxars B 2 pasa.

‘HANOB; HCHOOMHEHRE 2 — /iA MydT HE KODOTEHX KOHUAX Banos,

Fpumevauusn: 1. Inavenns [T] yrasauw anz mydr w3 cramm 40 u 357

2. OxpykHaa C¥OpOCTh AN CTANBHKIX My}T (Ha HapyKHOM IHAMETPE) MO
70 mfc, Ana uyrynEux — Xo 3§ wmjc.
3. Mcnomenne 1 —jum MydT, yoTamaBIMBasMEBIX Ha JUIHMHHESIX  KOHIAX

4, B cxobxax mpHBefeHEl HEpEKOMEHTYEMbIE IHANECHHA.
5. Tipamep ycnounoro obo3naneHnn MydTH ¢ T'= 400 H'M, ¢ nomymydramu
maaMmeTpame oTbepcTHl 40 M 45 mMm, Henonwenuii 1 ® 2, Marcpuan — eranp 40;

Mygma dranyesan 400-40-11-¢45-21 NOCT 20761 — 80

269
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11.3. 3uavenns xodpdmurenta k, YWHTLIBAIOIErDO YCIOBHA
IKCIVIYATALMH TIPHHOMIA

Harpyska THOBL ManHH k
IlocTosHnas, ¢ kpatko- | Koupeileps! MeHTOUHEIE, 1,15—1,2¢
BPEMEHHBIMM TIEPErpY3- | CTAHKH TOKapHble, LUTH(O-
kamE mo 120 % HoMu- | BanbHbIE, (pesepHLE
HAJIBHOM
MepeMensasn, © Komeba- | Kouselieppl nenible, nuac- 1,30-1,50
HMSMH B OpefejaXx Ao | THHYAThIE, BHHTOBLIE, CTAH-

150 % womuHanbHOR XY mepenoob e nouHme;
UeHTpODSHHEIC HACOCH!
Co smasMTentHuIME Ko- | Koupeifepn ckpebGkoBHE H 1,7—-2,0
aebaHmaME — oo 200% | koBuloBRIE (2NeBaTOPRI);
HOMMHATTBH O cTankd meTanaoobpabaTer-
PAKOIIHE ¢ BO3IBPATHO-MOGC-
TYNATEAEHBM  JBHKCHHEM,
pEREPCUBHBIE NIPUBOILI
Ynapras, OocTHraromas | IloprHeskie HACOCH K KOM- 2,5-3,0
300 % HoMyBANTEHOR [PEccophl; NMPECCH M MOJO-
Tel, ApoOHIKE, LIAPOBBE
MeNbHUIE

rae k — xoaddrmenT, yUNTHIBAKOILKN yCI0BHA JKCITYATAIHM; 3Ha-
ueHAs ero npuBcaeHbl B rabn 11.3; momyckdeMble IHAYCHHA [T]
ykalapsl B 1abu 11.1—-119. :

Xota wer HeoGXOAMMOCTH NPOBEPATL CTAHJAPTHLIE MY(TH Ha
NPOYHOCTL, OJHAKO JNA YUeOHBIX IPOCKTOB PEKOMEHIYETCH Bbl-
IONHEnHe IPOBEPOYHBIX PACYETOB, HANPHMED, U BTYJIOUHEIX MydT

€O INTHTOBLIMH COEAHHEHHSIMH — NPOBEPKaA IITHHTOB HA CPE3, CO -

IMTOHOYHEIMH H ILIHHEBHIMH COEHHEHMAMH — IIDOBEpPKA 3THX
coenuHennit No QopMynam raase VIII; npu pacdere GonroBbiX
coeHAcHul QaHmessx My($T CHeAYeT YYHTLIBATH, YTO TOJIOBMHA
o6mero uscna GOJITOR yCTaHABRMBASTCA B OTBEPCTHH Be3 3azopa,
MO3TOMY HOCTATOMHO NpOBEPHTE TOJLKO HX HAa Cpes Mo yclo-
BHKO TIPOYHOCTH - F,

Tep — < [)eps (11.2)
4

roe F, = g—"’—-— OKpyXHas CHJA, IPHXOAALIAACS HA ojpHH OoOnT;
021

D, — nMaMeTp OKPYXHOCTH pacnooxenns 6onTos; z; — wmcno 6on-
TOB, NMOCTaBNewHEIX 6e3 3a3opa.

B HexkoTOophIX y4eOHHKAX paccMATPHBAETCA BAPMAHT YCTAHOBKH
BCEX GOJNTOB C 3a30poM W INpHBouATcAd QOPMYJHI N pacueTa

72

'{/‘
'/
Z
e
T—S

Puc, 11.1. Kymaukoro-nncionan mMydra

60NTOR ¢ 3aTSHKKOMH, TPENIATCTEYIONIEHR TPOBOpAYHBAHMIO MTOMYMYDT,
IMpakTH4eckw Takol ciy4ail HokmoveH, o pacyeT HONTOB HA 3ATAK-
KY He HYXeH.

Pasmepst GonTos M YHOIO MX B CTAHAApTe He yKasaHnl Moxio
PYXKOBOICTBOBATLECA TAKHMM COOTHOIUEHHAMMH: IOHAaMETp CTEpXKHHA
6onta d; =~ 0,08d (¢ oxpyriemmem go OGamxaiiero Gonbliero
suavenns no 'OCTy); uncno Gontos z=4 npu T<10° H-m 1
z=6npu T>10° H.m. '

Ecnu B npouecce JKCNyaTalHH NPHBOSA BO3IMOXKHO HEKOTOpOE
CMEILEHHE BAJIOB, TO HX COCJHHSAIOT xomnencupymowumu Mydramu,
K ux vHcny OTHOCAT kysqukoso-duckosste MyQThl (puc. 11.1); oxu
ZOIYCKAIOT paauMalibHOE CMEHICHHE Bajlo nopsanka 0,034 u yraosoe
no 30, Hapyxuni guamerp mydter D nopajika (4—5)d. Buibuparot
myhty mo 'OCT 20720—81. OpHaxo ONA KYPCOBEIX TNPOEKTOB
My(QITBI 3TOTO THIIA PeKkOMEHAOBATH HE CJEHYyer, Tak Kak OHH
HMEIOT OGONBHIYIO Maccy, YacTOTy BpaIeHHS HX TpHXOIHTCH
COrPaHHYHBaTh M3-33a BOIMOXHOIO nHcOANaHca: IIPH HAPYXKHOM
ngamerpe go 300 MM — gmo
250 ofb/mMmu, c¢s. 300 MM — no
100 of/mun. Kommencupyronsme
MYQTH APYroro THHA — YenHve —
npencTaBneHsl B Tabm 114,
HoTllyckaeMoe Yrjaoece cMelle-
HHE — A0 1°, pajdannHOe — Mo-
pazxxa 0,014,

B npuBoaax, HCHEITHIBAICIHIMX
yAapHEIE HATpY3KH, CIENYET ycra-
HABJIHBATE  ynpyzue  Mmydmui:
emyaouno-nasbyeesie  (MYBIT),
TEXHHYECKHE NaHHRIC MX TIPHBE/IE-
Hel B Tabm 11.5; MydTe ynpyzue
co 38e3dovkoil (Tabi, 11.6), mypHme

¢ mop 006pazHoii 060404KOi Puc. 11,2, Mydra ¢ Topoobpansit o6o-~
(tabn. 11.7 u puc. 11.2) u np. noukail
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‘11.6. MydTut ynpyrue co apesgoqxoit {mo FOCT 14084 76, ¢ coxpamemmu)
Paszmepsr, MM

5-5
A — A-A AA
- { c I i Ans wypm ¢ Ars wygpm ¢

T, = 18.00-408 0040

G250 6I0H-

5
I_ — ///%; “é &
. R I-_f L 7
;»::5“-"--& _—'
j\: ! A
Llﬂh L ot CMmelenve
| d p Henonnenue Amax
; H-m o /mus PRRE- | yrRO-
“\;. 1 2 1 2 anbpHoe, BOE
t 16 12; 14 53 81 71 30 |25 3750
! 16; 18 101 | 77 | 40 |28
! , ,
- 31,5 16; 18- 7 101 77 40 128 3000 | 0.2
i 20; 22 121 | 93 | 50 |36
- 25 148 | 112 | 60 |42
- 125 25; 28 105 148 | 112 60 142 2000 | 0,3
| (30); 32, (35); 36 188 | 144 80 (58
1 ‘ 250 32;(35);36,;(38) 135 191 147 80 |58 1500
; . 40; (42); 45 251 195 | 110 |82 04 | 1°00"
- ‘;_f_ 0; (42): 45, (48 256 | 200 | 110 |82
v - MpuMvedanud: ). MydpTe ncnonmenna | openHazHayeHnl O YCTAKOBKH

R4 ANHHHBIE KOHLBl BAJNOB, HCIOMREHHA 2 — HA KOPOTKHE KOHILbL
2. Honyckaercs coyeTasue noayMydT ncnonkersdi | W 2 ¢ panMuBBIMI BHYT-
PEHHHMH JHAMETPaMi# B Npedcnax ogHoro 3Hawcaus [T).
l 3. Pasmep c=3 mm :
- 4. B cxobkax UpHBEARHL HEPEKOMEKAYEMEIE 3HAUCHHA.
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§ 11.2. TPENOXPAHUTEIALHBIE MY ®ThHE

Ins ppenoXxpaHeHHS IPHBOAMBIX YCTPOHCTB OT THOBpeXICHEH
NpH BO3HAUKHOBEHHH CHYZalHBIX TIEpEerpy3OK, NPEBBIUAIOLIHX pac-
YeTHYIO HArpysKy, IPHMEHAIOT MY(THL, ABTOMATUHYCCKE PASMBIKAIO-
{[He NPHBOAHYIO THHHIC, M3 G0MBLIOro KOJTHYECTBA KOHCTPYKIUMH
fipeJOXpanHTEIbREX MyDT, onucanubix B paGote [15], mwxe pac-
cMoTpeHsl HaHbGoJiee PACIPOCTPAHCHHBIE HX THIB CPABHHTEILHO
HPOCTON KOHCTPYKIHH,

HOns aBapuifiioroe OZHOpa3oBOro BRIKJAYMCHHA MNpHBOOA IIpH
HENPEIYCMOTPEHHOM PE3KOM TOBMIUIEHHR HAarpy3kH NPHMCHANOT
MybTHl ¢ Pa3pyHIAIOMIMMUCA 2EMECHTAMH, BKJIOYEHHE NPHBOAA
BO3MOXHO JNHINE MNOCTE 3AMEHBI paspyWeHHOTC 3MeMeHTa, HTO
3aTpyOMAeT OSKcIUTyatanmio, ITosToMy Takue MyQTHI yCTAHABIH-
BAIOT B TEX TIepefauax, ENA KOTOPHIX aBapHiHBle CHTYalUHH
MaJloBEPOATHEL

IMpocTefimas MydTa AAHHOrO THOA — CO CPE3HBIM IUTHHTOM
(puc. 11.3); maTepuan wrudrta — ¢Tank 45, 33KaNCHHAA OO0 TBEP-
nocta HRC 38 —43; sTynku u3 cramu 40X, HRC 48 —53; paccros-
Hne R oT ocH Bana mo och wwTabTa nopaaxa (2—2,5)dy...
Juamerp wrudTa ONpeeNAlOT M3 YCIOBUA CpE3a ero CuIoH
‘F,.. BOZHEKalomed np: asapuiinolli HATPY3IKE Frae = Tma/R;
‘TIomanb MONEPEYHOro ceueHHMsa mThdTa B MECTE Cpesa (¢ yde-
TOM ocJabNieHHs e¢ PUCKOM, ec/IH OHA NPelyCMOTpEHa)

J'[‘izl.ﬂ Fmax

A= = 113
y e (11.3)

rae Tmax NpuUOMMarT Ha 5—109% BBILIE pacucTHOrO Tp=kTyom
(3nauennsa k cm. Tabm 11.3), mpenes npodHOCTH HA Cpes AIA
YKa3aHHof CTaml Tyg =

A B = 400 MIlIa. IlonyyenHsri

5 | s IO pacueTy AHAMeTp WTHb-
ta oxpyrmator no IOCT
ELOHAINN 3128 — 70 @ YTO4YHAIOT pal-

i
14 Mep R Ttak, urobm OGnino

\ 5 BBLIMCAHEHO yCIOBHE
=)
« v " .
3 max = 11.4
Tl ™ Rnd?, Tap (114)
l A SN——— B

[0 ke [1,:]1]

Puc. 11.3. My¢Ta co cpesnwm miThpTOoM

282

HapyxHeif quaMeTp BTYIKE dp; & (3 + 5)dy; Anuna BTynox B
gaxaoit nomymydre ! =d, + 3 Mm.

B nepenauax, HCOBITBIBAIOIINX NEPEMEHHBIE HAIPY3KH, Cleayet
YCTAHABIIHBATH [IPEAOX PAHATENbHEIE MY THL MHOTOKPATHOTO JEHCT-
BUA. TNPH XPHTHYECKOH HATPY3Ke OHH HOJDKHBL cpabarribate, a
IPH CHIDKCHHH IIEPEAABacMOT 0 MOMEHTA [0 PACYETHOH BEJHYHHEBI —
ABTOMATHYECKH BKIIOHATE Tiepenay.

K uncny Takmx MydT oTHOCAT MydTHl MpEIOXpAHHTEILHBIE

- Kyaaukosvie (tabm 11.8) n wapuxogsie (Tabn. 11.9). IIpu 3naunTeNL-

11.8. MydTal nperoxpaHureapiinie KYJa4K0ORkle
{mo T'OCT 15620—77, ¢ coxpameRimMH)

Pasmeprr, MM

L
s %. ﬂ}
L. A
- ! m:
L
L
fud A
Henpanesue | - Kenoanenue 2 Henganerue 3
d ki
)
i
Yacrora
d dy D L Henonneawe Iy |mpamenms,
1 | 23 ob/e
16¥ 48 56 80 | 40 28 18 17
16: 18** 56 71 85| 40 28 2] 13
20; 22 56 71 | 105 50 36 24 13
20; 22; 25 65 85 | 110} 50 35 28 10
25. 28 80 100 | 140 | 60 42 12 8
28 g0 [ 125 [ 160 [ 80 | 42 | 36 |
32 : 80 58 36
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Hpodoascenue mabs. 118

! Yactota
[T]. d d, D L Henonuenye L BPALLCHKS,
"M objc
i FEEIR
250 38 90 140 | 180 | 80 58 42 9
40 90 140 180 |- 110 82 42
38 80 58 48
| 400 ©40: 42 105 | 180 | 150 | 110 22 48 5
45 110 82 48

) s senomnemus 1 d=15 MM,
*¢) NMas scnoanenna 3 d=15 vy v d =17 mm.

NMpnmeuanwa: 1. CTanfaproM YCTAHOBNERQ TPE HCMOMHeHHA: | —¢
rIagkuM OTBEPCTHEM M IMMOHOMHHM MajoM; 2 — ¢ NpAMOGOMHBIMY ULTHUAMH
3 — ¢ 3RONBBEHTHHIMM LLTHIAME,

2. YcnoeHoe ofommayenne MydTsl ¢ HOMHHAABHEIM MoMerTOM [T] = 250 H-m,
d =40 MM, rcnoRuedus 1:

Mygma npedoxpanumessnas kysauxesos 250-40-1 FOCT 1362077

11.9. My{Tal NpeIOXPAHRTE/NLEAIE WAPHKORLIE
(a0 TOCT 1562177, ¢ coxpalieHnsMH)

Pasmepnr, MM

Bud A
Henonwewue | Henorense 2 Henmanwenve 3
AL
=
d d
a - d YactoTa
1[:]’ Henonuenne d D L | Wcnonuenwe | 1y Bpaolgjum,
M c
IR E 1 | 2u3
16 16 50 | 56 90 | 40 28 118 17
284

Hpodoaxncenue maba. 11.9

d
7 ! YacTtoTa
Hom Henmonmenne d, b L Henonwenne | Bpau.sleHIm.
1 2 | 3 1 | 2u3 oo/
25 |i6;18] — 17 65 71 100 | 40 28 21 13
40 20; 22 65 71 120 | 50 36 |24 13
63 22 70 | 80 | 120 | 3% | a2-{28] 10
: 25 60
3 100 25 1 28 85 [ 95 {150 | 60 | 42 [32] s
T
i 160 28 g5 | 100 ] 190 [ %0 | 42 1360 3
T 32 80 | 58
{: | 250 38 10 | 125 | 220 | 30| 98 lao| 7
40 - 110 | 82
400 38 100 | 155 | 260 | 80| 38 |48l 5
40; | 42 45 110 | 82
45 48
INNpumewanna: 1. CraniapToM YycTanoRnedo TPH HCRONHEHKA: | —¢
TAANKHM OTBEDCTHEM W INMOHOMHAIM [a’oM; 2 — ¢ RPIMOBOMHLIMH BIMUAMY;
3 — c SBONLBEHTHLIME WINHUAME,
2, Yenosnoe obGosnaucne MydTht ¢ [7] = 250 H'M, d = MM, ucnonrenus 1:
Mygma npedoxpanumessrar wapuxoszs 250-40.1 FOCT 1362177

HEIX KOJeGAHHAX HATPY3KM M YACTBIX CPAGATHIBAHUAX B Mycdrax
'BOSHUKAIOT GOMBIIHE AMHAMHYECKHE HATDY3KH, TOYTOMYy OONACTh
kv MX TIDHMEHEHMS OTPAHHYEHA [0 YaCTOT BPAIUEHMA NOPS/Ka
A00—400 o6/mun. Bonee ynobHbt B SKCILTyaTaudH MydTH Rpe-
ROXpaHUTeNbHbIE PBpurkyuoHnvie THCKOBEE (Tabm. 11.10). MoMeHT
~ tpabaTeiBapns Takux MyQT NOA AEHCTBHEM KPHTHYECKOM HarpyskH
perynnpymr NpYXUHAMH, CO3NAKIMEMHA OCEBYIO cuny F,; npeaein-
g! HOE 3uavcHHE €¢ ONpENeNsIOT M3 yCAOBHA, uTOGH JaBNeHHe Ha
. JWICKY HE TIPEBHILIANO nomyckaeMol BeMHuMunl [p]:

- < In@i-py L)
;_; 4

J l'Jle [P} = 025 MIla gna secMasmBaeMBIX MydhT ¢ acbecToBbLIME
', P Obxnankamu na OHCKAX, A8 CMA3IBIBAEMBIX MydT CO CTANbLHBIMYE
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ouckamy [p] =08 MIla; To xe, ¢ OpOHIOBEIMM HHCKAMH
[p]1 =0,5 MIla; D, u D, — HapyXHBIi H BHYTPEHHHH AHAMETDPHL
KONBLEBOH NMOBEPXHOGTH TPEHHS IQUCKOB.

~ Npeneneuetit Moment T, ragana cpabaTeBanms MyQTs onpe-
NEIRIOT M3 YCHAOBHSI PABEHCTBA €r0 MOMEHTY OT CHI TPCHMA Ha
IHCKaX

Ty = Trp = [F.R2, (11.6)

rae f — xoabdHNUEHT TpeHMA; ANA CMA3lbIBAEMBIX OPOH3OBBIX H
CTANBHBIX AMCKOB cO cMaskoll f = 0,08; nns gHCXOB ¢ acOecTOBOH
obrmagxoit f = 0,3; R — npuBeneHHBIH PaJHYC KOMbOA TPEHHS,

3 3
D} - D3

2 A
Dl. i Dz

[IpenenbHsiit MOMeHT Ty, NIPHHUMALIOT Ha 5— 10 % Brille pactet-

uoro Tp = kT,,,, rae k — xosdduument no tabm. 11.3.

R =033

11.10. MydTal ppefoxpasnTelbALIe GPAKIHOHILIC
(o T'OCT 1562277, ¢ COKpPAEHRAMH)

Paanmepsnl, MM

Hpodorxenue maba, 11.10

d I
¥rao-
[T, Hcnon- Bas
Hm Heponnenue - d | D] L - A pgtég—bl
1 2 3 L [2u3 pasfc
40 20; 22 sol 36 24| 100
63 20; 22 55| 150 120 39 | 36-| 25
25 60 | 42 100
100 25; 28 65 1165|125 60 | 42 I3y
30 - 30 80 | 58
160 28 70 [180[ 1501 89 | %2 | 36 | g0
32 80 | 58|
250 |36 38 3B 1701850160 801 B[ 42! 60
40 - 40 110| 82
400 38 90 (205|150} 89 | 38 1 4 [ 40
142; 45,48 42; 48 | 42; 45 110] 82

630 145;50; 53 48; 54 |45;50;53 95 |220(240(110| 82 | 56 | 40

1000 50, 55 54 30; 35 | 120l 260 270 110| 82

60: 63 | 60 60 140 | 105

67| 35

1600 | 63; 65;| 65; 72 | 60; 65; | 140|290 285]| 140 105| 75

70; 75 70, 75 15

2500l 7575 | 72 70; 75 | 150l 315] 3301 149] 105] g
80;85:90| 82: 92 [80:85;90 170| 130

4000 80,85,90( 82; 92 [80;85,50 160! 370| 355 1701 130 120 35

100 | 102 100 210 165

v A
Heneanenue | Henoasenue 2 Heneawewve 3
o d d
L

d ! ¥Yrno-

[(n, Henon- Bag
Hemt Hcnonrenue d | D| L HeHie i p‘c:;:?r;,
1 2 3 1 {203 pax/c

16 16 16 15 3| 50| 83| 40| 28 | 18 250

25 16; 18 18 15017 1 451 95| 90| 40 28 | 21 | 150

40 18 - 17 451130 95| 40 | 28 | 24 [ 150

Mpumenanna: | CraamapioM yCraHOBNeHO Tpa HenonHemus: 1 —c
TIEAKEM OTBEPCTHEM H IUMNOMOMHLIM MMa2oM; 2 - ¢ NpAMOGOHMALIMME  LILIH-
UaAMR; 3 — ¢ IBONBBCHTHEIMH LAMOAMH,

2. Ycnosnoe oboamavemne Myt ¢ [7) =400 H-M, d=45 MM, Hcmoane-
HHE |:

Mygma npedoxpanumessrar gpuxyuonnas 400-45-1 FOCT 1562277
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HexoMoe yHCIO Map TPeHHA

z= f;";{. aLn

[Tonydeunslii pe3ybTaT OXPYrASIOT A0 METHOrC HMCI3 ¥ Ha-

XOOST WMCJAO BEIYWMX OHCKOB Z; = 0,5z M BEUOMEIX Z; =I; + L

Iprvep. PaccyETaTE MpegOXPaHHTENLHYIO GPHKOMOHHYIO [ic-
KOBYH MydTy MNs COCOMHEHHA BajoB aHameTpoM d =40 MM,
nepenaBacMblii HoMuHanbHeiE MomenT T, =200 H-m, =actora
BpameHus n = 600 ob/mum.

Pemwenne I[Io 1abn., 11,10 HaxomuM Hapyxublil JuaMerp
MybTst D = 185 MM, T, =200 H-M. IIpuunmaem kodboHUHEHT
samaca cnenaeHHs P = 1,25; pacuerseiii Moment T, =BT, =
=1,25-200 = 250 H.M. [IMcKH cTanbHble, Bepymme — ¢ acbecto-
BRIMH O6KIaaKaMK; Koapdunpent Tpeuus f = 0,3; [p] < 0,25 MIIa.
Juamerpsl KOTMbHA TpPeHHs: HapyxHeii Dy =(3.5 % 4)d =
= (3,5 + 4)- 40 = 140 + 160MM; nprxuMaeM Dy = 150 MM; BHYTPEH-
it D, = 2,5d =25-40 = 100 MMm.

Ipusenenublii pasuyc Kodbuad TPEHHA R= -:;—:;IT_——_D;%—) =
3 _ 1003
= “3‘(1%5002—_.‘1{% — 63,5 MM.
,E[onycxaemﬁﬁ ocesas  cuna  [F,] = [p]%(p{ -DH=
_ 0,25-3,14(1:02 — 100%) 2460 H.
T 230.10° 53. Oxpyr-

Yucno nap TpeHua z =fF,,R = 03-2460- 63,5 =
JNfeM [O 4eTHOro uHucika z = 6.
U KCMO MUCKOB: BEAYIINX'Zy = z/2 = 3; BefiOMBIX 23 = Z; + 1 = 4.

T,  250-10°
= = ] H; e Fﬂ é
TR T 036655 100 Hi yenosu

< [F,] semonneno.

Vrounsem F,

rinaBa XII

NMPUMEPBI PACUETA U MNPOEKTHUPOBAHMA
IMPUBOJ0OB

§ 12.1. TIPOEKTHPOBAHHUE NPUBOJA
C OJHOCTYNEHYATBIM UWIHWHAPUYECKHM KOCO3YEBIM
PEAYKTOPOM W UENHON IEPEJAYEN

3AHJAHHUE HA TTPOEKTHUPOBAHUE

CnpoeKkTHPOBATL OXHOCTYNCHYATHIH rOPHIOHTANBHBIE LUHIMHA-
B puueckuil kocodyGelif peAYKTOD U HENHYIO Nepefaty A4 NpHBOIA K
¥ JICHTOMHOMY KouBeiepy (pwe. 12.1}

k- Tlomesnas cuna, nepepasaemMas JeuTol komseiepa, F, =
, -~ =8,55 kH; cxopocTe MenTwl v, = 1,3 M/c; AMameTp NpRBOAHOTO
¥, GapaGana Ds = 400 Mm. PeaykTop HepeBepCHMBHELA, NpeHa’HaveH
g Ma UTATENBHOR JXCimyaTammy; paboTa OJHOCMEHHAN; BATHL yCTa-
¥ - HOBJEHDI HA NOJUINITHHKAX KaueHHS.

2 Popmyner ons pacuera 3yGuaTsix konec oM. rn. I, pmennoi
. mepegayn — rn. VII,. Bamos —rj,  VIII, OOANTHIHUKOB —
. IX
gt

- P 3fexTpogsMraTens; 2 — Mydra; J — OAHOCTYHECHIATHIA peaykrop; 4 — necnan
nepegava; 5 — npneognHoil OGapaban; 6 — newra xouselicpHan
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PACYHET U KOHCTPYHPOBAHMUE

I. BuGop 31exTPOABHTATEN W KHHEMATHYECKHH pacyer

(puc. 12.2)

Ilo TaGn. 1.1 npaMeM:

KITA napel nuanuapHueckux 3y6uaThix konec 1, = 0,98;
ko3(pHOHENT, YUHTHIBAIOINMI FTOTEPH Naps! NOAUINIHHKOB KauyeHus,
Ny =099; KIIO otkpeiToil ugnHo#t nepenaudm 73 = 0,92; KIIJ,
YIHTLIBAIOINHA NOTEpH B onopax Bana mnpusouoro 6Gapabana,

rl4 = 0,99.
O6wmumii KITJ npusopa

N =nininine = 098-099%.0,52.099 = 0,875,

Moumnocte Ha Bany Gapabana Pg = Fop, = 8,55-1,3 = 11,1 xBT.
TpebyeMas MOIMIHOCTE DJEKTPOABHraTens

Pg 11,1
P T 0875 T
Yrnosas ckopocTs Gapabana
v, 2-1,3
=2 _ 27 s _
Do 04 .5 paa/c
Yacrora Bpamenna 6apabaHa
300)5 30-6,5
= e a—— 2 - 62 6 .
Hg - 314 06/MuH
Gy m 1562 MM ,
Zyn 78 ;"v’!
=
11 E=F1,75mm z,'25| ¢ 2,730
1 I} [
I i !
A
s -
-‘g A < x [/ x 3
by
T it it
éﬁ 5 o =200nn w23 padle
l

| T P ef2,7 k6m
Mag =974 olfeun (@~ 01,5 padye)

Pue. 122, KunemaTtumeckad CXema npusois:

A — pan GapaGana; B — pan 3neKTpoxesTaTens B I-il

peayxTopa
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-tabm. TL1 (cM. mpunoxeHme)- 1o Tpebyemoll MOLIHOCTH

Pyp= 12 7 kBT ¢ y4eTom BO3IMOXKHOCTEH MPHBOAA, COCTOAIIEIO H3
ATHH IPUMECKOr O PEAYKTOPA M uennoii mepenadn (oM. § 1.3, r. I,
BOIMOXHEIE 3HAYCHHA YACTHEIX [NCPe/aTO4HHIX OTHOUIEHHH [ns
mmuu,upmccxcoro 3y0uaToro peaykrTopa =3 + 6 B AN menHoH
itepenadn i, = 3 - 6, iy = iyl; = 9 + 36), BEIOUpaeM INTEKTPOIBHra-
; rens Tpexha3HbIA KOPOTKOIAMKHY Tl Cephn 4A, 3aXpLITHIH, 06ay-
; paeMblii, C CHHXDOHHOH vuacToToit Bpamenusa. 1000 o06/mun
Si4A 160 M6 V3, ¢ nmapameTpamu P, = 150 XBT H CKOIbXEHHEM
a2:6% (FOCT 19523—81). HoMuHanbHas 4aCTOTAa BPALEHHA
g = 1000 — 26 = 974 o6/MuH, a YIJIOBAsS CKOPOCTE (g, =
o, 3,14.974

- = 101
7 30 30 5 pan/e.
. [pcezpHM 06jee NEPEAATOYHOE OTHOUIEHHE!
X
g 101,5
= e e = 1565,

' YacTHHIE NMepelaTO4MHbIE YHCNA (OHH PaPHBI NEPEHATOYHHM OT-
EHHHM) MOXHO NPHHATL: NS PEAYKTOPZ IO I'OCT 218566

‘YacToThl Bpami¢HHA ¥ YIJIOBBIE CKOPOCTH BAJOB PEOYKTOPAa H
BBOAHOO Oapabaua:

g ”Ba.u B = nye= 974 ob/mun W, = wge= 101,5 panjc
___’31_211 _031_101,5_
. ﬁ c|m= up_ 5= 194 ob/mun | o, = _1:_
Bang A | ng= 62 of/muH (cM. BHIOE) wg= 6,5 panjc

¥, Bpamaioume MOMEHTHL:
K Ha Bany wecTepHu

e 3
r*"_i’-‘i‘-—:ﬁ:-jaf—p_Eli—— 125 Hom = 125.10° H-muM;
. o, o, 101,5

M
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I1. Pacuer 3y0uaTeIx Konec penyKTopa

Tak xak B 3amaHu¥ HeT ocoOnix TpeGopanuili B OTHOLIEHHH
rafapHTOoB MepeAavy, BoIGMpaeM MATCPHANH CO CPEOHEMH MEXAHR-
YeCKHMU XapaxTepHeTkamu (cm. T 11T, Tabm. 3.3): ans wecTepHn
cTant 45, Tepmudeckan obpaboTka — yaydlnense, TBEpAOCTL
HB 230; nans xoneca — cTans 45, TepMudeckas o6pabortka —
YAydILEHHE, HO TBEpAOCTE Ha 30 eamuun wmxe — HB 200,

HonyckaeMble KOHTaKTHEIE Hanpmxenss [popMymna (3.9)]

Ot fim b Kt

[on] = 5]

THE Oppmp — NPeNeNl KOHTAKTHOH BBIHOCHHBOCTH MNpH 6aloBom
YHCHE UMKNOB.

INo tabn. 32 rm III anma yrmepomHETHIX CTamed ¢ TBep-
ZIOCTBIO MoBepxHOCTeH 3yObes Menee HB 350 u TepMuEdeckoii 06-
paboTkol (yaydiienneM)

Suump = 2HB + 70;

Ky, — ko3¢ uumenT NoaroBeMHOCTH ; IPH YHCJIE UMKIIOB HAT PYKEHHS
6onplue 6a30BOTO, 4TO HMEET MECTC IPH AJMTENBHOH 3KCILTya-
TalUuH PEAYRTOPA, IpHHUMaIoT Ky = 1;xo3dduunenT 6ezonacHocT
[Su] = 1,10.

Hna xoco3ybelx Komec pAcYETHOE JOMYCKaeMOEe KOHTAKTHOE
Hanpskenne no dopmyne (3.10) ro, 11

foul = 045([om] + [oml);
(ZHB, + 70) Ky, _

[Su}

(2-230 + 70)1

ans wecTepHu (o] = =

=~ 482 MlIla;

s xomeca [owa] = (2HEB, + 70) Ky, - (2.200 + 70) 1 N
[Si] 1.1

= 428 MIla,

TOI‘}I& pacchHoc nonycxacmoc KOHTAKTHOL HAPAXCHUC
[64] = 0,45(482 + 428) = 410 MITa.

Tpebyemoe yomosue [oy,]) < 1,23 [oy;] BbInOAHEHO.

Koaddunuent Kyyp, HECMOTPS HA CUMMETPHHKOE PACIIONONKCHHE
Konec OTHOCHTENLHO omop (cM. pu¢. 12.2), NpuMeM Bbiie DPEKO-
MEHAYEMOro JANAd 3TOTO CAyYas, TAK KAK CO CTOPOHH LenHOH
nepenayH ACHCTBYIOT CHITb, BBISBHIBAIOIIHE JONONHRTENEHYIO aedop-
MAUMI0 BEAOMOTO Bafa M yXyHUAIOMHE KOHTAXT 3yChen. Ilpunu-
Maém TpelBapHTeNsHO no Taba 3.1, kak B clyuae HeCHM:-
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METPHHHOTO PacTONIOKEHUS KOJEC, IHAUEHHE Kyp = 1,25,
[IpuminMaeM s koco3ybsix konec KoaQGHIMEHT IMHPUHLL BEHIA

b
10 MEXOCEBOMY DACCTOAHMIO Yy, = . =04 (cMm. ¢ 36).

w

Mexocesoe paccTosiHe H3 YCJIOBMSA KOHTAKTHON BHEIHOCIHBOCTH

. aXTHBHBIX noaepmocmu 3yGees IO Q)opmy.ne (3.7) ra. III

T TKup 625.10°-125 _
—K (u+ I)V[ ]22 f‘l’b _43(5 I)V 4102 52, 04 -~
= 198 MM,

roe st xocoaybuix konec K, = 43, 2 neperaTouHOE MHC/IO HAIIErO
" .peiykTOpa # = U = 5.

Bauxaiiues 3HAMYEHHE MEXKOCCBOIQ no

TOCT 2185—66 a, = 200 MM (cm. c. 36).

paccTosHHA

®  HopmanbHblii MOAYNb 3ALCTUICHHMSA NPHHEMAECM IO cnenyloweit
% KOMEHIIALIIH:
%: (0,01 +0,02) a, = (001 +0,02)200 =2 +4 MMm;

- npmmmaem no I'OCT 9563—60% m, =25 MM (cM. c. 36).

~TIpUMeM NpeiBAPHTENBLHO YrON HaknoHa 3ybbes [ = 10°

&:penennM unpcna 3y6bes mecTepHH M xomeca [eM. dopmyny

¥ p.16)]:

2a,cosf
(u + 1)m,

IMpunuMaem z, = 26; Torma
VTouneHHOE 3HAUEHUE yrna

2.200-cos 10° _ 400-0,985
G+1D25 15

7, = z,u = 26:5 = 130.

HaxjoHa 3yObeB

= 26,2.

Zy =

B = 12°50.
OcHoBHLIE pazMepbl LIECTEPHH W Xoeca:
ﬂ'ﬂ'ﬂMeTplﬂ ey relbHBIC:
do= o 20 26— 6666 mm;
L= Cosp ' T 0975
4= M 22430233334 Mm.
27 CosP 2T 0975
Mposepxa: g, = & J; dy _ 66566 +2333,34 — 200

AMAMETPEl BepluHH 3yOneB:
d, =d, +2m, = 66,66 + 2:2,5 = 71,66 MM,
dy, = ds + 2m, = 333,34 + 2-2,5 = 338,34 MM;
293
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WIHpHHA Koneca by = Yy, = 0,4.200 =80 mmMm;
IIIpHHA WIECTEPHH by = by + 5 MM = 85 mm.
Onpenensem xooQOHIUHEHT WHAPHHBI [WECTCPHH 110 AKAMETPY:

b, 85
Vg = T 66,66 1,275
OxpyXHas CKOPOCTb KOMEC B CTeNeHh TOMHOCTH NEpenavH
. mldl _ 101,5'66,66 _ .
vt 2 <338 e

Tpu Tako#t ckopocTH I KoCo3yObix KOMEC CleAyeT NpHHATH
810 crenent TowHOCTH (cM. ¢. 32).
Koadduumenr narpysxu

Ky = KygK o Ky,

3mauennn Kpg naner B 1a6n. 3.5; npu y, = 1,275, TBepHocTn
HB < 350 1 neCHMMETPHYHOM PaclOIOKEHHH KOJIEC OTHOCHTEIBHO
OUOp € y4eToM H3rEGa BEAOMOr0 Bana OT BATAMEHHA LENHOM
nepenauyt Kyp =~ 1,155,

IMo Tabn. 3.4 ra. III npu v=1338 Mm/c u 8-l cremenm Tou-
HocTH Kpy & 1,08, Tlo TaGn. 3.6 ans KocosdyGsiXx Kojiec npH
v<5 m/c umeem Kp,=10. Taxum obpasoM, Ky= 1,155 x
x 1,08 x 1,0 = 1,245, i

Iposepka koHTaxTHBIX HanpsxkeHul no dopmyne (3.6):

_ 210 |/ TKp(u + 17 270
o oa, b,u? T 200
=392 MIla < [oy].

Cunpl, peiicTyrommne B sanemienun [popmynsr (8.3) u (8.4)
ra VII]:

625.10%.1,245(5 + 1) _

o %0-25

2T 2.125-10°
oKpyxuasa F, = d11 = 66.66 = 3750 H;

_ tgo tg20° )
panHalbHas Fr = F, OSB = 750m = 1400 H,

ocepad F, = F,tgp = 3750tg12°50" = 830 H.

[TposepaeM 3yObA Ha BEIMOCAMBOCTL [0 HaNpsbKeHHAM H3ruba
dbopmyme  (3.25):
FKeY Y, K

= _l_vﬂ'rl é [UF:I'

3aece  kosdduuMenT HArpyaxku Kp = KpgKp, (oM. c. 42). Tlo
Tabn. 3.7 npu \p, = 1,275, Tteepaoctu HB £ 350 u HecummeT-
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PHYHOM PACTONOWEHHH 3yG4aTBIX KOASC OTHOCHTEILHO ONOP
Krp = 1,33. Ilo 1abn. 3.8 K, = 1,3. Taxum oGpasoM, Koaqlqmunem
Ke=133-1,3 = 1,73; Y - xooQQHIUMEHT, yUATHIBAOLIHM dopmy
3y6a u 3aBuCAKA OT 2KBHUBANCHTHOrO 4HCHIA 3ybneB z, [cM.
rn. III, moscuenns k dopmyne (3.25)):

L ~ 28;
y uIeCTBpHH zul - COS3B 0’9753 ]

I 130
cos’p -~ 0,975°%
YFl = 3,84 H YFZ = 3,60 (CM. C. 42)-

y KoJeca 2,3 = ~ 140.

Jlonyckaemoe HANpSUKEHMHE M0 (bopmyﬂe (3.24)
6% imb ,

[UF] = [SF] .

TMo T1a6n 3.9 nnm cramm 45 yayumieHHOM NnpE TBEPAOCTH
‘HB <350 6% s = 1,8HB.

Ins wecrepAs 'rjimp = 1,8:230 =415 MIla; ans xoneca
% = 1,8:200 = 360 Mlla. [Sf] = [Sr) [SF]” — koaddurmenT
BesomacHocTH [CM. TOACHEHHA Kk  Qopmysne (3.24)), rne
[SF) =175 (mo Tabn. 3.9), [Sr) =1 (wia mokoBOK H INTAMIIO-
pox). CnenosartensHo, [Sr) = 1,75.

JomyckaeMble HAIDPSDKSHHA:

415
nad wectepHd [op )= 175 = 237 Mlla;

360
ans xoneca [op2]) = T35 = 206 MITa.

forl

Y

237
—_— T '
184 62 Mlla

HaxoausM OTHOLICHHSA

JINA IMecTEpHR

206
= =575 Mlla.
LI KoAeca 3,60 57, a

Hannueiinuii pacueT CreayeT BECTH ANA 3ybBeB Koseca, Inf
KOTOPOro HalAEHHOE OTHOLIEHHE MEHBLIC.
Onpenensem xoadduumentst Yy B Kpy [cm. ro. II, moscHEnHSA

ﬂ_l 1 —-1 ll[] ] ] L]

PARLICE UEL Y
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ANA CpeauMX 3Ha4eHHE KOIPPUIHEHTAR TOPUOBOIC NEPEKPLITHA
€,= 1,5 1 8.t cremeun toywoctn Kr, = 0,92,

IMposepsen npounocTs 3yba xoneca no dopmyne (3.25):

FK;YrY Kr,
UFZ — _E.b;;ml—a}—_ g [UF];
-1,73-3,60-0,91.0,92
O = 3750 : 80’2 3 0,9 ~ 98 M].-[ﬁ << [0';‘2] =206 Mna

Yeaosue HPOYHOCTH BBINIOJIHEHOD.

II1. ¥lpeasapurenpuplii pacver BasoB penyxTopa

IlpeasapuTenbueiii pacyer nposeaeM Ha KpyYeHUE No NOHHKEH-
HBIM AONYCKAEMLIM HANPAXEHHAM.
Beaymuit san:
AHAMCETP BBIXOAHOTO KOHLA NpH JOIYCKEEMOM HANPAXEHMH
[t] = 25 MIla no dopmyre (8.16) ru. VIII
16Ty

3. 3
16-125.10°
doy = ]/n:[r,] = V 5 =293 MM

Tak kax san penykTopa coeamier My¢Toit ¢ BanOM 3MEXTpO-
npuratens {cM. puc. 12.1), 70 Heo6XOAHMO COr'IACOBATL AHAMETPLI
poTopa dy, ¥ Baja dy. Muoraa npuuumalor dy, = d,. Hexoropuie
Mydrsl, wanpumep VBIT (em. ro XI), moryt coeimHaTn Bafm
pa3HbIX OUAMETPOB B NpeaefiaX OJHOrO HOMHHANBHOIQ MOMEHTA.
Y nogobpannoro sfexTpoasuratens (cm. tadx. I12) gnametp Bana
MOXeT ObiTe 42 umu 48 mm. Tlpumem d, = 42 M. BeiGupaem
MVBIl no T'OCT 21424—75 ¢ pactoukamu nonymydT non
die =42 MM 1 dy = 32 mm (puc. 12.3). TlpuMem noa ooawunHu-
kamu dyy = 40 mm. llecTepH1O BEINOIHMM 33 OJHO LENOE ¢ BAaJOM
(cm. puc. 10.6). Moraa Ban 3nexTpoABHraTels He COELMHAETCH He-
MOCPE/ICTBEHHO C BEAYINMM BRJIOM DEIYKTOpa, a8 MEXAY HHMH
HMEETCA peMEHHAA WIH LenHad nepelava (puc. 12.4).

3
8

|
|

T
s L)

g4d

Pl —_—
ol

¢ 66,55

e

s I of

Puc. 12.3. Koncvpyskuna ®eayulero sana

296

F
s L/ 1
f/ I
‘ Pnac. 12,4, Cxema nphpoga:
J — 3NEeKTpOIBHraTen:; 2 — KAHKO- 2
peMeHHas ngpexawa; 3 — peaykTop g | |
C=x LA |

Benomuwii Ban (puc. 12.5). Vyursisas pausuue H3ruba Baia

. ©T HATHAXKEHUA LENH, NpHHHMaeM [t,] = 20 MIla.

4

J#aMeTp BBIXOAHOIO KOHLA Baja

16625103

3
1/ 20

dy = = 53,7 MM.

18

%

[T
. 3 .
‘. 3
Y22 ey
. iy ™~
: 4z 3] |3 Pt | L

b

Puc. 12.5, KoucTpyxund segoMoro eana

TpunnumMaeM Gimxkalimee Gofpllee 3HaueHue H3 CTAHJAPTHOTO
@.fem. r VI noscuenns k dopmyne (8.16)]: dyy=55 mm.
METp Basa moj MOAUWIMNHMKAMH [IPHEHMaEM d,, = 60 MM, nog
MATHIM KONECOM dyy = 65 MM.

HBAMETPBI OCTAMBHLIX YYACTKOB BANOR HA3HAYAIOT HCXOAS H3
ICTPYKTHBHEIX COOOpaxeHHi NPH KOMIOHOBKE pElyKTOpA.

IV, KoncTpykriBuble pasMepsl IIECTEPHH K KOJeca

IMMecrepuio  sbimonugeM 32 OfHO DNEfoe ¢ BAAOM  {CM.
, 10.6,a); ee pasmepnt onpepenens! Boune: d, = 66,66 Mwm;

ot =T1,66 mm; by = 85 mm

*K:b‘.ﬂeco kopanoe (cM. rao. X, puc. 102,a u Taba. 10.1):

333,34 mm; d,; = 33834 mm; by = 80 mm.

v AuaMerp crymauet d,, = 1,6d,, = 1,6-65 = 100 Mm; wisna cry-
gl I, = (1,2 = 1,5)d,; = (1,2 + 1,5)-65 = 78 = 98 Mm, npHiuMacM

T it

i = 80 Mm,
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Tomuuua o6oaa 5,=(2,5 +)m,=(2,5 +4)-2,5=6,25 + 10 mm,
npunumaeMm &, = 10 mm.
Tonmmuua aucka € =03 b; =0,3.80 =24 mm.

V. KoncTpykrHBHBIE pasMephl KOpHyCa peayKropa
(cy. pue. 10,18 ¥ TaGa. 10.2 ¥ 10.3)

Tomuuna cTemok Xopnyca H  xpoiuku: 06 =0025a+ | =
=0025-2004+ 1 =6 MM, nputnMaeM 5 =8 mm; 8; = 0,02a +
4+ 1=0,02-200+ 1 =5 mM, npunrmMaeMm 5; =8 Mm.
Tonmuua ¢nasnes NofcoB KOpHyCa H KpPBIILKH:
BEPXHEr0 [OACA KOpIyca M [0fCa KPLIILKH

b=155=158=12 mm; b; = 1,58, = 1,5-8 = 12 mMmM;.

HHXHEDO [oAca xopnyca
p=2358 =235.8= 19 mM; npaanmaeM p =20 mM.

Juamerp GonTor: dyunamentabix d; = (0,03 +0,036)a + 12 =
= (0,03 = 0,36)200 + 12 = 18 + 19,2 MmM; mpunuMaeM OonTsl ¢
pe3sboi M20; )

KpensiEX KpbUIKY X KOPOYCYy Y TOJIUMOHHKOB dy =
= (0,7 + 0,75)d, = (0,7 + 0,75)20 = 14 + 15 mm; nputinMaem GONTL
¢ peasboit M16;

COENMUAIOMEX Kpbilky ¢ Kopmycom dz = (0,5 +0,6)dy =
= (0,5 + 0,6)20 = 10 = 12 mM; npunnmaem GonTsl ¢ pespboit M12.

VI. Pacuer uetnuol nepenadu

BoiOKpaéM NpHBOANYIO DONHMKDBYIO OAHOPAAMYIC UCIb (em.
ri. VII, Ta6a 7.15).
Bpamatomuii MOMEHT H2 Beayite#d 3BE3INOYKE

Ty= T, =625-10° H-mm.
[MepenaTounoe 4MC/Io OBLIO NpPHHATO paHee
u, = 3,14.

Yucino 3yObes: Bemymeit 3peanoux [om. c. 148]
3 =31 — 2u,=31—2-314 = 35;
BEAOMOM 3BE3LOYKH
Zq = Zau, = 25.3,14 = T8 3.

HNpuxuMaeM
23=25 H Z4=78.
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Torna daxTuyeckoe

zy 78
iy = ?3- T 3,12.
Orknonenue
3,14 — 3,12 1009 = 0.636°
' 314 o = U, 4y UTO OOYCTHMO.

Pacuernbni xoapounuent darpysku [em. ra VI, popmysy
(7.38) v moscHEHAR K Hej]

K, = kgkkydegkenkn =1:1-1-125. 1.1 = 1,25,

’ rae ky, = 1 — annamudeckiil KO3GOHUIUHEHT NpH CHOKOHKOM HATpyaKe
(mepenava x JIEHTOYHOMY KouBedepy); k, = 1 yuuTHIBaeT BiIusuupe
"MEXKOCEBOTO paccrosuns [k, =1 nmpu a, <{30 +60)¢]; k, =1 --
YUHTBIBAET BJIMAHHE Yria HAKICHA AHHHM LeHTpeB (k, = 1, ecmm
| . °3TOT yrojJ ue npesbiiaeT 60°; B nanHoM npumepe y = 45°, cm.
Jwn puc. 12.1); k, YUMTHIBAET CNoCOG PeryIMpOBAHHA HATAXEHHA LCIH;
2. k=125 Npn NEPHOIMYECKOM DETYIMPOBAHHH HATHKEHHA uenn;
ko =1 npn wuenpepsiHOH cMa3ske; k, y4MTHLIBA€T NpPOAOIIKH-
TeNLHOCTE paboTHl B CyTKM, TpH oaHOoCMeHHOM pabote k, = L.
His onpenenewus wmara unenu no dopmyte (7.38) ra. VI
HAZ0 3HATh JONYCKaemoe /aBliexue [p] B wapuspax uens. B
e 1abn. 7.18 ponycxaemoe nasneune [p] 3a1aHO B 3a2BHCHMOCTH OT
7 MACTOTBI Bpau(euds Beaymedl 3pe3gouxu u wara t. [Tostomy ans
pacyeta no dopmyne (7.38) sennunnoi [p] cnemyer 3amasaThcs
"OPHCHTHPOBOYHO. Belymas 3se3mouKa HMEET YacTOTY BpallieHHS
_ @30 20,3-30
T rn n
[ Moro maeieHns npu nx 200 o6/mun [p] =23 MIla.
~ Ilar oxHopaono# uenu (m = 1)

ng ~ 194 o6/mun, Cpennee 3navense ponyckae-

e 3 3

0 ToK 625.10°.125
t>28 3722 _28 V-—__ ~
; = 1/53 [p] 3 v,

25-23

E TonBupaem no ta6n. 7.15 uens ITP-31,75-88,50 mo FOCT 13568 — 175,
B, JEMeomyto ¢ = 31,75 mMuM; paspywalomyo Harpysky Q ~ 88,5 xH;

I maccy g =38 kr/m; A, = 262 mm2,

Cropocrn nenm

_ztny _ 25.31,75.194

U= 60- 103 = 60'103 = 2,56 M/C.
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Okxpyxuaa cuma
P, Tyw; 625-20,3
Fu=—= = "%
Japienne B WapHHpe nposepsem no dpopmyne (7.39)
FK, 4950-125
T A, 262
Vrounsem no Tabm 7.8 gomyckaemoe agamnenue [p]=
=22[1 + 001 (z3 — 17)] = 221 + 0,01 (25 — 17)] = 23,76 Mlla.
Venosue p < [p] somonweno. B oot dopmyne 22 Mlla -
TabAHYHOE 3HAYCHHE NOMYCKAEMOro nasiesus mo Taba 7.18 npu
n =200 o0/mun u t= 3175 MM.
OnpenenseM 4HCTO 3BeHbEB nenu no gopmyne (7.36)
2
L,=2a, + 0,5z; + -%—,

11

= 4950 H.

= 23,6 Mlla.

e 4, = “—;l =50 (oM. c 148); zp=2z3+24=25+78=103;
Zy — 2y 78 — 25 53
A=—% 3314 ~ 628~
Toraa
8,452
L,=2:50 405103 + ~>- = 100 + 51,5 + 144 = 15294,

Oxpyrasem go veTHoro umcna L, = 152,
YTounseM MeXOceBoe paccTodume nenHofl neperayu no dop-
Mmyne (7.37)

Gy = 0,25t [L, — 0,5z + [/(L, — 0,52;)* — 8A*] =
=0,25-31,75[152 - 0,5-103 + ]/(152 —0,5-103)* — 8.8,45%] =
=1792[100,5+ ]/1{)0-102 —5,75.10%] =7,92(100,5 + 96,5)= 1562 mM.

J171% cBo60oIMoro NPOBHCAHKS LEHH NpPEAyCMATPHBAEM BO3IMOX-
HOCTh YMEHEIIEHHA MexoceBoro paccrosuma ua 0479, 7. e Ha

1562-0,004 = 6 MM,
Onpene/iseM HAMETPhl JETHTENLHLIX OKPYXKHOCTEH 3BE3NOYCK

[em. dopmyay. (7.34)]

t 31,75

do= g~ 180 - MW
S 25
: 3,75
do= i@ 792 M.
g 78

OnpenenseM [HAMCTPBl HAPYXHBIX OXPYXKHOCTeH 3Be3f0veK
[em. dopmyay (7.35)]

180
D93=r(ctg 8 +0,7)—0,3d1 =L(ctg 180

e -

“3

+ 0,7) - 5,9

3

rae d, = 19,05 MM ~ anamerp ponmka nemn (cM. Tabm. 7.15);
’ 180
D, =31,75 (ctg _25_5_+ 0,7) - 59 =267,1 mm;

180

D,y = 31,75 (ctg =+ 0,7) — 59 = 806,2 mm.

Cunel, nelCTRYIOMME HA LEOb:
oxpyxuas F,, = 4950 H — onpenenena shLie;
oT uenTpobexusix cun F,=qv? =38.256* =25 H, rne g =
=38 xr/m uo Tabn. 7.15; '
0T mnpoBucavus F,=981k,qa, =9,81-1,5.3,8.1,562 = 88 H,
i rae ky = 1,5 opH yrie uaknona nepedaum 45° (cm. c. 151),
PacueTuas Harpyika Ha BaJhI

Fo=F, +2F;=4950 + 2-88 = 5126 H.

. Ilposepsem xoadduIHEHT 3anmaca NpoYHocTH uenu [ne dopmy-

» v € (7.40)]

_ Q _ 88,5-10* _ 83500
Foulo + Fo+ F 4950-1 425488 5063

, OTo Gouiewe, YeM HOpMaTHBuBIH ko3pdumment 3anmaca [s] =
94 (cMm. Tabn. 7.19); cneposatensso, yciosme s> [s] Beinon-
Hewno.
| Pasmepsl senyuseit 3me3fouku:

,  CTYNHUa 3Be3novkH di; = 1,655 =88 mMm; L, =(1,2+1,6)55 =
= 66 +88 mMM; DpHHEMaEM [ = 85 mMm;

', - Tomuuua gucka 3sesgouxd 0,93B,, = 0,93.19,05 ~ 18 mm, roe
. By, — paccTosHHe MeXIy MIACTHHKAMH BHYTPEHHEro 3Bema (cm.
rafm 7.15).

AHANOTHYHO ONpPeAeNAT pasMepel BEIOMOH 3BEIHOUKH.

5

=175.

SLY Rt
- TR,

Ta e

ES

N

&
.’ S VII. Ileppstiii 3Tan KOMIONOBKE peayKTOpa
A (puc. 12.6)

KoMnonosry ofbMuo DposojsaT B jBa JTana. [lepemid 3Tan
| GAYKHT ONng NpHOAIDKCHHOTO OIPEAE/ICHHS NONOKEHHH 3yGuaThix
‘ LIRKOIEC M 3Be3NOYKM OTHOCHTEABHO ONOP Il MOCAEIyHOIEro
| '::._"'i'“«‘ GTpeneIenns OMOPHEIX peaknuil H 1oabopa NOUIHIHHKOB,
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OxpyxHasa cHliA
P, Ty», 625-203
= — = = = 4 0 H.
Fru v v 2,56 95

JlaBnenwe B waphupe nposepseM no dopmyne (7.39)
_ FIuK;g _ 4950'1,25

= = 23,6 MIla.
. 262

Vrounsem no T1aba. 7.18 gomyckaemoe nasnemne [p]=
=22T1 + 001 (z3 — 1] =22t + 001 25 — 17)] = 23,76  MIla.
Venosue p < [p] ewimonmeno. B artoit dopmyne 22 Mlla —
TaGIHYHOE 3HAYCHHE MOMycKaeMoro nasiemus mo Tabn 7.18 mpu
n =200 o6/muu u t =3175 Mm.

Onpenensem 4HCAO 3Bewber Lernu no dopmyne (7.36)

AZ
= 0,52y + —
Lr zat + Uozp + a, ]

rae 4 = 5} =50 (cm. ¢ 148); 25 =123+ 24 =25+ 18 = 103;
_zy—z;  18-25 53
A= 2 2314 6728 =845
Toraa
8,452

L,=2-50+05 103 +

0 100 + 51,5 + 1,44 = 15294,

Oxpyrndem Ao vetsoro 4ucna L, = 152,
YTouHAEM MEXOCEBOE pACCTOAHHE LENHoll nepezaun no dop-
mMyne (7.37)
ag = 0,25t [L, — 0,525 + |/ (L, — 0,52 — 8A?] =
=0,25-31,75[152 - 05-103 + ]/(152 —0,5-103)> — 8.8,45%] =
—7,92[100,5+ |/100-10% —5,75.10%] = 7,92(100,5 4 96,5)= 1562 mm.
Jna cpoGOoIHOro NpoBHCAHHA LENH PenyCMATPHBACM BOIMOX -
HOCTh YMEHBLISHHH Mexoceroro paccroanus Ha 0479, T.c. Ha

1562-0,004 =~ 6 MM.
OnpenenseM OMaMETPhl NETHTEABHEIX OKPYXHOCTEH 38e3704€K

[cm. popmyny (7.34)]

t 3L75 .
o= sin 80 sin 180 TR
23 25
t 3L

si 2 sin —g¢

OnpenensieM AMAMETPL] HAPYKHLIX OKpYKHOCTCH 3Be3noveK
[cm. dopmyny (7.35)]

180
' D=t (ctg + 0,7) —03d, =1 (ctg 180

3 2:'3

+ 0,7) — 3,9,
rag dy = 19,05 Mm — auaMerp posmka nens (cm. tabn. 7.15);
’ 180
D, =3175 | ctg ?+ 0,71—59=12671 mmMm;

180
D,, = 31,75 (ctg -+ 0,7) — 59 = 8062 Mm.

Cunbl, nefiCTBYIOIME HA UCMHb:
okpyxuas F,, = 4950 H — onpeaeneua abiue;
! 0T ueuTpobexunix cun F,=qv* =38-2562 %25 H, rae ¢ =
= 38 xkr/m uno Tabm 7.15;
oT mnposucanus F,=9281k.qa, =981-1,5-3,8.1,562 =88 H,
rae kp= 1,5 upu yrie wakiona nepegaun 45° (em. c. 151)
! - PacyeTHas WArpy3xka Ha Bafkl

Fy=Fq+2F;=4950 + 2.88 = 5126 H.
R .- [lpoBepaem koadduunedT 3anaca NpoYHocTH LenH [0 dopmy-
" a6 (140)]

. Q _885-10% 88500
Fobo+ F, + Fy  4950-14+25+88 5063

. JTo Gommlue, yeM HOpMaTHBHHIL kodbduuMent 3anmaca [s]=
794 (cm. Tabn. 7.19); cnenmosatensho, ycmosue s> [s] ewmon-
Heno.

i Pasmepsl BenyILeHd 3BE3TOYUKH:

| CTYyNHla 3Be3J0Y¥KH d; = 1,6-55=88 mm; |, =(1,2+1,6)55=
=66 +88 MM; npHHHMaeM [, = 85 mm;

|, . Tommuua jgucka 3ee3foskd 0938, = 0,93.19,05 ~ 18 MM, rae
By, — paccrosnue MexNy N1aCTHMKAMH BHYTPEHHero 3sena (CM.
rabn. 7.15),

. A,HEUIO]'H‘IHO ONpeae/IgOT pa3sMEphl BeJOMOH 3BE3JOYKH.

=175,

o

VII. Ileperblii 3Tan KOMOOHOBKM peayKTopa
(puc. 12.6)

4%  Kommomosky o6bMHO NpoBoasT B gBa aTama. [lepBulit aTan

|y - GDYRWT IS TIIpHOGJHKEHHOTO OTpeeNeHHs IOMOXKEHHA 3y6uaThIX
-;;q%'%:mec H 3BE3JOYKH OTHOCHTC/IBHO OIOp I IOCIEYIOILEr o

ONpENeNIeHns ONOPHEIX peakiuit 1 nonbopa MOJUIHIHHKOR,

|
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KoMnouoBounbiil 4epTeX BBHINOJAHECM B OIHON MNPOSKLMH —
paspe3 Mo OcAM BajdOB NpH CHATOM KpBHIKE peayKTopa; XKea-
Tenpublit MaciTaG 1:1, YepTHTL TOHKHMH JIMHHAMH.

ITpuMepHe HOCEpEIUHE JINCTA NApPANJIENBHO €ro AMHHHOH CTO-
pole MNpOBOJHM TOPH3OHTAILKYI0 OCEBYIO JIMHHMIO; 33aTeM [BeE
BEPTHKANbHBIE JHHHE — OCH BAJIOB Ha PacCTOSHHH a, = 200 Mm.

BrluepuuBaem YIOPOINEHHO WIECTEPHIO H KOMECO B BHAE OpH-
MOYTOfBHUKOB; IIECTEPHA BHINOJHEHA 332 OOMO LEJA0C € BAJIOM,;
JAKHA CTYIHLB KONECA PABMA IIHPHHE BEHNA H HE BBICTYNAET
3a Npefens! NpAMOYrOJbHEKA.

OuepuusaeM BHYTPEHHICIO CTEHKY KOpIyca:

a) NpHHMMAEeM 3a30p MEXLY TOPIIOM MIECTEPHH M BHYTpeHHeH
cTeuxoit xoprnyca A, = 1,28; npu waaueuy cTynuubl 3asop Gepetcs
OT Topla CTYMHLbI;

6) IpHHEMaeM 3a30p. 0T OKPYAHOCTH BCplMH 3yObeB KoJjieca
O BHyTpeHHelt cTerku xopnyca A = B;

B) OPHHMMAEM PpacCTOAMME MEXAY HapyXKHBIM KOJBIOM NOL-
WIMIHHKE BelyILEro Bala M BHyTpeuue# CTeHKofl kopmyca A = 8;
€C/IE [HAMETp OKPYXHOCTH BEpliHH 3yObeB IUECTEPHH OKIKETCA
Gonblle HApYXKHOTO AMAMETpa MOMILUMIHWKA, TO paccTosukne A
#ano BpaTe OT LICCTEPHH.

IMpegsapuTeNsn0 HaMEYAeM pPaJHANTbHBIE NIAPHKOMOAIIRIHHEKH
cpenHeil cepHH; radapHThl MOMIIKIIHHKOS BRIOUPAEM MO AHAMETDY
Bajla B MeCTe IIOCANKHM NOJIIMNHHKOB dp =40 MM ®H dp =
= 60 MM (cMm. prc. 123 1 12.5)

Mo 1a6n. 13 nmeem:

Yenopaoe . d l D I a [pysononseMHiecTs, kH
ob6o3Ra e Re
NMOOUKNHEER Paimephl, MM . [ Cy
308 40 90 23 41,0 224
312 60 130 31 81,9 48,0

Mpumeyanue, Hapywusii guaMmerp noaumanuka D =90 mm okasancs
Gonolle JHAMETPA OKPYWHOCTH BEpLIMH 3yGweB d,| = 71,66 mm.

Peniaem BollpoC 0 cMa3blBaliu nogwunankos. [IpHARMaeM Ji1A
IOIILUMIHHKOB ILIACTHYHEIH cMazounslil maTepuan. Jing npenoTepa-
H[EHMA BBITEKAHHMA CMA3KH BHYTpb KOPIYCa M BBIMEBIBAHMA [1/]ac-
THYHOIO CMA30YHOI0 MaTepHana XUIOKMM MAacloM H3 30HbI 32-
LenJeHH A YCTAHABIHBAEM Ma3leynepXnBalomue koabla (M. i IX,
puc. 9.47). Ux wupuua onpexneiseT pasmep y = 8-+12 mm.

HaMepesHeM HAaXOAHM PpAcCTOSHMS Ha Benymem saty [ =
=78 MM ® Ha Begomom [; = 82 mm.

[MpuMemM OKOHYATENRHO [; = [, = 82 mm.
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Pue. 12.6. Tlpeanapurensnay KOMOOHONKS PEAYKTOPA
Do
coT __*.,l*nyﬁnna rdezna nopmunAnka [~ 1,5B; ana YonumnHEHKa
#M2 B=31 mm; [ =15-31=465 mmM; opumeM [ =46 Mm.
i - .- Tonmmany ¢rnagua A KpHIIKH NOAIIKIHMKA [PHHHMAlOT IpH-
HO PaBHOW auameTpy d, OTBepcTHA; B 53Tom duanne A =
.-ﬁ.‘ A 54 MM (puc. [2.7). BricotTy rosomks 6oata npumem 0,7ds =

N
i 41
Pire, 12.7. Tonumma daauma
KPLIMIKH O XIHIERKE T
PaszMepr, Mm '
D dy A
o 23—50 7 8
N 50—-65 9 10
L 65—50 12 12 2
90-120 14 14 A

TOPUOM COCAMHHMTENBHOrO majpla wema B 10 mm. [JIaumy
a | npumeM na 5 mm Godsime wara f. Takum oOpaszom,
t+5=31,754 5= 3675 mm, '
SIMEDCHHEM yCTaHABNMBAEM paccTosuue [3 = 81 MM, onpere-
W& TIONIOKEHHE 3BE310YKM OTHOCHTENBHO Gumkaiiwedl onopu
Moro Bana. [Ipumem OkouuaTensHo I3 = 82 M. ‘
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VIII. ITpoBepka MOArOBEMHOCTH NOMIMKIHIKA
(M. § 9.7)

Benymuii Baxa {puc. 128). M3 npeastayilux pacucToB
umeem F,=3750 H, F,=1400 H u F,=830 H; u3s nepsoro
3Tana KOMIIOHOBKH [{ = 82 mMm.

Peaxnui onop:

R [IIOCKOCTH XZ
F, 3750

Ry =Ry = -5 = 1875 H;

B NJIQCKOCTH Y2

{ dy
= __|F S =
Ry, i, ( 4+ F, 2)

1 66,66 _
a4 i i d,
5 az Ry?-:_z_!r(Frfl F, 2 )*
iii 1
N - - ——(1400-82-—

&

I
4 o 1o 2-82
1 @@\efﬁ_"z ' 66,66
3 - 83022 )= 532 H,
.

ez
[-L1]

g Tipoeepra: R, + R; —
i 1) Ry,  —F,=8684+532—-1400=0
;) =5 Q.“‘I E, CyMMapHbie peakiuu
! Iﬂ' Ryy [fa ] Ry
F4 I—,Fr I, Pr1=|f Ril +R;‘1 =

) = /18752 + 8682 = 2060 H:
% My
Hl

P,y =VRiz +R§2 =

=)/1875% +532% = 1960 H.

MonGupaem nogIKIHU-
ki 1o Gosnee HarpyxenHoH
onope I.

i
Puc. 12.8. PacyerTHan cxeMa BeayLIert Bana
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Hameuaem paaanbsbie wapukossie nogwknrkky 308 (cm. npujo-
wenne, Tabn IM3): d=40 mm; D=9 mm; B=23 mm; C=
=410 xH u Cy =224 xH.

" DxpupaneHTHax Harpyzka no popmyne (9.3)

PB:(XVPrl + YPA)KGK'B

- B KoTopofl paauanbras Harpysxa P, = 2060 H; ocenag Harpyska
P,=F,=2830 H; V=1 (pamiacTcs BHYTpeHHE¢ KOibll0); K03(-
Putiment Ge3ONACHOCTH mIA MNPHBOAOR JIEMTOUHBIX KOHBEHEpDCB
Kg ?(1 {cm. Tabm 9.19); Kr=1 (em. tabn 9.20)

i - OrHolleHue g—: = 23 320 =0,037; stoil peauynue (mo Tabm.
9.18) cooTeeTcTRYET @ = 0,23,
o) Po 830 403> e X =056 Y=1388
: rrowenne - = 55e0-= 0, > ¢; =05 u Y=188.

- P, = (0,56 - 2060 + 1,88 -830) = 2700 H.

PacueTHas [OMropeuHOCThL, M. o6 [dopmyna (9.1)]

»

CYy [(410-10° Y

B L=| -—) =| —=———) =3500 . 00.
i (5) = () =osm e
. %‘ PacueTnas L0ONTOBEHHOCTD, 4

‘3'1:1:.‘ . 1 . 06

; _ L-10°  3500-1 ~60.10° u,

W L= —40n = "60.97

4ro Gonpuie yeranosieuubtx FOCT 16162 —85 (cm. taxxe c. 307).
Benomuit Ban (puc. 12.9) HeceT Takne e HArpy3lkH, Kak
H BenyHui:

F,=3750 H, F,= 1400 H u F, =830 H.

Harpysxa Ha Ban OT uenHo#H Nepemaun F, = 5126 H.
Cocrapnsiolye IToH HaTpy3KK

Fox = Fay = Fysiny = 5126 sin 45° = 3600 H.

W3 nepsoro 3Tana KOMIOOHOBKH [; =82 MM H [y =82 Mm
Peakuue onop:
B [UIOCKOCTH XZ

1
R, = T(FIII = Fali) =
2

l
= m(?ﬁSO- 82 — 3600-82) =75 H;

1
R.fd- = -—[Ftlz + ng (212 + 13)] =
2l
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1

o = 2.82

(— 140082 — 830 3332’34

+ 3600-3-82) = 3875 H.

2
5
=

[Iposepka: Ry3+ o —(F,+ R,4)= 1675+ 3600 — (1400 + 3875) =
=0.

/ ra N 2 ]
= SZTIE[TS Cymmapusie p{:axunn
LT R ﬁﬁ,' o : o P,y =|/R% + R3, = /757 + 16752 = 1680 H;
ARLN P, =|/R% + R%, =|/7275% + 3875% = 8200 H.
= X :
i LL ! BoibripaeM noAWMAHKMKM 1o Gojee Harpyxenuol onope 4.
Ly S 1 ‘s - MiapHkoBRle paiualibubie DOSUHIHHKA 312 cpenuell cepHH (cM.
Y N > Fay |nde Cs 1abn T3): d =60 mm; D=130 mm; B =31 mm; C=3819 xH
| , T4 FlY T . fon cee | Co =480 xH.
= P, 830 .
£ ; Vs, Il . Otnoteune -&-0— = 45000 = 0,0172; aroii pemuunne (mo Tabm.
¥ ' w o 9.18) cooTteercTByet € & 0,20 (tojtydaem, MHTEpPHOHpYH).
OTHolenue o = ~§~3»9—= 0,105 < ¢; cnepgosatepHo, X =1,
/ Pr4 . 8200 .
4 Hy Y=0. Mostomy P, =P, ,VKgK;=8200-1-1,2-1 =5840 H.
TN (ITpamem K = 1,2, yuKWTBHIBASA, YTO LENHAA NEPEAaya yCHIIMBALT
I HEPABHOMEDHOCTh HATDYHEHHA.)
IT PacyeTHasd g0ATOBEYHOCTH, MIH. 00.
My

c\? 81900 \?
= ] = — 3 . 6
L (Pa) ( 9840) 570 M. o

PacueTHas [JONTOBEMHOCTD, M

L- 108 570-10°
60-n  60-194
#r. Fnech no= 194 06/MHH — HACTOTA BpAILEHHA BELOMOTO Ralna.

: HOng 3yGuaThiX pejykTopoB pecype padoThl NOAIHIHAKOB
. Moxer npeeoitats 36000 w (Takoe pecypc camMoro penykToOpa),
fio He pomken OuiTh Memee 10000 y {(MuHHMaNLuO HONyCTHMAR
. HOITOBEYHOCTb NORIIKNEKK2). B Hauwem ciyyae NOMIIMNHHKH Be-

Aymero sana 308 mmerot pecypc L, ~60.10% 4, a mommwmmumku
Benomoro saffa 312 mMmeroT pecype Ly = 50-10%

Puc. 12.9. Paevernan cxema
BEIOMOr0 BAJa

Iy

. L,= ~50-10° 4

1
= 2_T{T)'SO- 82 + 3600-3-82) = 7275 H.

Tposepxa: R, 3+ R,s— (F, + Fy) = 75 + 7275 — (3750 + 3600) =0;
B ILIOCKOCTH yzZ

1 d;
R),g = "Z"I:'(Frlz - FgT + F,y13)=

_ 1t 333,34 IX. Bropoii 3Tan KOMIOHOBKH pelyKTopa
=378 (1400.82 — 830 5 + 3600-82) = 1675 H; (puic. 12.10)
R, = JI_I:_ Fl, — F,— d, + Fay Cly + 13) [= : @ BTopoit 3Tan XOMNOMOBKH HMEET LE/bH) KOHCTPYKTHBHO odop-
2L 2 "tk 3yOwaTwle KOMECa, BaNbl, KOPOYC, NOJIIHNHHKOBLIE Y3JIH
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Puc. 12.10. Bropoii ram KoMOOHOBKA peaykTopa

H HOArCTCBHTh AaHHBble IIf NPOBEPKH MPOMHOCTH BANOB M He-
KOTOPBIX OpPYTHX pgeTaneit,

IMpuMepHBlit NOPAIOK BLITOIHECHHR CAE1YIOLIHA.

Briyepunbaem mmecTepHi0 H KOJECO N0 KOHCTPYKTHBHEIM paz-
MepaM, HailleHHeM panee {cM. L IV), [lecTepHio seInofuseM 3a
OJHO 11e7l0e C BAJNOM.

Kouctpyupyem ysen segymero sana:

a) KAMOCHM OCEBBIE JIMHHH, YIANCHHEIC OT CEPelMHLl peAyKTopa
ua paccrosuue /;. Mcnone3ys 3TH oceBbie NHHHH, BLIMEPHYKBAEM B
pa3spele NOAIIMOMHKH KaieHHa (MOXHO BHIYEPYHBATH OHHY IIOAO-
BUHY NOJIWUMIHAKA, & /I8 BTOpO#l MOJOBHHLI HaMecTH rabapuTel);

6) Mexay TOpLUAMH NONIMIHOHHKOB H BHYTpeHHEN NOBEPXHOCTHIO
CTEHKH KOpNyca BBbIMEpYHBAEM MAa3eyJePXUBRIOINME XOUbLA (CM.
puc. 9.39). WX TOpubl JoDKHE[ BRICTYNATh BHYTPb KOpIlyca Ha
1—2 MM oT BHyTpenmeit crenxnm. Torga a3rt# Kouibua OyayT
BLINOJIHATE OJIHOBPEMEHHO pPOJIB MACI00TOPACHIBAIOIIHK KO,
JAnd yMeHeINEHHA 4MCIa CTyTeHell Bafia KO/blR YCTAHABIHBAEM
Ha TOT Xe& JHAaMETP, YT0 K NORWHNHHKH (& 40 mm), Pukcauns

308

HX B OCEBOM HANpaBJEHHH OCYI{ECTBAACTCA 3anjieynKaMu BaJa
B TOpLUAMH BHYTPSHHHMX KONel NOJUIHIIMHKOB;

B) BBIMEpYMBAEM KPGILUKH NOMUIKNKHKOB (CM. puc. 9.31—-9.33) ¢
YILIOTHHTEIBHEIME NPOKNAZKaMH (TOMUUHONR ~1 MM) B GonTamu.
FonT ycloBHO 32BOTHTCA % IUIOCKOCTh WEPTEXa, O 4CM CBHIe-
TENbCTBYET BLIpHIB HA MIOCKOCTH paybema.

Boiiiounsie K ¢eTpoBble YINOTHEHHA [IPUMEHTIOT TIJIABHBIM
obpa3zom B y3/1ax, 3aMOHEHHBIX NNACTHIHOH CMa3Kol. YIIOTHe-
HUS MAHKETHOIO THIA WHpoKo HCOONB3YIOT Kak NpH NNIAcTHY-
HEIX, TAK H OpH XAJKMX CMa30MHLIX MaTepHanax (oM. § 9.5);

r) nepexos sana & 40 K NpHECOEIHHHTEMPHOMY KORLY (J 32 MM
BEIOANAIOT Ha paccrosuud 10—15 MM oT TopLa KPBIIUKH IOJ-
mEmMuka Tak, vTels! crynmua mydrhl He 3aneBafia 33 To/0BKH
GONTOB KpEelJeHHs KpPBILIKH. '

JInnna NpHCOSAMHHTENLHOrO XoHLA Bana (J 32 mm ompenend-
eTca Anuuo# CTynHubi MyQTEL

AManorHiHO KOHCTpYHpyeEM y3el Begomoro Bana. OBpaTum
BHAMAHHE Ha C/lejyrolnue ocobGeHHOCTH!:

a) nis duxcauus 3y0HaTOro KOJNECA B OCEBOM HANPABIACHHH
NpesycMATpHBacM YTOMIIEHHE Bama ¢ OAHOH CTOPOHBI K YCTa-
MOBEY paCNOpHOil BTYJKH — C JIpYyroif; MecTo Nepexoga Baja OT
& 65 MM k @ 60 MM cmemaeM ua 2—3 MM BHYTPb DacMoOpHOH
BTY/IKH C TeM, 4TOOBI rapaNTHPOBaTL [PHXKATHC Ma3eyaepkKHBalO-
IEro KOJBbLA K Topuy BTYJKH (a He K 3amjiequky Banmal);
~ 6) OTIOXMB OT CCPCQMHEI PEAYKTOPA PACCTOAHME {3, IPOBOLUM
OCeBBe JIMHMM K BBIMEpYMBAEM NOUIMIHEKE ¥;

B) BHIMEPYHBAEM MaseyNEepKUBAIOWME KOJbUE, KPHIUKH [OI-
LIMIHHKOE € NpOKJAajkamMi W OONTaMH,

) OTKAAa[bIBACM PACCTOAHME [3 H BRIYEPYMBAEM 3BCILOUKY HEH-
HOIl nepeqauM; CTyIMIA 3BE3J0YKH MOXET OblTh CMellleHa B OIHY
cTopouy IJIA TOro, 4TOOBl BAJ Me BHICTYRAA 34 Hpele]bl peayk-
Topa HA GONBUIIYI0 AJMHY.

Iepexon ot & 60 MM x & 55 MM cMemaem Ha 2—3 MM
BHYTPL NOMUMNHHKA C TEM, HTOOB rapauTHpOBATh NPHKATHE
EONbIA K BHYTDEHHEMY KOMLUY NONIIMIHHKA (3 He X Bamy!l).
370 KONBLUC — MEKIY BHYTPEHHAM KONLLIOM HOALIHIHEKE H CTYHH-
nOeit 3BE3MOYKH — HE NONYCKAST KacaHWaA CTYOMOBI H Cenapatopa
TIOAUINTTHAKA |

I} OT OCEBOro MepeMeEIleHHs 3Be3goYka (QHKCHpYeTCH HA Bay
TopuoskiM kpenaenuem. IafiGa npmxuMaeTc® K TOPLY CTYIHIIEI
OXMUM MM OByMA BuHTamu, Caedyem ob6a3ametsHo NpedycMom-

* EcnM ner ocoBeiXx ykasaHuii, To MOXHO pacnoliaraTe OCH NOAUIAN-
HUKOB BENYIIEro M BEAOMOI'0 BANOB Ha OauOl NpAMOR THHHH.
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pemib 3a30p MexIy TOPOOM Bajla H wWwaidod p 2—3 mm a4
HATHATA.

Ha Begymiem H BEIOMOM Bajiax HPHMEHSEM IUMOHKH NPH3Ma-
THY€CKHE CO CKpYIUIeHHBIMH Topuamu no I'OCT 23360—78. Bui-
YCPYHBAEM ILIIOHKH, IPHHHMAf HX JMHHH Ha 5—10 MM MeHbine
AJIMH CTYTIALL,

HenocpencTeeutsiM HIMEpEHHEM YTOUHAEM PACCTOSHHS MEXIY
ONOpaMH N PacCTORHIS, ONpeRenaIoMe NonoXKeHHe 3y04aThIX KO-
71eC | 3BE3JOYKH OTHOCHTEAsHO onop. Ilp 3HAYMTENBHOM HIMeE-
HEHHH JTHX DACCTOAHMH yTOYHAEM DEaKIMH OMOp W BHOBL Npo-
BEPACM JOATOBEYHOCTh NONUIHIHHKOB,

X. IlpoBepka nNPoYHOCTH WNOHOMHLIX CO€THHEHHIH

Iromcy npuaMaTRYeCKHe CO CKPYT/IERHLIME TopnaMi Pasmepsi
CeveHHH ILINOHOK M A308 K JMuHLL wnonok — no FOCT 23360— 78
(cm. Tabn. 8.9)

MarepHan wmnoHok — cTais 45 HOpMAaIH3IOBaKHAA.

Hanpsxenus cMATHA M ycnoBue IpOYHOCTH N0 dopmyic (8.22)

max .., 2T
i wa-p < Lo

HoltyckaeMble HANPAKEHHA CMATHA [OpH CTATBHOH CTYmuue
[Gew] = 100 +120 MIla, npu 4yryusnoit [oq] = 50 +70 MIa.
Benymuii Bam: d=32mMm; bxh=10x 8 Mm; t; =5 MM;
amaua wWnodkk =70 MM (OpH mue CTYOHUBL HOAYMY(TEI
MYBIT 80 mm, cm. Tabn. 11.5); mMomenT Ha Begymiem mafiy
T,=125-10° H nm;
_ 2.125.10°
"~ 32(8 - 5)(70— 10)
(matepuan nomymypt MVYBI — gyrys mapxu CYU 20).
BenoMmmit pan
H3 nsyx mimonok — nog 3y6YaTelM KOAGCOM W LOL 3BE3NOY-
Ko# — Gonee HarpyxeHa BTopas (MeHbIIE JMAMETP BANA B [OITOMY
MEHBIIE pa3sMepsl NONEpe4Horo ceyeuus wwmoukx) [Tposepsem

Ceny 43,5 MMa < [og]

WNOHKY MOR 3Be3g0¥KoR: d =55 MM; b x h =16 x 10 mM; t; =

= 6 MM; JUinHa WnoukH | = 80 MM (OpH JUTHME CTYNHuBL 3BE3709-
ki 85 mm); moment Ty =625-10° H-mM;

B 2-625. 103
~ 55(10— 6) (80 — 16)
(0OBIYHO 3BE30YKKH HITOTORMAIOT M3 TepmooGpaboTaHabIX yrie-

POAHCTBIX WM JIETHPOBAaMHBIX CTantel). Ycnosue o, < [o,] BB
NoJHe O,
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Cem

= 88 MIla < [on,]

XI. qune{nmﬁ pacHueT BaJIOB

[TpumMeM, 9TO HOPMANBHLIE HANPSDKEHHA OT HITu0a H3IMEHAOTCH
Mo CHMMETPHUYHOMY [HMKIYy, & KacaTelbHEIE OT XPY4CHHR — IO
OTHYNEBOMY (NY/IBCHPYIOMIEMY).

VTOYHEHHBI pacyeT COCTOMT B OllpeneleluH KodphHUHEHTOB
Janaca NpOMHOCTH § /1 ONacHbIX CeYCHHH ¥ CPaBHEHMH X
¢ TpebyembiMH (HonyckaeMuivu) 3HadenHmaMH [s]. Tlpowmocts
cobmonena npu s > [s].

ByneM npoM3BOOUTL pacdeT AN NpERIOI0KHTENRHO ONACHBIX
ceyednil Kaxaore M3 BAJOB.

Benymuii san (cMm. puc. 12.8)

MaTepsan Baja TOT XKe, 4TO W JUIR [IECTEpHY (IUIECTEPHH
BEIOJIHEHA 3a0AHO € BajoM), T. €. CTATb 45, Tepmirieckas obpa-
BoTka — yayJLIeHHE.

Mo Taén. 3.3 npu auaMeTpe 3aroTopkd Ao 90 MM (p HaueMm
cnywae d,; = 71,66 MM) cpensee 3HaveHKE ©, = 780 MIIa.

Tlpesen BLIHOCAMBOCTH NpPH CHMMETPUYHOM LMKIE H3rHGa

o_ 4 ~ 0,435, = 043.780 = 335 MIla.

[Tpenen BEIMOCNHBOCTH IPH CHMMETPHYHOM [IHKJE KacaTeNbHBIX
HanpaKeHrH

1., %0580, =0,58-335 = 193 MIIa.

Ceyenue A—A. ITo cedeuHe NpH JEpenaye Bpa[UAIomEro Mo-
MEHTA OT 3INEKTPOJBHTATENS 4epe3 My(Ty paccuMThiBaeM Ha ¥py-
yeune. KOHUEHTpANHIO HANPAKEHHH BBIIBIBACT HANHYHE LUNOHOY-

HOM KaHaBKH.
Koadduument 3anaca fMpoinoCTH

T-1
§=85= ———,

t—:t., + Y iTm
rae aMIUIHTYOA ¥ CpeaHee HanpAKEHHE OTHYJIEBOrO LMKIA
Tmax _ T
2 7_ 2mﬂm0-
Tipu d =32 mum; b =10 MM; t; =35 MM ne Tabn. 8.5
nd® bty (d—1t,)’ _

T, =Ty =

Wererro = 16 24
3 _. =2
_ 3,14 .32 _ 10 . 5 (32 5) — 5,88 . 103 MMS;
16 2.32
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125.10%

m = W= ]0,6 Mna

T, =1

Ipupumaem k.= 1,68 (cM. Tabn. 8.5), e, 2 0,76 (cM. 7aGn. 8.8)
Ay, = 0,1 (cMm. c. 166).

193

§=8,= = 7.85.

1,68

-10,6 + 0,1-10,6
0,76 M

I'OCT 16162 —78 yxasepipacT Ha 70, YTOOR KOWCTPYKIHA pe-
OYKTOpOB MpEeayCMAaTPHB&1A BO3IMOXKHOCTE BOCIPHATHS pajHANk-
HOH KOHCONRHON HArpy3KH, NpHIOKEWHOH B. CepeaHHe NMOCAn0iHOH
yacTH Bana. Bemuydma 3ToH wmarpyskM ans  OQHOCTYIEHYATHIX
3yOuareix peAykTopoB Ha ORICTpOXOnMOM Bany n0MKHA OHTE
2,51/ T npu 25-10° H-MM < Tj < 250-10° H-mm.

Mpunars y Beaywero Bana IJMHHY NHOCAHAOMHOW WACTH DOJ
MydTy paenoit nimme nonymydrel | =80 MM (Mydra VBIT pns
BANIOB AKAMETDOM 32 MM), 1OJyTHM HIrHCaroWKi MOMEHT B ceve-

—5 80
HHE A—A oT kopcoabHO# wmarpy3zkn M =25 V125-103-8T=

=354-10° H.amm.
KosborurenT 3amaca NpoYHOCTH N0 HOPMANLHEIM HALPSKE-
HHAM

Se= 7 -1 _ ]:35 — 16,6;
o 29
—E:cv + ‘-l’oUm 0,87 :7

3HECh ONYWICHEI TpOMEXYTOYHEIC BLIKNAAKH ('aHaJIOI"H‘IHI:[E BBIKJ1ag-

KB CM. HHXXC B pacieTe BenOMoro Bajia ua ¢ 313)
PeayneTupytomuii koaddriunment 3anaca HpouHOCTH

SoS, 16,6-7,85

. N =171
Vst 4+t V16,6 + 7,857

§ =

nolyymncs O6nmakuM K kxoobduuuenty zamaca s = 7,85. O1o He-
IBAMNTENBHOE PACXONKLEHHE CBHACTENLCTEYET O TOM, 9TO KOHCOIL-
Hble YYA4CTKW BANOB, PAacCYHTAHHEIE MO KPYTAWEMY MOMEHTY H
COTJIACOBAHHLIE € PacTOYKAMH CTAHAAPTHLIX NONYMY(GT, OKasblBa-
KOTCH IpOoYHbIMH H 4TO YYET KOHCOABHOH HArpy3kH He BHOCHT
cymecTseHHnX m3Menennil, Hano cka3zaTe w 0 Tom, uTo dakTn-
Yeckoe pacxOoxnenue OyaeT elue Memblle, TAK KaK N0OCAHOYHASA
4acTh Bajla OOBMHO OwBacT KOpode, ueM JANHHA NOIYyMy(ThL

312

™~

9TO YMCHLINAET 3HAYCHMA HKIrubalolero MoOMeHnTa W HOpMab-
HEIX HANDDECHWHA,

Takoti Gonpmoi xoadduunenT 3anaca npoynocry (7,85 win 7,1)
ODBACHACTCA TeM, MTO AWAMETD Bana ObUI YBENHMCH NPH KOH-
CTPYHPOBAHKH 11711 COEIMMEHAS CTO CTAHAAPTHON MydToH C BanoM
SMCKTPOABHTATENS.

Io Tokt ke npuyMuHe NpoOBEPATH OpoYHOCTeE B CeucHuAX 65— B
B B—B ner HeobXonuMocTu.

Benomeii Ban (cM. puc. 12.9).

. Marepuan sana — crans 45 wopmanmiopanmas; o, = 570 MIla
{cM. Taba. 3.3),

Ipenemsl BuHoCHHBOCTH Oy = 0,43.570 = 246 MITa u 1., =
= 0,58.246 = 142 MIla.

Ceuenue A—A. Jlmamerp Bana B 370M cedeuuu 65 MM
Kouneurpauus manpsokennii 06ycIopiena HamMdpeM 1INOHOUHOM
xaupasku (cM. 1abn, B8.5): k,= 1,59 u k,=149; mMaciurabune

. .. _g)axmpm €0 =0,775; €,= 0,67 (cM. Taba 8.8); koddduLHEHTSI
By Vo~ 0,15 w . =01 (oM. ¢ 163 u 166).

Kpytsammit Moment Ty = 625-10° H.mm. _
Marpbaromuufi MOMEHT B TIOpPH3OHTANLHON TNAOCKOCTH (cM.

' pHC. 12.9)

M =Ryl =75-82=6,15.10° H-mum;
H3ru0arommi MOMENT B BEPTHKaILHOH TUIOCKOCTH

" d 333,34
M =Ry312+Fa 22 2
CyMMapHbi#t p3rOalonuil MoMeHT B Ceyenun A— A

My, = /(6,15 10% + (275-10°) ~276-10° H -mm.

= 1675-82 + 830 =275-10% H.mm;

. &1, MoMeur CONpPOTHBIeHHsS KpydenHio (d = 65 mm; b= 18 mm;
¥ 1 =7 mm)

L4

'R'dj _ bfl (d— tl)z _

W, erro = 16 2d
3,14.65*  18.7(65 — 7)* 3
= 16 - 565 = 50,7510 mn>.

MomenT conporuBiaeHns K3ruby (cm. tabn 8.5)
ﬂ'da _ bfl (d—' ti)z _

W =
HETTO 32 2d
3,14-65°
= 25— 325-10° = 237-10°. me’,
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AMIIMTYIa H Cpeauee HAOPKEHME UHKIA KacaTe/IbibX

HANPsKEHHi .
T 625-10°
T == oy T 2.50,75-10°
AMONKTYRA HOPMANBHBIX HANpSKEHHH n3rnda
276-10°

_ M ~ 11.6 MTITa; cpequee sanpsxeHue o, =0.
o= mferru N 23,7'103 ~1 ’ » P

= 6,17 MIla.

Kos(uuHcsT 3anaca NpOYHOCTH [0 HOPMAJIBHBIM HANDS-
HKepHdaM

oop 246
K = 159
L2 RIETY
2. Ov T ¥eOm 5773

T

= 10,3,

Sg =

Koa(pdunueHT 3anaca NPOYHOCTH N0 KACATENLHBIM HANPA-
HKEHUAM
= = i42 =99.
Tk 149
Sl T 617+ 0,1-6,17
g, ' 0,67

PeayasTEpYoLui Ko3hRIEEHT 3aNaca NpOYHOCTH [UIA CESHIA
A—A

5o5, 10,3-99

Viitss V1037 +99

Cevenue K — K. KounenTpars Hanpsbkenuit obycrosieda 1no-
cankoit NONUIMIIHAKA € TAPAKTRPOBARHBIM HATATOM (CM. taba. 8.7);

ke =340 u ke _ 2,44: npunnmaeMm Yo = 0,15 B ¥, =01

Es '
Harpdatomaid MOMEHT

M, = F,ly = 5126-82 ~420-10° H-MM.

~ 7.2

Ocepoif MOMEHRT CONPOTHBICHHS
rd® 3,14-216-10°

- —212-10° Ma.
W=73 7]

AMNAKTYAa HOPMAJIBHEIX HATpIORS MR

M,  420-10° o a
Oy = Opax = p;z 313107 ~ 20 MIla; o, =0

14

TToASpHENT MOMEHT CGNPOTHRICHHS
W,=2W =2.212-10% = 424 10% mn>,

AMIUTATYZAa W CpefiHee HANPSDKCHMC UMKIL KacaTeJBHHIX Ha-
npsoKeriil

o wtma T 625:10°
"2 2w, 2.424-10°

KoagpumenT 3amaca nposocts no HOPMANbHLIM - amps-
KEHRAM

= 7.4 MIla,

L~
— 9.1 _ 246 _
Su_ ku - 3’40.20 - 3,46.

c G,

Koapduumens 3anaca NpounocTH HO KAaCATCHbHLIM Hanpsa-
AKCHHIM
oy _ 142
244.74 +0,1.74

7,60.

§p =

ke
E_Tv + ‘l’\‘Im

T

Pesyawrupytomuit xosddunredT 3anmaca NpPoYHOCTH nas ceue-
Ara K—K

oo S __ 346-760
Vsi+s2 /346" + 7,60

Ceuerue JI—JI, Kounentpauma panpskenuf ofGycloriena me-

= 3,2,

pexonoM ot & 60 MM x & 55 mMM: mpu £ = —60 ~1,1n
. d 355

r 225 .
7= 55 2 0,04 ko3pPHUHEHTE! KOHUEHTPALMA HANpxRenuil k, =

= 1,65 n k. =1,19 (cM. 1abn 8.2) Macmrabusie dakropnl (oM.
Tabm 8.8) g, =0,8; g, = 0,69.
BuyTpennue cunosblie QAKTOpHI TE XKe, 970 W LA CEYEHUN

OceBoit MOMEHT COTPOTHRIEHAS CECYEHHS
n- 552

W= = a 3 3_
e 16,5-10° Mmm
AMNONHTYAA HOPMANMhKEIX BATIPDKEHEHA
420-10°
o, = 16,5—]0-3—'——- 254 MTIla.
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IMonapHbIt MOMERT CONPOTHBJICHHA
W, =2-165- 107 = 33,0.10° mm>.

AMIUINTYRA H Cpeuee HANMpskKeune LUK KaCATEABHBIX HANpPH-
KkeHnit

625-10°
e = 02 Y 950 MINa.
v Y ST a

KosppruueHTs 3amaca MpOuHOCTH

su = 1—6§*¢‘——- a4 4,7;
2 -_.254
0,80

RN - =82
L2 950+ 0,1.9,50
0,69

3

PesynbTupytommil koapduument sanaca MpoYHOCTH JUIA Cede-
wun JI—JT

47.82

S$ == 3,9
V47 + 8,22

Ceuenue b — B, KonyerTpanna HanpshkeHuit obycnopiaena ua/u-
qieM WwnoHoupoft kamasku {cm. 1abn. 8.5): k, =159 u k. = 1,49;
g,=08 u g =069

Msrubatomail MOMEHT (noJoxuM x; = 60 mm)

Mg_g = Fox) = 5126-60 = 307-10° H-mm.

MOMEHT COHPOTHBJGHHS CEYCHHS HETTO IpH b= 16 MM H

t; =06 MM
3,14.55% 166 (55 — 6)°

Wierro = 32 - 2.55

AMITHTYIA HOPMAJIBHBIX RATPAKEHHHE naruba
MB—S 307 ' 103
Wierto ]4’51 -10
» MOMEHT CONpOTHBICHAS KPYYCHHIO CEMeHHs HETTO

. 3,14.353
Winerre = T

= 14,51-10% MM

s, = 21,1 MIla,

—2,09.10° = 31,11-10° mn°.

¢ AMIUTHTYIA H CpeIHEe HANPAKCHHE LHKNA KacaTClbHBIX HATIPA-
weHuit

316

625.10°

Tu = Tm = m—= 10,01 Mna
KoybdnurenTnt zanaca npoyrocts
S = 1—5—9%'4—6"-—‘ =l 5,85;
=27 911
08
142
= 1o =6,5.
i | 10,01
550 0,01 + 0,1 - 10,

Pesyastupyrowmi xosdpduuuent 3anaca nmpouyHocTH aJda ceve-
una 5—F
5,85.0,5

= ot — 445,
1/585% + 6,5

CeefieM pe3yiabTATH NPOBEPKH B TaGuHuy:

Cevenne A—A K-K J1=J bF—-F

Koadprunenr 3anaca s 1.2 2 39 4,45

Bo Bcex cevenHax s > [s5].

XII. BeitepunBanne pemyxropa

Peayxtop BbIMEPYHBalGT B ABYX IHpoekuwax (puc. 12.11) Ha
aucte dopmara Al (594 x 841 mm) B macmtabe 1:1 ¢ ocnosnoit
HajnKchie B cnepnduxapueii (oM. c 319-—321)

XIII. Tlocagikn 3ybdaroro KoJeca,
3B€3J0YKN H NOJUWIHBHKKOB

TMocanxy mazpayaeM B COOTBETCTBHE C YRA3AHHUAMA, AaHHBIMH
8 tabn 10.13.

IMocanka 3ybuaToroe xoneca Ha BaJ I:—gno TOCT 25347—82.

Ilocanka 3Be3nOYKH HenmoH nepenays Ha BaJd PEAYKTOpPa
H7/h6.

Hlefxd BanoB IO NOAMHNHHKE BHIOOJHACM ¢ OTKIOHEHHEM
Bana k5, OTKNOHeHHs oTBepcTHI B Kopnyce noj HApPYKHEIE KONb-
ua no H7.

Octanbpible NOCAAKE HA3HAYACM, NOAB3YACh HAHHBIMH 120,
10.13,

n7
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134 07 14 Hpodoancenue pue. 12,11

5 108 f
03 105 129 T4 ﬁ Bapuanm woHcmpynguu Bapuanm soncmpyrtuu
) ' Kpeiiny nodwunnyxa fe- Kpeiticy nodulnnuxa fe—
} ywezo fana ¢ xaccemubm domgza Bana ¢ xaccemmnbin
” 9 / ynromneHUeM ynApmKeHUEM
Z ' ) & B 2 B 9077 e RN ]
3 TR e w1 N
' . | DUOKE 0 homs |
17 : ' o . 1 " ! |
Z ) & 3 Voo : 79 Poks
. ) : _+_ . I P32h5
— AN AR oy P e P 13047
y : ' 4 ‘
fD-..____._‘_‘h‘
200 . S , Ot
! \h 1 Voolons ™ '. : ‘| Floa 'i:g::ar;e Hanvenonakne Kon, Fpimeua e
-~ Moead ¥
s ' diis 0o
o 2722 \ ‘ i JlokyMeHTRUHA
v 5 17 ’ TMoACHATENEHAA 3aTIHCKA 1
— ‘ ;_"j_': “ Chopounbiii YepTex l
) R Jeram:
" i Ban-mectepna peayiumii 1 Cranp 45
w2 Konmeuo ynaotauTensnoe 1 | Bo#nmox |
JowrE o3 Kprmiga nomuunrankackposnag | 1 | CH 15
o 4 Fpoxnamxa peryjiHpoBoYHas; 2 | Crans 10
114 KOMIUJIEKT
121 78 9 miE 19 1 o2 Konplio Maseynepxuparciiee 2 | Cram C13
. Kprunka nommuvnukka tayxaa| | | CU 15
Fﬂyﬁhi; H 27 23 Kojiblio ynnoTHETE/ILHOE 1 Boiinox
ga0n7 3 o5l [Maitba TopuoBan ! | Cranp Cr13
] . 3 IMnanka cromopEas t | Crame C12
g ANES iz Kopnye peayxtopa 1 |cq 15
e == - Kprmika xopnyca 1 |CH I5
| \ H\ ) Kpruntixa cMoTpoBOro oxHa 1 1CH 15
5. 16 1| [ioat2hi M = Tipoxnanka 1 | Kaprox Texun-
70 | I L J 7 YeCK M
r - Kpbinka nomwmnapka rayxaa| 1 | CH 15
o })f 1¢_ 2130 MacnoykasaTens keanoasii 1 | Crans C13
> o TIpoknagka 1 Pezuna Macho-
4 =f 7 cToiikas
3~ RADKE © 91305 117 TIpofixa t | Crams Cr13
1407 AR YT, . 3sc3nouxa BeAywIEs 1 Crans 40X
I Kpbinxa noaguunyuka ckeosHas 1 CY 15
Koawno pacniopioe 1 | Crans C12
Puc, 12,11, Ifaasappuuecksii oanocTyneduaTeii 1y0uarwii peaystop

318 s
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Ipodoarsicenue

Ob60-
Moy, | 3Ha- HanmeHnoBauie Kon. [pisesa vie
HYEHIIC
2! Konslto Maseyiepxusaloniee 2 | Crame C13
22 Brynka pacnopHas 1 Crane C12
23 Koneco 3ybuyatoe uuaunapu- 1 Crans 45
Heckoe
24 Ban seaombnt 1 Crane 45
25 IMpoxnanka peryiuposoyYHasn; 2 | Crans 10
KOMILIEKT
CTannapTHLIe H3jeus
101 Bont M10 x 30,58 8
I'oCT 7798—70*
102 Iafi6éa npyxuHHas 10 8
I'OCT 6402-70%
103 Bontr M6 x20.58 4
rOCT 7798—-70*
104 Bonxr M16x 100.58 4
rocrt 7198-70*
105 Taftkz M16.6 4
TOCT 5915~70*
106 [aiiba opyxyuuas 16 4
TOCT 6402—70* -
i07 | Boar MI6x 110,58 4
FOCT 7798-70*
108 aiixa MI66 4
rocTt 5915-70*
109 [Mafiba npyxmubas 16 4
rOCT 6402—70%
1o Bont M12 x 30.58 4
rOCT 7798 -70*
111 lajika M12,6 TOCT 5915-70* 4
12 I afiba npyxmHHaz 12 4
FOCT 6402—70*
i3 Boar M10x32.58 1
rOCT 7798~70*
74 Bonr M12x30.58 12
I'oCT 7798-70* -
113 Maii6a apyxnuHas 12 12
IroCT 6402—70*
i1 Mnoaka 16x10x80 ]
"OCT 23360—78
17 Mnonka 18 x 11 %70 1
rOCT 23360—78
B
320

& , . I podoamncenue

. 060-- :
[Mo3. | 3Ha- Haumenoganus Kon. [Mpumenanmne
qeHHe ‘
" 118 TMoauiunaug 312 P
I'oCT 833875

119 Nomunnung 308 P

R rocT 8338 -75

K 120 Wrudr 10 <35 [OCT 3129—-70] 2

o

£ poune w3menna

. 121 Ipecc-macnenka M10 x | 4

& TOCT 20905--75

O6o3Havense ACKYMeHT:
A no TOCT 220! -80

;%1 JJ Ham, | Jucr | Ne poxym.| [Moan.| data

R

-,;_é:-.. -‘i.P,“paﬁ Penyxtop Jur.| Jwer | Maciurab
#511 Tipos x0cosyOniit | |

b OAROCTY-

neHuaTsi

Hraeke npeanpuaTra
(yvebroro 3aeeeHus)

XIV. BuiGop copra macna

CmaspiBaine 3y09aTOTO 3AUEIVIEHHA IPOH3BOAKTCA OKyHAHHEM
MATOrO KOjECAa B MACIO, 3ajIMBaeMoOe BHYTpP: Kopryca Ao
/pOBHA, OO6ECNEYHBAIOLIEr0 HOrPYXKeHHE KoJeca TPHMEpHO Ha
-mMM. OB6bem Macnagoi BauHbl V' onpegendeM H3 pacHeTa
om> macma wa 1 xBT nepemasaeMoil MomHuocTH: V=
25-127 3,2 oM’

o ta6n. 10,8 ycranasauBaeM BA3KOCTH Maciaa. IIpH KOHTAKT-
Hanpaxenuax oy = 392 MIla u ckopoctk » = 3,38 mjc pexo-
fyeMas BA3KOCTE Macnaa no/pkpd OHTh NPEMEPHO  paBHa
+107¢ m%jc, Mo 7abn. 10.10 nprHMMaeM Macao HHAYCTPUATLHOE
0A (no I'OCT 20799 -75%).

KaMepnl NOALMNHAKOD 3AMOMHMAEM MUIACTHYHBIM CMAa30qHBIM
TepranoM VT-1 (cM. Tabn. 9.14), nepHonHYECKH IONOJHAEM €ro
HWINpHieM Yepes Mpecc-MacIeHKH,

321
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XV. C6opra peaykropa

Tlepen cOopkoH BHYTpPEHHIOK IMONO0CTE KOPNyca peryKTopa
TIIATENBHO OYHIIAIOT H [OKpLIBAIOT MACKOCTOHKOR Kpackoii.

COH0pKy NpoH3BONAT B COOTBETCTRHH CO COOPOYHLIM MEPTEXROM
pedykTopa, HAYHHAS C Y3/0B BANOB:

Ha BeayIHi BaJl MacaXkHBaloT MaseylepkHBAIOIIHE KOIblA W
IAPHKONONMIMIKKKK, [penBapHTe]bHO HArpeThie B Macie 1o
80—100°C; ]

B BeAOMBIH BaJ 3akTafguBaror mnonky 18 x 11 x 70 U nanpec-
coBuBaioOT 3yO4aToe KoNieco mo ynopa B OypT Bala; 3aTeM Hame-
BAIOT PACIOPHYHO BTYJIKY, MaleyAepXHBAICIIME KONbLA H YCTa-
MABJIMBAIOT HIAPHKONOMIKIMHKKE, NPEABAPHTCILHO HAIPETHIE B
Macie, _

Coﬁpannme Basikl YKJANKIBAIOT B OCHOBAWHE Kopnyca peayk-
TOpA K HAAEBRIOT KPHINKY KOpNyca, NOKpHBasd MNpEeEBAPHTENLHO
HOBEPXHOCTH CTHIKA KPBIUIKH W KOPIyca CIHPTOBBIM jaxom. Jinm
HEHTPOBKH YCTAHABIHBAIOT KPhIMIKY HA KOPOYC C NOMOMIBIO ABYX
KOHHYECKHX HITHQTOB; 3AaTATHBAIOT OONTHI, XPENsiGHE KPBIKIKY
K Kopiycy. '

IMocne 3ToTo ua BeNOMSIA Bal HALEBAIOT pacHOpHOE KOJbIIO,
B MOMUIHATHHKOBEIE KAMEpH 3AKIAZLIBAIOT MJACTHYHYIC CMadkKy,
CTABAT KPHUUKH NOAUIHOHHKOB € KOMIIAGKTOM METAJUIMYECKHX
NPOKTafoK A PETYNHPOBKH.

Ilepen, NOCTaHOBKOH CKBO3HBIX KpbIIEK B MNPOTOMKH 3AKJA-
[IMBAIOT BONOYMLIE YIWIOTHEHHKA, NPOIHTAHHALIE TOPAYHEM MACIOM.
NpoBepsmoT NpoBepayMBaHHEM BaJlOB OTCYTCTBHE 3AKIMHHBAHUA
AOAIIKNKUKOB (BBl JOJDKME! IPOUBOPAYHBATECA OT PYKH) H 3aKpen-
JAIOT KPLIIKE BMHTaME,

Janee Ha KOHEl BESAOMOro Bald B IIOOHOYHYXO KaHaBRY
3aKIARLIBAIOT IIMOHKY, YCTRHABIMBAIOT 3BE300YKY M 3aKpellIdIoT
€8¢ TOPNOBHIM KpenneHHeM; BHAT TOPUOBOTO KpEIICHHS CTomopar
CHELMANLHON IIIaHKoH,

3areM BBepTHIBAOT NpOOKY MACHOCIYCKHOIO OTBEPCTHA & Ipo-
KNajikoi K Xe3noBwii MacloykasaTels.

3aNEBAKOT B KOPIYC MACIC H 3aKpRIBAIOT CMOTPOBOE OTBEPCTHE
KPBIIKOH © OpoKNagxoil ¥3 TEXHHYECKOro KﬂpTOHa, IAKPLILEAOT
KpHILKY GONTAMH.

Co6parnslit peAyKTop 06KaTLIBAIOT K NOABEPTAKT HCOLITAHEIO
HA CTeHAE MO MPOTPAMME, YCTAHABAHBACMOR TEXHMMECKHMH YCIID-
BHAMH,

322

§ 12.2. PACUET UMHAMHAPHMECKOI'O KOCO3VEOr O
PEAVKTOPA C KOJECAMM M3 CTAJIM
TMOBSIUEHHOH TBEPJOCTH

. -TIpoBeneM 3TOT pacdeT Mia Toro, 4YToObl noxasaTe, Kax
BEiseT TBEpHOCTH 3yGbeB Ha pasMepdl penykropa. Bee naumeie
fiii% PacyeTa NMPHMEM TAKHUMH XK€, KAX H B MPEAbLIYINEM [pKMeEpe
{(em. § 12.1); K3MEHHM TOJBKO MAaTepHaNbl, K3 KOTOPHIX BhIION-
jteHBl 3y04aThie XDfeca.

RN
3AJAHHE HA PACHET
Lo ’
. 3o PACCYMTATE OFKOCTYNEHYATHIH IrOPH3OHTANBHLIA OHAMHApHYE-

\ er# xoco3ybui penykTOp {cm. puc. 12.1 w 12.2) gua OopHeopa”

% JEHTOMHOMY KOHBellepy IO ClefyloIMM A3WHBIM: Bpallarouimi
WOMERT Ha Baly xomeca T; =625-10° H-mm; mepemaTounoe
CNO penyktopa 4= 3.

* TMpuMeM MaTepHaibl: Jna mectepud crans 40XH, repmooﬁpa-
-foTRa — obneMuan 3akanxa Ap tsepnoctn HRC 50; nns xoumeca
xe crame 40XH, TepmooOpabotka — oObemMuaa 3akanka 1o

PACUET PEJIVKTOPA

> JHonyckaemule KOHTAKTHBIC Hanpsxenusa [cm. dopmyny (3.9)]
Oyt iim bKHL

ayl=—Fe=—

[ H] [SH]

gpe,uen KOHTAKTHON BLIHOCIHBOCTH IpH §a30BOM YHCHC HUKJIOR
“HLIGPAHHOrC MaTepHana (CM Tabn 32)

- Kos@dpuumenT AoMroBeuHoCTH NpH ATHTENLHOR IKCMMYaTALMA

yXTOpa, KOrAa YHC/IO HUKIOB HATpyXeHHa Gompine Ga3oBoro,
; xodppuiment GezonacHocTH npu obneMHoH 3akanxe

(ISHRC + 150) Kup . (18:50 +150) 1
(Su] 12

875 MIla;

';?Jé? : .nonycxaemoe KOMTAKTHOE MANPMKEHHE JUIS Koneca
o (18.45 + 150) 1

[0‘52] = 12 800 MIla.
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Ans xoco3y6hIX KOMEC paceTHOE NOMYCKAEMOE KOHTAKTHOS
uanpmxenne [om. dopmyny (3.10)]

[ox] = 0,45 ([ons] + [On2)) = 0,45 (875 + 800) = 755 MITa.

KoaddunneHT Karpyske A1 HECHMMETPHYHOI0 pacHOAOKERHS
3y6YaTEIX KOJEC OTHOCHTEIBHO OHOp (3THM MBI YYHTRIBAEM HATS-
KeHue OT NemHod Mepenavyd) NpH NOBbILUEHHOH TBEPHZOCTH 3yOBEB
nmo tabn. 3.1 npuMem Kpyy = 1,35,

KoadpHuuenT WIMPHHBEI BEHNA MO - MEXKOCEBOMY pPACCTOAHHIO

' OpHHAMAEM Y, = a£=0,250 (cM. ¢ 36). [na kolec NOBLIIICH-

W
HOH TBEpAOCTH CIeayeT MPHHHMATL 3HMAMEHHA V,, MCHBLUHE, 4YeM

oI xofiec HOpMansHoi TBepnocTH. B npumepe, pazoOpaHHoM
BRIILS, AJMA KOAeC HopMaJbHOM TBCP.H.OCTH ObLn npmm'r Koahdu-
HEHT W, = 0,4.

Mexocesoe paccrQaHHe H3 YCIIOBHS xon’raxmoi«i BBIHOCTHBOCTH
AKTHBHEIX nonepxnoc*reu aybeen [eM. dopmyay (3.7)]

3
T,K
a, = K (u + 1) I/[G :TZ“,;S,

625-10%-1,35
-“@+”vﬁﬁﬁmﬁ%—
= 160 mmM.

Nprmem no FOCT 2185-66 (oM. ¢. 36) a, =160 mm. Ha-
DOMEHM, YTO B IpEMEpe, pa’odpammoM BEIUIE, MEXOCEBOE pac-
cTosnue OmLIO a, = 200 mm. :

Hopmansueiilt Mopyth 3anenICHEA

m, = (0,01 +0,02) a, = (0,01 +0,02) 160 = 1,60 +3,20 mm.

ITo TOCT 9563— 60 npuuanmaem m, =2 MM (cM. ¢, 36).

IpumMeM npeaBapHTeNLHO YroA uwakrodHa 3y6ees [ = 10
OTpeReTHM YHCna 3yOLEB HIECTEDHH K KOJeca:
2.160-cos 10°  320.0,985

G+020 12

O

2a,, cos].’:
(u+1)m,

21 - 26,2;
npHHKMaeM z; = 26; Toraa z; =z;u = 26-5 = 130.
VToyusdeM 3uaYeHKe yIVIa HaKIouna 3yOnes:-

{(z + z)m, (26 +130)2,0
20,  2-160
Ocuropublie pasMepsl INECTEpHH K KoJegca.

JeruTencHpie THaMETPhI

m, 2026 ,
di= st T oaTs o MM

cosfp= = (0,9750; B = 12°50/,

34

m,  20-130 _
cas Bzz = —0,-97T_ 266,75 MM,

" Ilpoeepka

_ditdy _ S325426675 o

=" 2
JuaMeTphl BEpLIMH 3y6hen
dyy =dy +2m, =5325 4+ 2.20=15725 mm;
doz = dy 4+ 2m, = 266,75 + 2.2,0 = 270,75 MM.

Muprna xoneca by = Y.a, = 0,25 160 = 40 mmMm.
Olupuua mectepun by = by + 5 MM = 45 MM,
. B npumepe, pa3obpauHoM BelNe, HIMPHAA xoneca 6LIRa by =
= 80 mM, a mecrepHn — by = 85 MM,
.. KoadHUnHeHT MMPHHBL LISCTEPHH (0 AHAMETPY

_?: : ° - bl 45

s Vo= " T 08
- OEpyXKad CKOpoCT: KOAEC
d 15.
e v=m11_10,5 53,25___2,7 wfe,

2 2-10°

TS
cCrme oy = 101,5 pag/fc.
. TIpm maHHoH CKOPOCTH W MOBBLIHIGHHOHW TEEPAOCTH MPHHHMAEM
" “§10 CTCNEHb TOYHOCTH (eM. c. 32).
Onpenensem Koaqpq:unnnen'r HATPY3KH AJI4 NMPOBEPKH KOUTAKT-
tmm.m HaOPAXKEHHUI

Kp= KHpKHuKHn-

"*’ - Ilo 1abn. 1.5 opB Y, = 0,85 114 HECHMMETPHYHOTO DACHONIO-

;" ieHua xonec moBmimedHod TBepAocTH Kyg = 1,23

3y Ilo Ttabn. 34 pna 8-H cTenedM TOYHOCTH M CKOPOCTH
)“%'"%7 M/c Ky, = 1,08.

?E TIo Tabn. 3.6 ana xocosyOpiX Xolec OpH ckopoctE 2,7 M/c
\ ¥ tioskimenHo# TeeprocTk Ky, = 1,0.

o Takum obpazom,

“%’ b Ky = 1,23-1,08-1 = 1,325.
% »ﬂm Tlpomepxka KOHTARTHBIX HapAskedHi
270 | /T2 Ku @ + 1)
o Oy~=— —-E-———!——- =
[+ 8 PL

325
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=712 MITa < [oy].

270 | /625-10%-1,325(5 + 1)°
"~ 160 40-25

Cunnl, nefcTByOIIHE B 3aNCTUICHKEH:
2T, 2.625-10°

okpyxHada F, = i = 266.75 = 4700 H;
tga tg20° .
pannannHad F, = F—— cos B = 470000512050, = 1750 H;

ocepaa F,= F,tgp = 47001g 12°50' =~ 1040 H.

IlpoBepxa 3y6peB Ha BLIHOCIKBOCTL NO HANPMXECHHUAM H3THOA
[eM. dopMmyny (3.25)]
FKrYrYyKr,

bm,

< [or]

Koypdunuent narpysxu Kp = KppKp, (oM. ¢, 42).

Tlo tabn. 3.7 npH Y,y = 0,85, HECHMMETPHYHOM pacIIONOXEHHUH
3y0vaTLIX KOJIEC OTHOCHTEILHO ONOp H TNOBBbIICHuod TBEPIOCTH
Krp =131,

ITo Ta6.n 3.8 nna 8-i cTENMEHH TOMHOCTH, CKopocTH v = 2,7 M/¢
H noseiueHiod TeepRocTH Kp, = 1,1,

Takum ob6pasoMm, Ky =1731-11 = 1 45.

Kosdpdruuent, yyurwsaronmi dopmy 3yba, Yr BriGupaem B
3ABHCHMOCTH OT JKBHBAJICHTHHIX 4Hcen 3y6weB z,, H z,; [cMm.
noscuenusa x dopmyne (3.25)]:

Of =

UIECTEPHH Z,, = b = 26 ~ 28;
i PHE Zu1 = 2583 B~ 0975° '
_ Z2s 130
O KoJeca zZyy = (:053[3 0975° =z 140,

Tips stoMm Y =384 B Yoy = 3,60 (oM. ¢ 42)
JonyckaeMoe HanpsxeHne '

o tims
Low] [S¢] -

3nece oo Tabn. 3.9 yna cramn 40XH npu obwemuoi 3a1ca.mce
TIpefic BHIHOCAMBOCTH KpH OTHYNEBOM IWKIE H3THGA OPjm; =
= 500 MIla.

Kosbdumuent GesonacHoctr [Sr] = [Sr]’ [S¢]” = 1,80; mo
tabm 3.9 [Sr]' ~ 1,80; mna nokosox ¥ wraMnosdx [Sg]" = 1.

JonyckaeMsle nanpmkeHUs Mpu pacqe're HA BRIHOCIHBOCTE AJIS
HWIECTEpHK K KoJsieca

500
[0‘ F m‘— 278 Ml’la

326

W = 45'2 !

Haxomgum OTHOULIEHKS
[0‘,.-] 278

b MITa;
Yri 3 84 72
[O'F] 278
= = 775 MIla.
e 3.60 71, a

JanuHeliumi pacder BeneM AJaA 3y6neB MICCTEPHH, Tak Kak
AN Wee HAMACHHOe OTHOMIECHHE MENLILE.

KoagdHuuuenT Yy yiMTHIBACT NOBLIMUEKHE MPOYHOCTH KOCHIX
ay6LeB MO CpPABHEHHIO C NpAMBIME [cM. noscwenns x QopMyne
(3.25)]:
| B 12,8
——=1-""—=091
140 140 ’

Koaddrurent Kp, yiHTBIBAST pAcTpefeAcHHe HATPY3KH MeEXIy
‘ syﬁbnMﬂ Ilo Qopmyne, mpusemensoit 8 FOCT 2135475,

Kpy = 44+ (e— N — 5)

B 4g,

rae &, — K02pPHUKEHT TOPHOBOTO MEPEKPLITHA K i — CTENEdb TOU-
MOCTH 3yGuaThiX kolec [cMm. dopmyay (3.25) H noAcHeHHA Kk uek].
TpumeM cpepnee 3HAYeHHe &, = 1,5; Bbnue Oblla MpHHATA
8- cTenens To4HOCTH. Torna
44+(1,5-1)(8-9
4-1,3
INposepaem 3y6 ulectepur no dopmyre (3.25):
4700.1,45-384-0,91-092

KF! = = 0,92.

Oy =246 MIIa < [UF].

§ 12.3. PACYET IIPMBOJA C OJHOCTY¥IIEHYATEIM

LUMJIMHAPHYECKMM KOCO3YBBIM PEJYKTOPOM
¥ KJIMHOPEMEHHOW NEPEJAYEN

1
i
-I‘ - .
! j; - Ilepemava rubkoil cBa3bl0 (KIHHOPEMEHHAs) OOMEmEHa Nepe.l
H‘}

s PeayxTOpoM [B OpeAsayleM npuMepe nepena4d rubxoll CBA3LIO
{menuas) pacnojaraiach nOCHIE penykTopa. QOO0paTEM BHHMAaHHE
ﬁgr,éro K4K 3TO OTPA3UTCd HA PA3SMEPAX PeNyKTOpPa].
s 3AJJAHHE HA PACYET
h&, PaccuritaT, kjiMMopeMeHuyio nepenady H OOHOCTYNEHYATHIH

L. ropu3onTAN HLI WATHHAPHYECKKH K0co3y6uIi penykTop (puc. 12.12)

k1 4}
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N

e

]
Py wy g Puc. 12.12. Tlpumoa neRTox-
Y c— T HOre xoHmefteps ¢ LUARMADU-
1 L] weckAM PeIYKTOPOM M KJRHO-
= pemennoil wepeasgeit:
E il * I — anexTpoppurarens; 2 —
x XJIHROPEMEHHER nepenava; 3 —
F—y |t OAHOCTYREHSATLIH  HMARRADH-
S—p— weckuii peaystop; 4 — mydTa;
= % l 5 — npuscayoit Gapaban; 6 —
| — ————1 NeHTa KoHBzZilepHas

LA OpHBOA2 K AGHTOMHOMY KoHBeilepy IO ClEAyOUMM JaHHRIM
(our TaxHe Xe, Kak ¥ B npuMepe § 12.1): nonesuas Cria Ka JieuTe
xouseiiepa F, = 8,55 xH; cxopocrs nenthl v, = 1,3 M/c; gaamerp
DpuBoauoro Gapabaua D= 400 mm. Penyxtop HepeBeDCHBHHIH,

TIpeAHA3HAYSH A/ LNHTENLHOH IKeONyaTamnd; paboTa opHOCMeEH-

Has; BaNbLl YCTAHOBJEHEI- HA I[TOANTHITHHKAX Kau€HHA.

PACUET ITPHBOJA

1. BuiGop 3nexTpoasurarens
¥ KuHeMaTH4eckuii pacuer (pmc. 12.13)

Mo Taéa. 1.1 xo3ddruuenT nonesHoro AefCTBHA GAPLI NHUMAHA-
puyeckux 3yBuaThX Kojec 1; = 0,98; xoahPriHeHT, yIHTHIBAIOIOHH
MOTEpH Naphl OOAUIKNHMKOB xadenus, 1z = 0,99; KIIJ1 xnunope-
MeHHoll nepenain 13 = 0,953; xoapQUIMEnT, YIHTHBAICIHE OOTEpH
B omopax mpHasonHoro Gapabana, M4 = 0,99,

Ob6umit KI1[ npueoma

Mom#ocTe Ha Bany Oapabana

n = My n3nsne = 0,98.0,992.0,95.0,99 = 0,90,

Ps = Fav, = 855-1,3= 11,1 xBr.

‘ Tpebyemas MOIIHOCT: IACKTPOABHraTeNs

P; 111
P-.-p = '—n—-—- -m— 12 35 kBT,
. ¥rnopan ckopocrs GapaGana
20, 2-13
Mg = DG 0’4 = 6,5 paJIIC.
.. HactoTa Bpameuua GapaGana
30w 30.6,5
g =— —= 314 62_ 06/mRH-

‘ Mo FOCT 1952381 (cm. 1a6a. Il npumoxenus) no TpeGye-
.- MOH MomuocTH P, =1235 xBT BulGHpaeM SRCKTPONBHTATENRb
% gpexcda3Hnlif ACHHXPOHHBLIA xopomoaaMkHmii‘: cepud 4A 3aKphl-
r wa0i, 061yBaeMulil, ¢ CHEXPOHHOH YacToTOH Bpamenun 1000 o6/mun
2 4A160M6Y3 ¢ napamerpamut Py, = 150 kBT u cxombxkennem 2,6 %,
- HoMHAHAILHAS YAcTOTA Bpawenusa n, = 1000 —26 =974 o6/mMun,

"'“‘-"'yrnusaﬂ CKOPOCTE () = n;g' = 3’“;'0974_ = 101,5 pan/c.
R ; MepenaTounoe oTHowmenue
KA - 0. 1015 |

PR : = = T

% == D= 1565

ﬁ Hameuaem an4 penykTopa 4= 3 (Tak Xe, Kak B . OpuMepe,
gﬁg‘mﬁpaﬂnom 8 § 12.1); Torna ana xneHopeMeHHON Oepenayd
' 15,65

i,,—-—s--314

. ¥rrosan cxopo(:'rb H YaCTOTa BpAHICHHA BEAYIMIETO BaJa pe-
m'ropa (cm. puc. 12.13; pan B)

0 = U = 6,5.5 = 32,5 pan/c;

oS padfe | _-g . ny = ng = 62.5= 310 of/mun.
J ~ g
8,=2§ T 130 ! v HacToTsl BpameHua W yrioBble CKOPOCTH BaJNOB
S |
1 d:'n't Tx B ox 4 ] .
\L 2,797 — "a;fzaa t Pee. 12.13. KnuemaTuyecxas N= 974 of/mMun Wz, = 101,5 panfc
| r Iy CXeMA LPRBOJA: | - -
1 A —Ban  3MEKTPOABHFATENA, _ @y = ;
o X = B - - san peayxropa; C— w = 32,5 pajfe
& | Hy =188 dig,~ 560 2-f% Bajx peayrtTopa W BAA ) ;
= II gapayﬁanf | fy= Ngz= 62 OGIMHH (I)z= (IJ5= 6,5 pa}:lfc
328

329



http://www.e-draft.su

II. Pacuer kamnopementoii nepegatiw (cm. ta6a. 7.11)

Hcxogupie pannkié 34 pacieTa. NepefaBacMas MOMMOCTH
P, = 12,35 xBT; 9acToTa BpalleHyud Benymiero (MeHbIIEra) WwKKBa
N, = 974 06 /MHK; nepenaTouHoe oTHOMIEHAE i, = 3,14; CKOABXKEHHE
pemas & = 0,015

1. Ilo nomorpamme Ha pHe. 7.3 B 3aBHCHMGCTHE OT YACTOTBI
BpALIEHHA MEHBIUETO MIKKEB2 1, (B HAIMIEM CRYYae nj=ny, =
=974 o6/MurH; cM. Banm A Ha pre. 12.13) # nepenapaemoil
MOMKOCTH P = P, = 12,35 KBT NpHHEMAacM CeUeHHe KIMHOBOIO
pemua B.

2. Bpamatomuii MOMEHT

P 1235-10°
wm 1015

roe P =12,35.10* Br.
3, TuameTp MeHplllero wikKB2 N0 dopmyne (7.25)

dy~ (3+8))/T=(+4}/122-10° ~ 150+200 nawm.

Cornacuo 71a0n. 78 ¢ yyerom ToOro, ¥ro AHAMETD WIKHDA
ans pemuedi cedemma B me pomxen Otk Memee 125 MM,
npuHaMaeM dy = 180 mMm.

4. MuameTp Gonpuuero wmxusa [em. dopmyny (7.3)]

dy =iz, (1 —€)=3,14-180(1 — 0,015) = 557 mm,
NMpauaMaem d; = 560 MM (oM. ¢, 133)
5. YTounseM nepeJaTovHOe OTHOLICHHS
dy 560 -
P o= = = 3 16.
T 4 —¢  180(1 — 0015
[MpH 3ToM yraosds ckopocTh Bama B Gyner
@y, 1015
i, 3,16 pazfc.
PacKOX/IEHRE ¢ TeM, ¥TO GBLIO TOMYYEHO N0 TIEPBOMAYANIEHOMY
32,5 — 32,1 '
325

T= =122 H-Mm = 122-10° H.mm,

=321

pacuery,

Ha +39%.
. CrenosaTensHO, OKOHMATEALUO HPHHAMAEM AHAMETDH IIKHBOB
dl = 180 MM H dz = 560 Mm.

6. MexoceBoe DACCTOAHME @, CJAEAYET NPHHATE B HHTEpBane
[om. dopmyny (7.26)] -

Qin=0,55(d, + d3) + T, = 0,55(180 + 560} + 10,5 = 420 MmM;

330

100, = 1,23%, 4T0 MeHee MOIYCKAEMOTo
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Anax = dy 4+ dy = 180 4 560 = 740 MM,

rae Ty = 10,5 MM (BoicoTa cedMenss peMHs no Ttabm 7.7).
TNpuarMaeM DpeABApUTENbHO Onuskoe smayenue a, = 800 Mp.
7. Pacuetnan munua peMuda no dopmyne (7.7)

2
L=2a,+ 0,51 (d; + d3) + @y —d) _
dap
(560 — 180)
=2.800 . LoV
+0,5-3,14 (180 + 560) +-———7
3802
= 1600 + 1160 + J50o-= 2802 mm.

Bmpkaiiniee 3navenue 1o craHaapTy (eM. 1aba. 7.7) L= 2800 mm,
. 8. YToyHenHOE 3HAYCHHE MEXOCCBOT( PACCTOARKA @, C YUETOM
cTapnapraoil miMus pemua L [em. dopmyay (7.27)]

a, =025 [(L— w) + [/{L— wE — 2y},

. 'me w=05%(d, +d;)=0,5-3,14(180 + 560) = 1160 wMm; y=
V= (dy — dy)* = (560 — 1801 = 14,6-10%

5 . ay=0,25[(2800— 1 160) + /(2800 ~ 1160)> ~2-14,6-10*] =797 nom.
Lt Ilpn MouTaxe nepeflaud HeoGXOAMMO 00eCDEYHTL BO3IMOX-

5 HOCTB YMEHBHICHHs MEXOCEBOTo paccTofHKA Ha 0,01L=0,01-2800.=
. =28 MM amda obnervenus HazneBaHHS peMHEH HA INKHBRI K BO3-
2. MOXHOCTL ypenmieHs ero Ha 0,025L= 0,025.2800 = 70 MM nuia

" yBeAMMEMMN HATAMEHHA pemueil.

g 9. ¥roa obxsara MeHbHIETo MIKKBA Mo Qopmyne (7.28)

dy —d, 560 — 180
—— = 180° — 57—
ap 7 797

10, Kosddumment pexuma padoTel, YIMTHBAIOHIUE ycIoBHA
IKCILTyaTawuy nepeqays, oo tabm 7.40;

O7A OpHBOOA K JICHTOYMOMY KoHBeliepy npH oOFHOCMEHHOH
- pabote C,= 1,0. '

By = 180° = 57 — 153,

.

¥

11, KoatduyueHT, yIHTBIBRICIHA BIHAKHE AJHHH peMud MO
¥ Tabm 7.9:
3 v mnd pemus cevenra B nopu jmmue L= 2800 MM kodddumment
7 €p= 1,05,
L 12, Koadduunenrt, yqurunammﬁ BAMANHE YTHA 06xBaTa [CM.
‘" dascnemms k ¢opmyne (7.29)]: npu o; = 153° koaddunment
i Cam093 _
31
?‘ A
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13, KoodpuuueHT, YIHTEIBAIOLINHA uucno peMuel B mepenaye
[cm. moscrenun x dopMyrne (7.29)]: npeanonarad, 4To YHCO peMHeH
p nepenaue bynmer or 4 no 6, mpumeM koapounuent C. = 0,90.

14. Yucno pemseit s nepenate no dopmyne (7.29)

PC,

PoC C,C.°
rae P, — MOLIHOCTb, NEpefiaBacMas ORHHM KJIKHOBHIM pPEMHEM,
kBT, (cm. 1abn 7.8); ans pemHs ceyeHus b npu miwae L=
= 2240 MM, pabore Ha wkABe d; = 180 MM w {23 MowHOCTE
Py =39 xBT (10, 4TOo B HalleM CAy4ae DEMEHR WMEST APYrylo
anuny L= 2800 mum, yauTteiBaeTca Koadduunentom Cp);

_ 12,351

- 35.1,05.093-09

Mpunumaem z = 4.

15. HaTsmxeHue BETBH KIHMHOBOro peMus no dopmyne (7.30)
$50PC,C,. '
zvC,
rae ckopocTs v = 0,5w,d;, = 0,5-101,5-180-107* = 9,15 m/c; 06—
x03hPAUMEHT, YIMTEIBAIOIMMHE BAHAKUE nEHTPOGEKHBIX cHl oM.
NMOACHEHUS K cbopmyne (1.30)]; nns pemus ceuenmus b xoadpduument

0= OIBH !

Z =

= 3,6.

Fo-_— +902,

Tor.ua

Fo = 850.12,35.1-1,05

4.915.093
16. Japienne Ha Banw no dopmyne (7.31)

+0,18.9,15% = 339 H.

. F,=2F.z sin-%’—= 2339~ 4sin 76°30' = 2620 H.

17. IMupuna wkueoB B, (oM. Tabn. 7.12)
Bu=(-De+2f=4-1)19+2.12,5=82 mm.

III. Pacuer 3y0uaThiX Kojec peayKTopa |

BribupaeM MaTepuansl IUIL 3YOMATBIX . kKoNlec TaKHE Ke,  KaK
B § 12.1. Ina wecrepau cTans 45, TepMooGpaboTka — yayunienue,
TeepnocTe HB 230; nna xoneca crane 45, tepmootipaboTia —
yayquwienue, TeepiocTs HB 200.

JloTyckaeMO& KOHTAKTHO® HaNpsKEHHE JUIA KOoco3yOnIx Kofec
H3 yXazapHEIX mMaTepuanoe [oy] = 410 MIla.
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TlpumeM Tako# Xe, kak W pauee, Ko3QHUUMEHT LWKPHHL BEHIA
e = 04
- Koadduument Kpp, yIuTHBarOLNKA HEPABROMEPHOCTE pacnpese-
neMHA HArpPy3KH NO HIHpHHe BeHna, npuMeM ne Tabm 3.1, He-
CMOTPA HA CHMMETPHUHOE PpAaCHOJOKENHE KONEC OTHOCHTENBHO
onop (cM. puc, 12.13), npumeM 3HaueHHE 3ITOrO KoathdunrEeHTa,
KaKk B CITy4a¢ HECHMMETDHYHOIC DACHOJIOKEHHA KOMEC, Tak Kax
co CTOPOHBI KIHHOPEMEHHON nepefayd neACTBYET CH/IA DABIECHUA
®a BeOYLHil Bajy, BHISHIBAIONIAA ero Ac®OopMauHio W yXyaHIlaroutasn
konTakT 3y6pea: Kyp = 1,23,
MowmocTs ta Bany 6apabana (OH xe BegOMBlit BAN pexyKTOpa)
Ps= P;=11,1 xBr (cMm. puc. 12.13 u nyuxt I pacyera). Haiinem
BPAWAICLIHI MOMEHT HZ 3TOM Bany

P, 1L1.10°
i (LD 6,5

MexoceBoe PacCTOAHKE W3 YCIOBUA KOHTAKTHON BLIHOCIHBOCTH
AKTHBHBIX nonepxﬂocmi‘l 3yGreB no dopmyne (3.7)

=K, (u+l)V[

T, = = 1700 H-M.

LKyp

3
1700-10°.1
L : 25 =277 MM,

=86+ Y s

‘me- K,, =43 — pna Kocosyﬁmx KOJEC; ¥ = 5 — NpHHATC paHee and

PacCMATPHBAEMOTO PERYXTOPA.

Bimxaiiniee 3HAYEHHWE MENKOCEBOro paccroamus nmo T[OCT
2185 ~66 a, = 280 MM {cM. c. 36).

HopManbuslff MOnyns

S my=(001+0,02)a, = (0,01 +0,02)280 = 2856 mMm;

ppunumaem no F'OCT 956360 m, = 3,5 MM,
u: fIpuMem npeABapHTENLHO yronm HakloHa 3ybeea. f = 10°

. '-Incno 3ybuer wectepun [cM. dopmyay (3.12)]

, 2a,cosp  2-280cos 10
17w ¥ Ym, (5+1)35

JTipuuaMaeM z, = 26. Torpa z; = z;u = 26-5 = 130.
VYTourseM 3HaUeHHE YIIa HakmoHa 3y6nes:

(26 + 130) 3,5
3280

= 26,2;

cosP = = 0,9750;

2a,
12°30".
OcHOoBHEE pasMEpH HMECTEPHH W KOTEca.
HuaMerpoi genHTEnbHEIC

yron B =


http://www.e-draft.su

m, 35

dy = cosp zZy = 0975 26 = 93,3 Mmm;
_m, 35 _
d; = cosp 2 0975 130 = 466,7 MM,
dy +d; _ 933+ 466,7

Ilpomepxa: a, = = 280 mm.

2 2
J#ameTpsl BeplikH 3ybben
dy=d; +2m, =933+ 2-3,5= 1003 mm;
dyz = d +2m, = 466,7 + 2-3,5 = 473,7 MMm.
IMupuua xoneca by = Ypa, =04-280=112 MmMm; wWHpKHA

mecTepHd by, = by + 5 MM = 117 MM,
Ko3p@HureHT WHPHHEL HIECTEPHH 1IC HAMETPY

b, 117

’ \VM"—’FI"= 93—,3-=l,25.
OxpyxHas CROPOCTE KOMEC
o= mldl = 32,5‘93,3 = ]’52 L-j/c_

2 2.10°

Crenedb TOUHOCTH NEpEdayiH: [I% KOCO3yOBIX KoJlec NpH CKo-
pocti go 10 m/c cnexyeT npHHATE 8-10 cTeneHs TOUHOCTH.
KosddunrerT Barpysku

Ky= KHHKHGKH;"

To TaBa. 3.3 npu s = 1,25, TBepaocty HB < 350 H unecum-
METPHHUOM DACTIONOXENNN KOJIEC (yueT WaTDKEHHS KJIBHOPEMEH-
noit mepenaun) koapduument Kpyp = 1,165,

Mo 7abn 34 mpw v=152 Mfc u B-ff cTefleHH TOYHOCTH
koabduument Ky & 1,065.

Tlo Tabn. 3.6 mia KOocO3yGBIX KONEC IPH CKOpPOCTH MEHee
5 m/c xoapduurent Ky, = 1,0,

Taxum obpasosm, Ky = 1,165-1,065-1,0 = 1,242

IIpoBepscM KOHTAKTHHE HanpskeHun 1o ¢opmyne (3.6):

_ 2 l{ T,KH(u+n3 .270] 1700.10%-1,242.6°

W2 180 112.52

uto Meuee [oy] = 410 MIla. Ycnorpne HPOMHOCTH BEINMOIHEHO.
Cunel, ZeACTBYIOIIHE B 3auen%cnuu
2T,  2.1700-10 - 7280 H;

= 387 MIla,

okpyxuas F, = 4 = 66,7

334

_ tg o tg 20°
F = = = .
pasuanpHad F, F, cos B 7280(:05 3550 2720 H;
ocepad F,= F,tgp = 72801tg12°50 = 1610 H.
. IlpoBepHM 3y0bst Ha BHIHOCIHBOCTh MO HATIPSKEHWAM W3rnba
‘ [em. dopmyny (3.25)]:
FKrYrY K '
| oy = LKINGKE ¢ o,

Koapduurerr narpysku K = KgKp, (eM. ¢ 42).
ITo Tabm 3.7 mpH Vg = 1,25, TBeprocta HB < 350 u necum-
| - METPWINOM pACTIONOKCHHH 3y64aTelX KOMEC OTHOCMTENBHO OIOP
' . xospduiment Kep = 1,32,
| « Jlo Tabm. 3.8 pnA KOCO3YORIX Xomec 8-H CTeNEHHM TOUHMOCTH
' g ckopoctd o 3 M/c xoapduunent Kg, = L1,
Taxum obpazom, Ky =132.1,1 = 1,45,
! -+ Ko3pbpumment, yunTeiBatoutiit dopmy 3yba, Yrp samucuT oT
! SKBHBAIEHTHOrO uucna 3ybnes z, [CM. moachenwa x dopmyne
(325]],
-)!”!.ESCTBPHH 2y = — 26
¥ "7 cosPp 0975
23 130

cos? p - 0,9753 % 140

3~ 28;

.y KOmeca Z,; =

Kosbdummentsl Yr = 3,84 8 Yp, = 3,60 (oM. c. 42),
OnpemenseMm xoahduumentel Yy v Kp, [cM. noschenns x
a;lmpmyne (3.25)]:

- B 128 _
. Yp=1- 140 =1- 140 091
B 4+ (e—D(r—5)._ 4+(L5-1)B -5
L - K = = =
I LS Fa 4Bcl 4’ 1’5 0,92,

j riiﬁﬁé?cpe,unue 3Ha%eHKA Ko3h(PULAEHTA TOPHOBOrO NEPEKPLITHA €, =
: éh'i,S, CTEeNnenh TOYHOCTH h = §.
- Nomyckaemoe HAaNpAKEHHE TIpH NpOBepke WA W3rHG onpesendioT
1 e dopmyne (3.24):

. ! Ug‘ilmb
‘ el =
¥ o o] =151
" % Ilo Ta6n 39 ang crana 45 y.uqueﬂnon ipenen BHHOCIH~
"BYETH NpM OTHYNEBOM IWKAE Kiruba ofj., = 1,8 HB.
v st wectepuu oimp = 1,8:230 = 415 MIla;
4 A9 KoJleca O %ymp = 1.8-200 = 360 MIla.

TR
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Koxpduument GesonacnoctH [S¢] = [S¢]' [Sr]” [em. moschenns
K dopmyne (3.24)]. :

Mo Tabm 39 [Sf] = 1,75 nna crama 45 yaywwreHRO#; k0dd-
bunment [S;]” =1 ana noxosox u wraminosok, CrexosaTenkuo,

[Se]= 1,75
JonyckaeMble HANPAKEHHA: .
41
aas wectepun [ogr ) = -IT?= 237 MIla;
360
CAN1R Koneca [Un]= m= 206 MIla.
[Mposepky Ha H3THO CHenyeT ONpPOBOHUTE s Toro 3y64aToro
Koneca, AN KOTOPOTC OTHOUIEHHe [or] Menbiue. Haiimem ot
F
OTHOLIEHHSA !
| na mc-cTc HH ﬂ—-t‘ﬁ MIMa;
A CTCPHR 384 = 7 M.
Ans Kosega o6 -l--575 MIla
¥ 360 7 M

lposepky Ha wu3rHO DpPoBOLMM U KOJEca [CM.VQ)OpMyny
(3.25)]:
FIKFYFYBKF&' -
bzm"
_ 7280-1,45-3,60-0,91-092
N 112.3,5

O =

= §2 MIla < 206 MIla.

‘VenosHe NPOYHOCTH BhIIOTHEHO.

IV. IlpeasapuTennHbiil pacHeT BaJIOB
peayKTOpa H BhLIGOD NOMUMIHNKOB

lNpenBapuTenbHEI pacyeT BamoB, Xak yXe ObLIQ yxasaHo,
ApoBOAAT HA KpydYeHMe, NPHHHM2s MNOHHXKEHHbIE [OMNyCKATMbIE
HANpHAMEHHA.

Beayurmit san (cM. puc. 12.13; an B).

Bpamawomuii MoMeHT T, = zu{ = -1-?-5qg= 340 H-m.

JIomycKkaeMoe HaNpPsKENHE HA KPyYeHHE NPHMeM [1,] = 20 MTla.
DT0 HEBBLICOKOE 3HAYEHME NPHHATO € YMETOM TOro, YTO BEAYLIHHA
Baqn HCOBITEIBAET W3rWO OT HATANEHH KJIMHOpPEMEHHOH nepegadyi.

OnpenenuM oHaMerp BbixoOHoro Konua pama [em. dopmyny
(8.16)]. KOHCTPYKTMBHO Begyllmi Ban OymeT HanoMHHATh Bas,

336

P

w306pakennslii Ha puc. 12.3, Ho paiMepsl ero- OymyT apyrumu;
TAM Ha BBIXOAHOW KOHEN B8aja HacakuBanace nonyMmydra, a B
HaweM CJIydae — LIKHB KJIHHOpeMEHHoHR. nepefaun:

3 3
3 .
A, =V16T, =V16-3§0-10 _ 442 wn.
n ] .3,14-20

Mpunumaem 6mnxkaiiiuee Gonbuiee 3HAYCHHE M3 CTAHAAPTHOLO
pada [cM. moscheHus x dopMyne (8.16)] dg, = 45 Mm.

JuameTp Bana noA NOALIMIHUKAMHE npuuuMaeM d, = 50 Mm.

Begomutii Baa (cM. puc. 12.13; san C).

Bpautarowmit MoMmest T, = 1700 H- M,

Honyckaemoe nampsxkenue ma kpydenne [tv,] =25 MTla [om.
noacHeHHs k ¢opmyne (8.16)].

OupeaendeM QuaMeTp BHIXOAHOTO KoHuUA Bana. KoHCTPYKTHBHC
BEAOMBIN Ball 6YeT HANOMHHATE Bad, uicopaxenusit Ha puc. 12.5.
TaMm Ha BBIXOAHOH KOHEN Baja HACAXKUBANACH 3BE3NOUKA HEMHOH
nepenauH, a B HallleM ciydae — nonaymydra:

' 3 3
167, 16-1700- 10°
dgy = l/“; N V 314.25 70,2 MM,

[MpuHuMaem Gamxaiimiee O0MpLICE 3HAYEHHE W3 CTRHAAPTHOLO
pana d,; = 75 mMM.

JuaMeTp Baa NOA NOQMMAHUXAMH NpHuEMaeM d; = 80 mm.

IMpumeM pamgyanbHble HIAPHEOMOMUHNHEKM CPEAHEH Copuu;
ra6apHThl TOJIIANHUKOB BLIGWpAEM Mo ZMaMeTpy Bajia B MeCTe
nocaaki moaunmuukos d;, = 50 MM u d; = 80 Mm. Tlo Tabn. I3

 HMeeM:
Yenobuoe ofoamatenne d ] B ! B
NOJUINANHKE Paavicps, wm
310 50 110 27
316 ) 80 170 39

Mul NpoBEIN ABa pacuyera peIyKTopOB B IIPHBOAAX IO OJWHA-

. koBBIM maHHBIM: B § 121 (cM. puc. 12.1) uennas pepenava Gwna

yeTaHOBNEHA MOCAE peaykTopa, a b § 12.3 (eM. puc. 12.12) mamuo-
peMeHHan nepelaya YCTAHOBICHA nepex PEeAYKTOPOM. Tloartomy
YI;I0BBIE CKODOCTH BaJioB DefiykTopa BO BTOPOM Clydae GrLIH
MeHbLUE, ¥eM B NEPBOM, 4 BPALIAOLIHE MOMEHTH — GoJble.
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CpaBHEM pE3yIBTATHl PACYETOB:

PacueTnmil napamerp, MM Cum. § 121 | Cm. § 123
Mexoceroe paccrosHue a, 200 280
JuaMeTpsl AeNATENBHEE

d . 66,66 93,3

dy 1 333,34 466,7
Moaya e HopManLHBLL m, 25 3.5
I npuna xosec:

b2 80 ) 112

b, ' 85 117
JIMaMeTpPL! BEIXONHBIX KOHIOB BaJIOB:

dy 32 45

dga . | 55 75
JuaMeTps! BasOB 1104 NOAMIMIHHKY:

dy) : 40 50

doz 50 80

Kax morassipaeT 3To CpaBHEHWE, BCE napaMeTpbi BTOporo pe-
AYKTopa oKasanuck Bonmplie, yeM fepBOro.

Haneuefinmii pacueT, BONpOCkl KOMIIOHOBKH, NpOBEpKa mpod-
HOCTH BAJIOB H IOATOBEYHOCTH MNOALIENHUKOB PEayXTOopa IIpORO-
IATCA aHAJIOPHIHO TOMY, KaK 3To 6bu1o nponenamo B § 12.1.

§ 12.4. NPOEKTUPOBAHME NPUBOAA
C OJHOCTVIIEHYATBIM KOHUMECKHUM NPAMO3YBBIM
PEAYKTOPOM M LIETTHOH NMEPENAYEHR

3AJAHUE HA NMPOEKTHPOBAHME

CnpoexTHpOBATh OZHOCTYNCHYATHI TOPUIOHTANBKBIR KOWKUEC-
Kl mpaAMO3yORI penyKTOP M HENHYK fepefady A4 IIPHBOJA
K JeHTOYHOMY Xousbeiiepy (puc. 12.14). Mcxonnrie AarHBIE Te Ke,
yTo M B mnpumMepe § 12.1: nofesHas canta m®a JieHTE KOHBeHepa
F, =855 xH; cxopoctt nentw v, = 1,3 M/c; nnamerp bapabana
D = 400 mMm. Pegyxtop HepeBepCHBHEIR, fpemnaldaved onsA JUIH-
TeJIpHOR 3KCILTYyaTauuy; paboTa OMHOCMEHHAY; BANB YCTAHOBJEHE]
HA TOMIIKEIHAKAX KaveHMSA,

PACYET ¥ KOHCTPYHPOBAHME
1. Buifop 3nexkTpoaBMTaTENs H KHHEMATHIECKHH pac-ler

Tlo Tabn. 1.1 npiameM:
KT nape konuveckux 3ybuatmix xomec 1, = 0,97;
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7
1
L
\ B 8
i 4 Prp= 12,8 n8m

o nga »376 adfmus
i i doz*3t6nm | Wy 1015 padfs
.,‘ [ oy
gl . B :
‘“V'”, ; W w, =45 padfe
T
\i'\ll., |

Pnc 12.14, [Mpusox JeHTOMNDIG HOHBEHEPA C KOMMMECKHM PeIYKTOPOM M NENHOHR
o nepeaavei :
% J = anekTpoassratens; 2 —mydTa; J - ognocrynenyatsill penyxtop; ¢ — uenuan
' ;ewmqa 5 — opanoaxoii Gapalan; 6 — neHva xouneiiepuan; A — Ban Gapabana;
B — pan anexrpoasuratens w |-it pan peayxtopa; € ~ 2-fi Ban pemyxtopa

“ L xoadibuumenT, yuuTHBAOWMI NOTEPH HADLI MOAUMITHUKOS K-
ﬁemm n: =099;
. KN otkpeiToii uenuofi nepemavs 1); = 0,92;

. K03 dHIHEHT, YUUTHBAIOMAH NOTEPH B ONOpax BaJa ONPHBOA-
Horo Gapabaua, n, = 0.99.

. O6wuit KIIO npusona
1N = nMi3nsng =097-0,992.092-099 = 0,869.

MoutHocThs Ha Bany Gapabauna Py = Fu, = 8,55-1.3 = 11,1 xBT.
Tpebyemas MOmMHOCTL 3IEKTPOABHTATENANA

Py 11,1
P = — = — =
- = 0869 12,8 xBr.
-'Vroosas cropocts GapabGaua
v, 2-13
wg = Ds— o4 = 6,5 pan/c.

YacroTta Bpawenua Gapabana
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30w, -6,
ng = 1t6 303’?45 62 06/Mmun.

Mo Tabn. Il npunoxenus no TpebyeMoll MomHoCTH P =
= 12,8 xBT BRiGHpaeM Takof K 3MCKTPOABMTaTeNE, KAK B B ODH-
Mepe § 12.1: Tpexdassblit KOpOTKO3aMKHYTHIN cepus 4A 3aKphl-
THI 06ayBaeMBli ¢ cHHXpoHHOH YacToToll spauenus 1000 06/Mun
4A 160 Mé ¥3 ¢ napamerpamu P, = 150 xBT u cxonbikKeHHEM
26% (IOCT 19523—81). Hommpanemas 43acToTa BpalleHKd

o = 1000 — 26 = 974 06 /MuH (0, = E:SB = 3’“;'0974 =101,5 pan/c).
Obulee nepenaTouHOE OTHOLIEHHE NPHBOAA '
_ O _ 10,5
i o - 65 15,65.

YacTHele epefaTOMHLIE YACha MOXKHO OPHUHATL 74 peaykTopa
noe I'OCT 12289-76 (cMm. c. 49) u, = 3,15, Torma mud Henwuoi

nepenaud u, = —% = 497

YacToTe! BpalISHHA M YIJIOBHME CKOPOCTH BajOB peaykropa
H OpHBOSHOTO Gapabana:

Ban B Hy= Hp= 974 obyym 0= W= 101,5 pag/c

Ban C n2=§i=ﬂi=306 o6 /MM mz=-n-]~‘—=M=32,2panjc
up 3,15 _ u, 3,13

Ban A4 ng= 62 ob/mun wg = 6,5 pag/c

Bpauaroune MOMEHTH:
Ha BalIy HICCTICPHH
P, P, 128-10°
Tl. = — ]
0y i EY 101,5
Ha Baly KoJeca

T, = Tyu, = 126-10°- 3,15 = 400- 10° H.mm.

=126 H-Mm = 126-10° H-mm;

II. Pacuer 3y6uaThIX xoiec peaykTopa
Metoauky pacyera, GopMynsl M 3HaueHuA -Xo3hduimenTor
cM. § 3.4.
TMpuMemM i LECTEPHH M KOJIECa OJMY W TY He MapKy CTanH

€ padTHYEOHN TepMoobpaboTkol (foaaras, YTo .uuame'rp 3aroTOBKA
WIeCTEPHE HE NpeBhicuT 120 MM).

340

&

1 400-10%-135-3,15

Tlo tabn 3.3 mpuHuMMaeM AT wiecTepHH crank 40X ymyuileH-
Hywo ¢ Teepaocteie HB 270; ans xomeca crans 40X ynyuwied-
HYl0 C TBepaocThlo HB 245,

JlonmyckaeMble KOHTAKTHHIE HampaxeHus [nmo dopmyne (3.9)]

OhimpKa _ 5601
(a3 =
(o] [Sy] 1,15
3aech NpHHATO no Tabn 3.2 WA Koneca Oy, = 2HB + 70 =
=2:245 + 70 = 560 MTIla.

Ipr nIATENBHOH JKCnnmyarauuH kod(§UIHEHT NONI DBEYHOCTH
Kp =1

Kosdduuuent GezonacHocrd npHmeM [Sy] = 1,15.

Koadpuurent Kgyg MIpE KOHCONBHOM PACHONOXKEHHE LIECTEp-
uu — Kyg = 1,35 (em. Tabn. 3.1).

KosdduumenT IIHPUHBI BEHUA 0 OTHOMIEHMIO K BHELIHEMY
KOHYCHOMY paccTosuuio e, = 0,285  (pexomenpamma TOCT
12289 —76).

Bretunuii neruTensubii guamerp xoneca [no dopmyne (3:29)]

LK jpu
d, =K
: ‘V[oﬂ*n —0,5%m)" Vor,”

485 MIla.

B 3TOit opMyne WA npamo3ybeix nepenay K, =99; nepenaroy-

HOE HMCI0 u = up = 3,15;
k

dez =99 =319 Mm.

4852 (1 — 0,5-0,285)%-0,285
Mpuwmvaem no FOCT 12289 -76 Gmuxaifiee cTaHAapTHOE
sHaveHne d,, = 315 MM (cMm. c. 49).
IpaMem uncoo 3ybOnes l.I.IECTe'pHH :ﬂ:l = 25.
Yncro 3yOpen xofleca :
23 = Zu =25 3,15 = 78,75.

[Mpumem z; =79, Torna

_an B
U= 7 =33 3,16
316 - 3,15

OTRAOHEHHE OT 3aN2HHOIO -100. = 0,32.%, yTo.MENHDL-

3,15

me ycramosnenubix "OCT 12289-76 39%.

Buemmnii oKpyxHOHE MOAyTH

d;: -—3—;93=398 MM = 4 MM

me =

M
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(oxpyrnaTe m, DO CTaNA2pTHONG MHAYEHHS IIf KOHWYECKKX KO-
Tec we o6a3aTenLHO).
YTounsneM 3HauenHe

dey =Mz, =4-79 =316 MM,

OTknowenne  OT  CTAaHHAPTHOrO  3HAYEHWA  COCTABJIACT
316 — 315

315
nyckaemeix 2%,
¥Yrap penuTensHBIX KOHYCOB

ctg d, =u=316; &, = 17°34,;
85, =090" -5, =90° — 17°34' = 72°26".
BuelllHee KOHycHoe paccTosfnHe R, W miuHa 3yba b:
R, =05m,}/7 + 73 = 0,5-4)/25% + 19* = 166 mm;
b =z R, = 0,285-166 = 47,3 mMm.

Tpanumaem b = 48 mMm.
Bueitnuii gestHTENBHLIE miame’rp IECTEPHE

d,, = m,z; =4.25=100 MM.

100 = 0,329, dro AONYCTHMO, TAX KaK MEHee [0-

CpenHuil pgesMTenbHbI ABaMeTP WIECTEPHM
dy =2(R,—05b)sind, =
=2(166 — 0,5- 48) sin 17°34" = 85,77 mm.
Buemrame [HGHaMeTpnl ILEECTEPHH W Koseca (NMO  BepLUHHAM
3ybbeB)
o = do; +2m,cos 8y = 100 +2-4-cos17°34' = 107,62 mm;
doz =doy +2m.c088; =316 +2-4:c0872°26' = 318,41 mMm,

Cpenunit Okpyxuoit MOXyNb
d, 8577
z_j. = '“53‘“-— 3, 43 MM,
KoaqduoueuT UIMPUHE LWIECTEPHH N0 CPEXHEMY AMAMETPY

b 48
\IIM = 'El—-—- 85,7-—- 0,56.
Cpenuas OKpyXKHaf CKOPOCTL Konec

_ mldl _ 101,5'85,77 _
p=——= 3 = 4,35 M/c
JAna XonudeckmX fepenay OOLMHO Ha3HadaroT 7-10 CTCNEHb

TOYHOCTH.
342

~7 Jna-npoBEpKK KOHTAKTHRIX HalpsKeHuil onpegensem koaddH-

HHACHT HAarpy3kxu:
KH = KHﬂKH!KHI"

To Ttabx 3.5 nopu Y, =0,56, KOHCOMBHOM PacnoONCKEHHH

kollec H TeepaocT HB < 350 koadduument, yuurnBarowmif pac-

NpeAe/IeHHe HATPY3KH mo jUIEHE 3y6a, Kyy = 1,23,

Ko3{dpuuHenT, yInTeIBaromuit pacnpeneieune Harpysku Mexcny
npaMbIME 3y0pamu, Ky, = 10 (oM. Tabn, 3.4), :

KoobdHnuenT, yuuThiBaoumii IMHAMHYECKYI0 HATPY3KY B 3a-
HelNIeHnl, AN NpsaMo3yeeix konec npH v < 5 M/c Ky, = 1,05 (cm.
Tabm. 3.6).

Taxum obpazom, Ky =1,23-1,0.1,05 = 1,30.

TlpoBepseM KOHTRKTHOE HanpsokeHue no Qopmyne (3.27):

335 ]/TZKH]/(u +1*

1= R, 05 bi?
B 335 400-10°-1,30)/(3,16% + 0 _
T 166 — 0,5-48 48.3,16%

= 470 < [UH] = 485 MIla.
CWIEL B 33LCIICHHH

AT, 2-126-10°
oxpyxnaa F, = = = 2940 H;
Py ‘T 85.77

L’ . pafHATBHAA A WIECTEDHH, pABHAA OCEBOH 1A Kojleca,

F, =Fg =F,tgacosd, = 2940-1g 20° .cos 17°34' &~ 1020 H;
oceBas A WIECTEPHH, PABHAf pamHAleHol 1A xofeca,
F, =F,; =F,tgosind, = 2040.tg20°-sin 17°34' = 322 H.
Tlpomepka 3y6bLEB Ha BHIHOCNHBOCTE IO Haﬂpﬂxeﬂnm wruba
[em. dopmyny (3.31)]:
or =i L < (o)

Kospdmument Harpysku Kp = KppKp,.
Mo 1a6n. 3.7 1ipu Yy = 0,56, XOHCOMBEHOM PACNONTOMEHAN KOTIEC,

‘Bajlax HA pONHKOBEIX HO/IHOHEKAX 1 TeepgocTe HB < 350

spavenun Kpy = 1,38
Ilo Tabn. 3.8 npm tBeproctH HB < 350, ckopocti v = 4,35 M/c
H 7-8 creneHd TOMHOCTH Kp. = 1,45 (3uavenne BIsTO AN4 8-i CTe-

- MEHH TOYHOCTH B COOTDETCTBHE ¢ YKAa3zaHWEM Ha c. 53).

Hrax, Ky = 1,38- 1,45 = 2,00.
343
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Y; — xoabdumment bopMmei 3y6a BHGHPAEM B 3aBHCHMOCTH OT
3KBMBATEHTHRIX yHcen 3yOnes:.

F41 _ 25
cosd,  17°34
2z, 79

= w2 262,

cosd, T2 62

Tpu 3ToM Yr = 3,88 ¥ Yrp = 3,60 (oM, ¢ 42).

JonyckaeMoe HanpAKEHHE NPH NpOBEpKe 3yOLEB HA BERIHOCITH-
BOCTL 10 HanpspkeHAAM #3THOa

OIS WEeCTEPUH I, = =26;

% KoJleca Z,; =

6%iimb
Lo = T5,]
Mo Ttabnm. 39 gns craam 40X ynydmiennolfi npu TBEpAOCTH
HB < 350 U?—'limb =18 HB.
Jna wecrepiu o $pn, = 1,8-270 =~ 490 MIla;
AN Koneca O jmp = 1,8+245 = 440 MITa.
Koapduunent 3anaca npouroctd [Sg] = [Se] [SF]". Mo Tabn.
39 [SF) = 1,75; mns nokosox ¥ wramnoBok [Sp]’ =1. Takum
obpasom, [Sg] = 1,75-1 = 1,75.
JlonyckaeMbie WAND:HKEHHS Npy pacueTe 3y6beB Wa BHIHOCTH-
BOCTB:

Ans urectepHu [of ] = % = 280 MTla;

s xoleca [0p] = 14,% = 250 MIla.

Jins Wecrepdd OTHOLLUCHHE —[EYE]—= 3%83% =724 MIla,
AIA KoJieca ';91;—] = 3%65% =699 Ml’la.

Naneuelitunii pacuer sexeM s 3yOnes koneca, Tak kak roay-
YeHHOE OTHOLUEHME I8 Hero MeHblle. -

Tpoeepsem 3y6 xoneca: o
2940-2,00- 3,60
= —— 2 51 MIla < [op] = 250 MIla.
OF = T085.48-343 [or]

I1I. TIpexsapurensitlii pacueT BAIOB PEAYKTOPA

PacyeT BHIMONHSEM Ha KpYYCHHE Mo YIOHHXEHHLIM JOMyCKa-
eMbIM HalNpALKeHHAM. ’

KpyTaimme MOMeHTHl B YIONEPEUHBLIX CE4YeHHSX BaJIOB!
semywero Ty = T) = 126-10° H-mm;
senomoro T, = T,u = 126-10°.3,16 = 400-10° H-Mm.
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-“Pue. 12.15. IMpeanapureasnas

KOMIGHORKA KORWYecKoro
peaykTopa

A
Ny
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s

LY

L;

iom,

J

Ty

v, 12,16, Pacsernss cxema menyiiero

Bana

5-& 7 A-A_ 55

k2

Puc. 12.17. PacueThan cxema seno-

- MDTO Bana

M5
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e ———

Beaywufi san (puc. 12,15 u 12_.16).

JIHAMETP BBIXOZHOTO KOHIA NPH [OMYCKAEMOM HANpPSDKCHHH
[t] =25 MITa ,

3 3
T 126 - 10°
= = 29.4 MM,
Aoy Vo,z [7s] V 0,2-25 ’
Urobel BeAyLIHil BaNl peaykTopa MOXKHO OBITO COCRHHMTE €
nmoMompelo MYBITI ¢ BanoMm snexTpomsuratens d, = 42 MM, npu-
uAMaeM d; = 32 MM.

JuaMeTp Hod moAWIHNHWKAMUA nphmMeM, d,, = 40 MM, JHaAMETp
non wectepueit d; = 30 Mm.

BexoMmed mag (puc. 12.17).

JuaMeTp BLIXOXHOIC KOHHA Bana d,; ONpPENeNfAeM NpH MeHb-
weM [t,] =20 MIlla, yeM y4uTHIBAEM BIKAHHEC gsmﬁa OT HATH-
MEHHA Lenu: \

: T, 400- 10°
, = L 46,5 Mm.
dya Vo,z = 02-20

TlpameMm d,; = 48 Mm; RHaMeETp Nod MNOAWHNHHKAMH dpp =
= 55 MM, Tox 3yOuaTHIM KONecoM dy; = 60 MM,

1V, KoncTpykTHnubie paiMepbl
IIECTepHR ¥ KOJeca

Mecrepua (cm. puc. 104 u puc. 12.16).

CpapauTtensno neGonsiuiie pasMepsl WIECTEPHHA Y10 OTHOLICHHIO
K BHaMerpy Bajia O03BONAKT WE BRACHNTH CTYNHLY.

JlnuHa YOCAMOYHOTO Y4acTka (HA30BEM e€ro no auatorud ly)
I, = b=48 mM; npumeM [ = 50 MM,

Koneco.

Kouyueckoe 3y6uatoe Konmeco xoBanoe (oM. puc. 104,a w
tabn. 10.1).

Ero pasMepsl: d, = 318,41 mM; by = 48 MM,

JIAAMETP CTYIHUb dep = 1,6d,5 = 1,660 =~ 95 MM; [unHa CFyMH-
mer oy =(12+1,9de = (1,2+1,5) 60 =72+90 mMM; npuHHMacM
I, =80 Mmm.

Tomumna oboma §, = 3+ m=(3+4)4 = 12+ 16 MM; NpHHE-
maeM 5, = 15 MMm.

Tonmmea mucka C = (0,1 + 0,17 R, =(0,1 =+ 0,17 166 = 16,6 + 28
MM; npranmaem C = 20 Mwm.

36
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V. KolcTpykTHBHbIE pa3Mephl KOPHOyCa peayKropa
(em. pue. 10.18 m Tabn, 10.2 u 10.3)

ToaliuHa CTEHOK XOPNyca W KPHILIKH

8=0,05R, + 1 =0,05-166 4- 1 = 9,3 MMm; npunnMaem & = 10 vm.
8, =0,04R, + 1 =0,04: 166 + 1 = 7,6 MM; npuarMacM &, = § Mm.
Tonuuna ¢nannes (moAcos) xopmyca ¥ KpHILIKA:

BEPXHETO NOACA KOpPnycd W Nosca KpBILUKM:

b=158=15-10=15 mmM;
by = 1,58; = 1,5:8 = 12 My

HHIKHETO NoAca Kopnyca

p=2358=1235-10 = 23,5 MM, npunuMaeM p = 24 MM.
JAuaMerpbl GoNTOR: ‘
dbysnamentrbix 4y = 0,055R, + 12 =0,055-166 + 12 =21 wmm;

OpuHHMaem QyHaaMeHTHule GonTnl ¢ peswsboii M20;

GoTOB, KpENmAUHX KPBILWKY X KOPNyCYy Y NOMUWNHAKA, d; =
=(0,7+0,75)d; = (0,7+0,75)20 = 1415 MM; npuHuMaem GoaTn
¢ pespboit M16; :

60MTOB, COC ABAAOLIMX KPEILIKY CXopnycoM, ds = (0,5 + 0,6)d; =

=(0,5+0,6)20 = 10+ 12 MM; npuHEMaeM GonTsl ¢ pessboit M12.

VI. Pacyer napamerpoB uemmoii nepenadun

. Tonrwiit pacyeT nemwoii nepexaun nposefed s § 12,1, 3necs

P
Jiff Xe oflpeicn¥M JIHUIE Te napaMeTphbl, KOTOpBIE HYXHBI AN JAJk-

gefimero pacuera npusona.
MeToauky pacueTa, GOpPMYIBRI H 3HaYeHER X03DPHIHEHTOB
M, . VII; spiGupaeM IIpUBOIHY IO PONHKOBYIO OOHOPSIHYFO DEllb.
Bpaaromniit MOMEHT Ha BeXyweH 3Be3nouke

T: =T, =400-10* H-mm.
_ Hepenatoynoe yucmo uennolt nepemaum u, = 497,
Yucno 3y6pes Benywiedt 38e3ROUKH 23 =31 —2u, =31-2-497 =

Yncno 3ybnep BeAOMOI 3BE3AOUKH 24 = z3u, = 214,97 = 104,37,
IMpaauMaem z, = 104..

Torpa
104
i, = 7 = 4,95
: 497 - 4
OTxnonenne 4971455 100 = 0,4%, 4ro momycruMo,

497

37
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PacuerHbiii koahuimenT narpysku [eM. dopmyny (7.38)] npu-
MEM TakuM ke, kak B nprmepe § 12.1, K, =125 (cm. ¢ 299).
IMar opropsAHOH LienH
3

l/ K,
1=>28 )
z3 [p]

Mpu n, =306 ob/mun mo Taba. 7.18 mpuHHMaeM cpeasee
3HadeHWe JONYCKAEMOro MABJTEMHS B MIapHupax uemx [p] =
=20 MIla. Torna

3 ——— e —r—
400- 10%. 125
2120
Tlpunumaem po Ttabn, 7.153 pens ¢ MIATOM [ = LTS MM,

Q = 88,50 xH; g = 3.8 xr/m; Ay, =262 mMm?2 ('OCT 13568 —75).
CxopocTh mensu

Zythy 21-31,75-306

t=28 = 30 MM,

= = 3, 1 M/c.
V= 50.10° 60-10° 341 mfe
Oxpyxnas cuila

Fus-r=—07= "33 =3¥0K

IposepacM naBjeHHE 8 mapuupe: no dopmyne (1.39) p=
= F‘;K’ = 38026;’25 = 18,1 MTla; yrounsem no Ttabm 7.18 mo-
nycxa;:me masnenne  [p] = 19[1 +0,01(21 - 7)) =20 MIla;
yenoBue p < [p] Brzepxano.. L -

MexoceBoe paccTOfHUS

a, = 50t = 50.31,75 = 1588 mm = 1,588 M.

Cunpl, nelicTByIOLIME HA HENEB:

oxpyxuas F, = 3800 H;

or nentpobexunix cur F, = qu* =3;8.341% = 44 H;

or npoBucamus nermw [em. ¢ 154) npu k,=15; g=
= 3.8 Kr/Mm;

F;=981ksga, =981-15-38-1588.~ 89 H.
Pacqefnan HATrpYy3ka Ha BaJIb

F, = F, +2F; = 3800 +2-8% = 3978 H.

JHaMeTpsl BeIyLICH 3BE3NXOYKH!
JeTHTCIBHOR OKDYXKHOCTH

348

R

dopmyne (7.40):

! L7
d = = 3 = .
a r 80° i 180° 211 MM,
0 Ta

HaPYXHOH OXPYKHOCTH

D, = r(ctg 1820 + 0,7) —-03d, =
3 .

180°
2t

= 31,75 (ctg + 0,7) - 0,3.19,05 = 226,3 MM,

The d; = 19,05 — nmamerp pomuka (cM. Tabn. 7.15).
Mporepaem Ko3pPHUHCHT 3amaca nemM ma pacTAKEHHE @O

- g _ 88,5-10°
" Fuky+F,+F, 3800-1+ 44 + 89

ato Gonelie, yem Tpebyemelit kodddunment samaca [s] = 9,4 (oM.
Tabn. 7.19); crenosateNbHO, YCNOBHE § 2 [s] HbimonHeHo,
Pasmepbi Bemyillell 3Be309KH!
Ctynuna 3Be3fi09kH dy = 1,6-48 = 78 MM; I3 = (12+ 1,5)48=
=58-+72 MM; npuHEMaeM [, = T0 MM,
- Tommuma awucka 3asesmouku 093B,, =093.19,05=18 MM,
rae By, = 19,05 MM — paccTosiHHE MEX Ay ITACTHHAMH BHYTPEHHEr O
apeHa (cm. Tabm. 7.15)

5

= 225;

VII. INepnuiii 3Tran kOMNOHOBKH peayKTOpa
(eM. pne. 12.15) _

Hesnr u nopsaox KOMIIOHOBKH H37OXeHbl B § 12.1.

BribHpaeM criocof cMajBBRHHA: 3auelleHHe 3YOUaTOR naphl —
OKYHaHWeM 3ybwaTore Komeca B MAacio, [NIf  YOJUUMIOHAKOB
IMACTAYHALIA CMa3oduHslil MaTepHan. Pasnenbnoe cmazeiBaHme npu-
HATO IIOTOMY, YTO ORMH M3 NOJUIANIKHKOB BERYIIErc Baja yhatieH,
H 3TO 3aTpyAHRET nONajaHne Maciasuelx 6pmisr, Kpome Toro,
pasgenbHas CMA3KA MpENOXpanfeT NOMUUIHMKH OT NONALAHA
BRIECTE ¢ MACNOM Y4acTHL MeTalLia.

-KaMepsl NOANIAITHHMKOB OTHE/IAEM OT BHYTPEHHEH YOJJOCTH
KOpmyca Ma3lcyAepKMBAIOLIHME KOJIBIAMIY,

VYcranagnueaeM BO3MOXHOCTh PAIMEIIEHHS OMHOMH MPOSKIRH ~
paipes mo ocAM BaiOB — HA AHcre dopmarta Al (594 x 841 wmm),
Tlpennowrurenes Macmta6 1: 1. TiposoauM NOCEpEIHHEE NHCTA TO-
PHEOHTANILHYIO OCEBYIO JIHHHIO — oCh Beayimero sata. Hameuaem
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NONOXKEHNE BEpTHXATILHOMN NMAMK — ocH BeoMoro Bata. Mz Toukn
nepeceyeHns NPOBOMMM Tox yriom §; = 17°34" ocerrle suHUM Jc-
JMTENBHBIX XKOHYCOB M OTKIanblBaeM HAa HUX OTpe3skH R, =
= 166 MM,

KOHCTPYKTHBHO oopMJIsiemM No Hal(eHHbIM BpIlliE paiMepam
LIECTEpHIO W KONEco. BriepukBacM WX B 3alISILIEHHH. Crynuny
XOJIeCa BBIIONMAEM HECHMMETPHIHON OTHOCHTENBHO AMCKa, YT00bI
YMEHBUIWTE pACCTONHWE MKy ONopami BEROMOro Bana.

TMomuupnHEKK BaJOB PACIONOMKHM B CTAKZHAX.

HaMeyaem nns BajoB POJHKOMNOMUIBIHAKA KOHHYECKHE OIHO-
pAambic JMerko# cepwm (oM. Tabn. II7):

Ycnosnoe d I D | T C ‘ Co
ofosHAYE HKHE e
noIWHAHEKA MM kH
7208 40 80 - 20 46,5 32,5 0,38
7211 55 100 23 65 46 041

HanocuMm raSaPHThl NOMUMIHEKOB BEAYUIEro Baja, HAMCTHB
NPERBAPWTEILHO BHYTPEHHIOIO CTEHKY KOPMYCZ Ha pacCTORHWH
x =10 MM oT TopHua LICCTEpHE ¥ OTHOXKHB 3330p MEXAy
CTEHKOi KOpiyca ¥ TOPUOM NOMUMIHEKA ¥, = 15 MM (s pas-
MemeHHS MAa3cy IepKUBAIOLIETO KOMbua).

Tlps YycTaHOBKe DPAZMANLHO-YNOPHBIX MHOMUIMTHHKOB Heobxo-
QHMO YYHTEIBATh, WTO PAIHANLHEIE PEAKIHH CYHTAKOT NpPHWIOKEH-
HBIMH X BAJIy B TOUYKaX NEPECEYEHWS HOPMANEH, NPOBEACHHBIX
K CepejMHAM KOHTAKTHBIX ITOLAAOK (CM. Tabum. 9.21). Ansa oauHo-
PAAHBIX KOHHYSCKHX PONHKONOIUIHNHUKOB IO dbopMmyne (9.11)

oy = IL_,_ @, + Dy ey =£+ (40 + 80) 0,38 ~
2 6 2 6

PasMep OT CPEAMero AxaMerpa MIECTEPHA IO DPEAKIMA IOI-
wrAnHEKa f; = 55 + 18 =73 mMm.

TIparamaeM pasMep MEXKIY PEAKOMAMM MOJIIHIEMKOB BEAy-
mero sana ¢ & (L,4+2,3)f; =(1,4+23)73 =102+ 168 mm. Tlpu-
MeM ¢; = 120 MM, :

PazmeillagM ODIUIHMAHHKH BENOMOTO Bana, HaMCTHMB NpCABA-
PHTENEMO BHYTPEHHIOIO CTEHKY KOPIYCa Ha DACCTOAHHH X = 10 MM
OT TOpma CTYMHIBI KoJeca ¥ OTIONKHB 3330p MENKILY CTeHK oM
KOphyca W TOPNOM OMUHIAHMKA Yz =20 MM (A8 Da3MEILCHUA
MalcyIepPRHBAIOLIETO KOObHA).

18 MM,

23 55 + 1000 0,41
Jns rnojrMnHAKOB 7211 pasmep a=— + -(—+6—)—— =

22 MM
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OnpepenseM 3aMepoM paiMep A — OT THHHH PpeaklH noj-
LIHIHHKA A0 OCH Beayulero safa. Kopryc peAyKTOpa BBITOTHUM
CHAMMETPHYHEIM OTHOCHTENIRHO OCH BEAYUIETC BAaNd W NpMMeM
pasmep A’ = A = 115 mm. Hawecem raGapuThl MOJMMNHHEKOB Be-
[OMOro Bana.

3amepoM onpepengeM paccrosnud f; =71 MM H ¢; = 159 MM
(cnexyeT obpaTHT, BHHMAHHE HA To, uTo A"+ A =c; + f2).

QOuepunBaeM KOHTYP BHYTPEHHEH CTEHKH KOpIOyca, OTNOKHB
3430p MeXAYy cTeHKkod ©u  3y6RAMHK  koneca, paunm’ii 1,5x,
T.e 15 Mm.

HaMmeuaem nomoxenne 3Be3J0YKH (HA PACCTOAHHU )¥; OT TOpHA
JIOMIIMIANAKA) H 3aMepAeM DPaccTofHWE OT JHHKH peakilHpl Omx-
s#ero x Hell mopumnuuxa I3 = 100 MM

VIII. INpoBepka A0IroBeMHOCTH NOXINNITHHKOB

Beayuuii . Ban (oM. puc. 12.16).
Cuapl, neficrByromue 5 sanennedmns. F, =2940 H; F,y = F,;; =
=1020 Hu F,, =F,;, =322 H.
. Mepsuifi 311 KOMIIOHOBKE Jan fi =73 MM ¥ ¢; = 120 Mm.
' Peakumu onop (ne€ByIo- ONOpPY, BOCOPHHHMAIOLIYIO BHENTHIONW-

B mnockocTH Xz

' oceBylo cuny F, oboszHaumM HuaexcoM «2»)

Ryzey = Fify;
R.,=F {—1—= 2940%= 1790 H;
Ryicy = Fi(ey +11);
R, = E,%— = 2940%: 4730 H.

. Hpoeepka: Re; — Ryy + F, = 1790 — 4730 + 2940 = 0.
B ninockocT yz '

er _'RPZCl+Frf1_Fa£21‘"=0;
102073 - 22227

—Ryey + F(ci +fi) - Fnil‘

7 =0

" r.. _ 1020193 - 13800
¥ 120

= 1525 H.
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Iposepka: R,, — R, + F, = 505 — 1525 + 1020 = 0.
CyMMapHEIE PEaKiHH

P, = [/R% + R%; = /171907 + 505% = 1860 H;
P, =)/R%, + R%, = }/4730% + 1525* = 4970 H.

QOccBble COCTABNAIOMHE PASHATLHBIX PEaKMii KOHHYECKHX OA-
wunHakos no gopmyne (3.9)

S, =083eP,;, = 0,83-0,38.1860 = 592 H;
S, =083eP,, =0,83-.0,38-4970 = 1590 H;

ageck AIA noMuHnHekos 7208 mapaMerp OCeROr0 HATPYXKEHHA
e = 0,38. R

Oceprle HAMPY3KH NOMLHIHHKOB (cM. Tadm. 9.21). B HawmeMm
cayqae §; > $,, F,>0; toraa P,y =58, = 1590 H; P, =5, + F.=
= 1590 + 322 = 1912 H.

PaccMOTpHM JIEBBIH NOJILHIIHAK.

Ornowenue Po _ 1912

P, 1860
THIBATE OCEBYIO HATPYy3KY.
 JKBHBANICHTHAA Harpy3ka no- gopmyne (9.3)
Py= (XVPJ'Z + YPAZ} KSKY;

A sapaHHbix yonoeuii V= K; =K, =1; o114 KoHHYeCKHX NOA-

PaZ
INHIIHHKOR IPH

>e xo3bpdpuument X =04 n xodpduuHCHT

r2
Y= 1,565 {cm. Tabn. 9.18 n 17 apunoxenns)
DKBHBANEHTHAA Harpyska Py = (041860 + 1,565.1912) =
=3760 H = 3,76 xH. )
PacuerHas JOnroBedHocTh, MIH, o6 [dopmyna (9.3}

10 3 3
c\7? cVl/ ¢ 465V 1/ 46,5
L_(Pﬂ) —(sz) VP—:';"—(3'76) -é,'?_6~4400 MHH.OG.

PacueTHa® LOJNCOBEYHOCTH, 4

L-10°  4400-10°
6n ~ 60.974

roe n =974 ob/MHM — wacTOTA BpAlllEeHHA BEAYLUErO Baja.
PaccMOTpuM NpaBBIA NOAHITHAK.

as2

Ly = = 75000 4,

= - =103 >¢ noSTOMY creayer yuau-

Pa _ 1590

P, W70
9KBMBATEHTHOH HATPY3IKH OCEBBIE CHMAL! HE Y4YHTHIBAIOT.
SxeHBaAeHTHAA Harpy3kxa

OTtHolueHKe =0,32 < e, MOITOMY NPH NOACHELTE

P, = VP, KK, =4970-1-1-1=4970 H.

PacuerHas N0JCOBEHHOCTh, MIH, 00.,
1o 3 ‘
Cc)? 46,5\ 1 /46,5
L= (F:) = (—437) l/-——4'97 = 1740 manH, 06.
PacuzTHAad ZONTOBEYHOCTD, Y,

_ L-10°  1740-10°
T 60n  60.-974

Ly = 29000 v,

, Haiinennas [ONTOBEYHOCTL NPHENJIEMA,
Begomutii san (cMm. puc. 12.17)

" M3 npeamaymmx pacueTos Fy = 2940 H; F,=322 Hwu F,=
B =102 H.

.., Harpysxa wa Bal OT UENHOH nepepavn . F,=3978 H (om.
i 4«& 348). CocraBnsiollme . 370l HarpyakH Fo. = Fy, =F, siny =
{2 3978 - sin 45° ~ 2800 H
¥ . Tlepselif 3Tam KOMNOHOBEH nad f =71 MM, ¢; =139 MM

0B, = 100 mm.

Peaxmuu onop (NpaBylo ONOpPY, BOCHPHHMMANMIYIC BHEIIHIOIO
Byio cumy F,), 0603mauiM 4eTHHIM HEASKCOM madpoit 4 H TpH
ETEJICHIH OCEBOIO HATPYXCHHS 3TOY NOMUIMNHEK OysmeM CuH-
s «BTOPHIM» (cM. Tabil. 9.21),
- ",_*,L@ﬂbneﬁmnﬁ pacuel aHANOTMYEH pacyeTy BelyINero BaJa.
By fgeaxmn B IULOCKOCTH XZ.
i -8 7 R,y =2100 H n R,y = 1960 H.

FINTICTEN
¥ .« Peaxie B IUIOCKOCTH yz (1A uX OonpeleAcHHs CIeAyeT 3HATh
.V -onge epemunit mmamerp komeca dy = mz; = 34379 =271 mMm):

..l\‘v' L, %R
R, =1700 H u Ry =4822 H.
, “’anmaanem'mﬂe HATPY3KH:
P, =3250 H=325 kH 1 P, = 6250 H =625 xH.
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Tak EKak B KA4YCCTBE OINOP BEZOMOro Bana NPUMEHEHH ORH-
HAKOBHIE [OMUHNIHHKH Ierkoit cepHH 7211, TO MONTOBEYHOCTH
onpenenMM 1A Gonee HArpyXEHHOTO NPABOro IMOJUHITHHKA,

P, 1990

P, 5200

OTHOIIEHHS = 0,354 < e, MOSTOMY OCERLIE CHJIBI

HE YYHTHIBACM.
JKBHBAICHTHAA HATPy3Ka
P =VPuKsKr=15200-1-12-1=6250 H =46,25 xH.

PacuerHan moOJICOBETROCTH, MIH. 06,
10

3
c\? 65 \° l/ 65
L= (E) = ("6:2?) E’N 2400 mnu. 0b.
PacuerHad OONrOBEYHOCTH, 4

L = L-10°  2400-10%
T 60n  60-306

=~ 130-10% u;

3feths A = 306 o0/MHH — YacTOTa BpallIEHHA BEJXOMOrQ Bala.
Monyuennana ponrosesHocTs Gonmee Tpebyemoit. IlomMMNHAKH
7211 npHEMIEeMBI.

IX. Bropoit Jran womnonosku peaykropa (pac. 12.18)

B paspETHE TepBOll KOMITOHOBKH 37IECh BBIYCPYHBAIOT BAJIBI
¢ HACAKEHHEIMH Ha HHX JETANSMH; Pa3Mepbl Ma3ey/IepxHBalomAx
KOJNEl, YCTAHOBOYHRIX Taek H Iuajth, kpblilex M YIUIOTHCHWH
ONpeASHAIOT 110 rabmumam . IX; pasMepsl [WINOHOK — N0 TaGnu-
pam . VIIL )

JHuaMerpsl y4acTKOB BajioB NOA 3yGuaThie koseca, MOMIHITHHKH
M TUp. HA3HAYAIOT B COOTBETCTBHH € PEAyNLTaTaMH npepaapH-
TEMLHOTO PACYETA M C YYETOM TEXHONOTHYECKHX Tpebomaumil ma
oBpaGoTky u cOOpKY.

B3asuMHOE PACIONOXEHHE IO QUANHAKOB (hUxCHpYeM paclOpHOH
BTYIKOH H YCTAaHOBOWHOH raiixoift M39 X 1,5 ¢ npeaoxpaHHTENIL-
Ho# 1uaitboii. TonuuHy creskn BTYAkH HasHawaror (0,1+0,15)dy;
npAHMaem ce pabHo#l 0,15-40 =6 Mm.

ConpsxeHHe MaseyEPKHBAIOWETD KOJLLA CO CMEKHBIMH Jie-
TaIAMH BbiHeceno Ha pHc, 1218 (mecra I w IV). Maseynepxn-
BAIOMIHE KOJLIA YCTAHABJIHBAIOT Tak, YTOOB OHH BLIXOIMIH 34
Topen CTaKaHA WIM CTEHKH BHYTPh KOpilyca Ha 1—2 M.

[ToUIHMHMER Pa3MELAEM B CTaKaHe, TONMUHHA CTEHKH’ KOTO-
poro & = (0,08+0,12)D, rae D — HAPYXHEIA AMAMETp MOMIIHI-
HHKa; npuMeM O = 0,12-80 & 10 Mm.
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Puc. 12.18. Bropeil 37an XoMROHOBKH

. Jnra ¢uxcanMH HADYXHBIX KOJen IOJIIHIHEKOB OT OCEBHIX
fepeMeltiedii Yy cTakaHa caenaH ynop sendumHOH K =6 MM
fém. mecro I). '
AR Y pTOpOrc NORIIMIHHKA HAPYXKHOE KONLUO (GHECHPYEM TOp-
4 - BOBHIM BHICTYIIOM KPHIIKH MOJMIMITHAKA Yepe3 paclopHoe KOMBIO.
A 4 -Jdna oblieryerHa NOCAAKH HA Ba IOIUMIIHHKA, NPUIETaiolle-
" f8'K IuecTepHe, guaMeTp Bana yMeHbluaeM Ha 0,5—1 MM Ha
iy, MAmie, HECKOJILKO MEHLIeH [AIHHBI pacnopuoft BTYNER,
% QuepaBaeM BCIO FHYTPCHHIOK CTeHKY KOPIyCa, COXpaHis
. BeNHYMALL 3230POB, MPHHATHIX B UEPBOM ITANE KOMIOHOBKH:
- paplld MM, y; =20 MM H Bp.
n+vHcnons3ys paccTosHHA f,; H ¢, BEIYEPHHBAEM IOMUHIHUKH
o {H#AnoMHUM, YT0 PALMATLHEIC DEAKHHM PAagMATHHO-YNOPHEIX NOm-
g . HIIIHEKOB CYHTAIOT OPHIOXEHHLIMH K BaNy B TOYKAX, KOTOPRIE
"Gmyl"m OT KJIeHMEHEBIX TOPUOY NONIIHITHAKOR HAa PACCTONRHHE. G,
:I\ B4 Tabn. 9.21)

w o Jlng puxcammiu 3yGuaToe kKONeco YNHpPAeTca ¢ OJHOE CTOpOHEI
‘B yrommenne Bajna & 68 Mm (cM. puc. 12.18, mecro [1), a ¢ apy-
FGH — B MaleyiepxHBAIOICE KOTbIO; YJacTOK Bana &f 60 MM me-
HE2EM KOpPOYE CTYNHIE! KOJIeca, ¥ToOs Maseynepxusaroiee KoIblio
4 55 mm ynupanock B Topey KoJeca, a He B GypTHK Baia; HEPEXo.
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Baa oT & 60 MM K &f 55 MM cMeltieH Ha 2—3 MM BHYTpE 3Yy6-
HaToro KOoJeca.
HaunocrM TONIIHHY CTEHKH Kopmyca &, = 10 MM H onpenensem
pasMepsl OCHOBHEIX 3JISMEHTOBR Kopmyca (cM. 1. X)
OnpenensieM rnybuHy raesga nos nomumnHk [ = 1,5T, =
=1,5-23 =35 MM (T; = 23 MM — loupHHa noaumnaHka 7211, yka-
jauHan Ha c. 350).

X. TlpoBepka TPOMHOCTA HMOROMHLIX COSIAREHNH

[nonounsle cOSAHHEHHA NPOBEPAEM Hd CMATHE TAK Ke, Kak
B § 12,1

3necs OrpaHM4HMCA NPOBEPKOA NPOYHOCTH L OAHOTO COE-
LHHEHHS, TEPE/laioilero Bpalllalouiail MOMEHT OT BEAOMOIO Baja
K 3BE3I0HKE.

Juamerp sBana B 3T0M MecTe d,; = 48 MM. CeuyeHpe H [JIHHA
umoHKH b x hx =14 x 9 x 63, tnybuna nasza # =55 MM no
TOCT 23360-—78. 7 ]

MomenT Ha 3sesqouxe Tp = 400-10° H-mm.

HanpsaxeHue cMATHA

B 2T, B 2.400- 103
T dplh—1)(—b  48(9 —5,5)(63 — 14)

Seny =975 MIa < [o,]-

XI. YrTourHennniii pacyer BaIoOB

Tak xe, xak B npuMepe § 121, cymraeM, 4TO HOPMaJjbHEIC
HANPXEHAA OT H3rH0a H3IMEHAIOTCA N0 CHMMETPHYHOMY LHENY,
4 KacATCJIBHLIE OT KPYYEHHS — [0 OTHyJeBOMY (MYIBCHPYIOLUEMY).

Marepnan sasioB — CTalb 45 HOpMalH3oBaHHAN; 0, = 570 MIla
{cm. Tabim, 3.3).

Mpegensl setHocnuBocTH o_; = 0,43.570 =246 MIla 1 ©_; =
= 0,58-246 = 142 MI]a,

V peaymiero Bayma ONpenelsTs koahdHIHEHT 3anaca Opoy-
HOCTH B HECKOJILKMX CE4¢HHAX HEUeNecooOpasHO; ROCTATO4HO
BLIOpATH: 0 HO CEYeHHEe ¢ HAHMEHpIIHM KoshpdHuHeHTOM 3anaca,
4 HMEHHO CEYEHHe B MECTe I[I0CAJKH NOAUHIHHKA, Oamxkaiimero
k IHecTepHe (cM. puc. 12.16). B 3TomM OUACHOM CEYE€HHH BEHCTBYIOT
MAaKCHMaTbHple H3rubarowne MoMeHTHl M, n M, u xpyrammi
Moment T, =T,. :

KoHuenTpanua HanpsxecHAH BRI3BAHA HAINPECCOBKOH BHYTDEH-
HEro KONbUAa NOJINHIHHKA HA Bal '

Harubaioime MOMEHTH B OBYX BIaHUMHO lepleHIHKYNAPHBIX
ILIOCK OCTAX
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M, = R,pc; = 1790120 = 215-10° H-mm;
M, = R3¢, = 505.120 = 60,5-10° H-mMm.
CyMMAapHBIi H3THOAIOMHE MOMEHT
M =/(215-10°F + (60,5- 10%) = 225-10° H.mna,
MOMEHT COUPOTHBIEHHA CCYEHHA
nd3y,  3,14-40°

= 102 3
114 1 2 6,28 . 107 mm°,
| AMINATYAA HOPMATLHBIX HANPAXKEHHH
225-10°
C,=0 107 _ 36 MIa.

max = 698 10°

KoadduumenT 3anaca NPovHOCTH 10 HOPMAIBLHEIM HAupa-

WEHILTM
6.y 46
. o= Te T 236~ 262
. —a,
€
:‘-1'!-.& Ilo Tabn. 8.7
'L.GQI-' ’ k—“ = 2,6.
;. - IonApHblii MOMEHT CONPOTHBIICHHA
s R~y
gnifa Wp = 16 =2W=2-628-10° = 12,56 10° mm?,
ii
[N
-I"'_f AMIIATYAA H CPEHES HANPSKESHHE [{MKIIA KACATENbHEIX Hanp:-
£ Twx 1 T 126 10
B WSS T T W, T 212,56 10° ~3 Mlha.

¥ - Koabdupmenr 3anaca NPOYHOCTH NO KacaTeNBHHM Hanps-

Se= o
E_tTu + \'l'rrtm
kr 'ku
IMo tabn, 87 ~ = 0,6?- + 0,4 =06-2,6 + 0,4 = 1,96; xo3ddn-
@ et ), = 0,1;
142 142
| 5, 12,5,

T196.5+01.5 11,3
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Kosddummenr 3anaca npouHOCTH
848, 262125

“Vars Vo

s

Jina obecnederusa npownocTH Ko3(pummeHT 3anmaca [OJNXKEH
OBITE HE MeHbLLIE [s] = 1,5=1,7. Yauresan TpedoBaHHA XECTEOCTH,
peroMennytoT [s] = 2,5 +3,0. Honyuennoe sHavenue s = 2,55 gocra-
TOYHO. '

VY BemoMoOro Baia CIEOBAIO OH NPOBEPATE NPOYHOCTHL B
CEYEHHH 110J] KONECOM d,y = 60 MM H O NOMIIHNHAKOM dy; =55 MM
cO CTOpOHbL 3Be3oykH. Yepes o00a 3TH cedeHMs MEpeaaeTCH
ppamatomuii Momenr T, =400-10° H-MM, HO B ceweHMH mof
KOJIECOM AEHCTBYET M3THGAIOMIMA MOMEHT

My = [/ (Ruseaf + (Rpsea)* =
= 1/(2100-159) + (1700 159)* = 430-10° H-mm,

a Nnox DOMUHIHEROM M,; = F.ls = 3978100 = 397,8-10° H.mm.
M,, Gonpiie M,; Bcero Ha 79, a MOMEHT conporHeIeHHa W,

3
Gonpiie W, NpONOPIMOHAILHO (—j—z) = (60/55)° = 1,30, 1. e. Ha
3

302, TosTomy 3akmowaeM, 4TO H3 ITHX ABYX CEHeHHHA Gonee
OMACHO CEYeHHEe Noj NOmuMIHHEOM. JDIA Hero H HpOBeReM
pacuer.
Msrubaromnit Moment M3 = 397,8-10° H-mm,
MOMCHT CONpPOTHBIICHHA CEYEHHA '
_ndy  3,14-55°

= = 107 mMm?
W= 0 2 162 10° mm3.

AMIUIRTY A2 HOPMATLHBIX HANPAREHHR
M, 3978-10°
Uu = U‘mx = ]

w162 10°

KosdpunpeHT 3anaca NPOYHOCTH 110 HOPMANLHLIM Hanpa-
KEHAAM

= 24,5 Mlla,

_o-y 246
Tk, 34245 294,
Eg

ks
e = 3,40 (cm. tabn. 8.7).
-}
Honsapuel MOMEHT CONPOTHBICHHA
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=y

3

W, = Eldﬁi = 2W=2-162-10° = 32,4 10° mm?,
AMIUIETYAa H cpeiHEe HaNpMKeHHE [HKIA KacaTeNbHBIX Ha-
‘ ' npsoEeHBit
. 3
o t,,=t,,,=t'““=l T, 40010

2 T IW, 2324-10°

= 6,2 MIla,

(-
[ © . KoadpdHuMeHT 3anaca NPOYHOCTH 1O KACATE/BHBIM HAnps-
L KEHMAM

g

L : _ Ty B 142 B

! % 2 =T "~ 244.62 +0,1-6,2 =900,
'E_tu + ‘i’r‘tm

T

rae t—:= 0,6-3,40 + 0,4 = 2,44 (cm. Tabn. 87) m Y, =01,

.+ Kosppunuenr 3anaca NpoTHOCTH

S oo St 294900
Vs2+s2 /2947 + 9,007

= 2,80 > [s].

- XII. BolvepunBaHHE pPeAYKTOpA

4.+ BElYepuHBaEM peaykTop B JBYX npoekumsx (puc. 12.19) B
. iomTabe 1:1 ¢ OCHOBHOH HAanmHCEIO H cnenuduxanmedl. Crne-
7. EEH(pEKANMIO COCTABJIAeM ZHATOTHYHO NMPHUBEJEHHOH Ha C. 319.

. | . YKaXeM HeKOTOPble KOHCTPYKTHBHBIE  OCOOEHHOCTH TPOCKTH-
‘PyeMoro peayxropa,

-+ HoNUAMHHKH BEZYLErO Bajla CMOHTHPOBAHK! B 00I1eM CTaKaHe.
PaccMoTpHM, Xax nepeAaeTca ocesasn cwia. Ot NIecTepHH oceBas
fa  [EpeJAETCA 4Yepe3 3alievHK Bala, MaseyAcpKHEBaiolnee
'ONBNO, BHYTPCHHES KOJNBNO NPABOTO MNOMLIHINHKA, PACIOPHYIO
. BTYAKY, NeBbIi MOMUMMHHK, IPOMEXYTOUYHOE KOIBIO, KPHILIIKY MO~

iftmummka ® Gonrsi, C Gonror oceBas CHNa IepedaeTcd Ha

opayc peaykTopa.
" - .YlomUMOHWKOBHIN y3e1 BEAYWEro Bana YIUIOTHEH C ORHOI
B\ SLOPOHLI MAa3€yACpKHBAIONIMM KOJLLOM, 4 C BpYroit — Mamker-
HERM YIUIOTHEHHEM.,
MoamMnuBKN BEAOMOrO BAa YIUIOTHEHEI TAK XKe, KAK MOJ(UIHII-
*W peaymero sana, OceBas cWia or 3y0WaToro Kojeca WeEpe-
. -fifeTcy Yepes MaseYNEePXKHBAIOUIEE KONBIO H2 BHYTPEHHEE KOMBLO
POAMIMNHHKA, uepe3 PONMKM ud HAPYXHOC KONBHO, Jalice HEpes
A CPOMEXYTOYHYI0O BTYIKY, KDLIIIKY NOMIANIHEXKAZ M OOATH Ha
'XOpHyc peaykTopa.
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Puc. 1219, Kotiwersasii aamocrynesmaTifi 3y69aTmili peaywrop .

PannaibHO-YOOPHBE HOIHIHUKK DETYIHPYIOT HabopoM: Me-
TAJTMYECKHX NMPOKIANOK (CM. PHC. 12.19), ycTaHABAHMBAEMBIX MEXIY
NOMUATHHKOBEIMA KPBILUKAMHA ¥ (UIAHUAMH CTaKawos,

3ybyaroe 3auEnIeHHe DETYTHpY:OT HaGOpPOM MeETLIHYECKHX

MPOKJALOK, YCTAHABIHBAEMEBIX MEXTy (asHleM CTakaHa BEAYLIETO.

pana u Oobnnnkoil kopnyca PesyKTOpa, 4 Takke NPOKItankaMf
Ha BENOMOM BNy, KOTODHIE MOTYT MIMEHHTH PaCHOJIOKCHEE
3yGuaroro koneca.
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o L ]

: JIng ocMOTpA 3aUSMVICHW® W 3aTHBKH MACTA CIYXKHT OKHO B
Bepxmel YacTH kopmyca peaykropa. OxHO 32KPEITO KPRIUIKO#H; /1A
YIUIOTHEHHS MOJ KPHIIIKY OKHAa [OMEIIAOT MPOKIANKY H3 TEXHH-
HECKOro KapToHa, ' ’

) : MagIocnyCKHOE OTBEPCTHE 3AKPHIBAIOT NPODKOiE M. YINIOTHSIOT

| - upoxuamoﬁ 3 MACNOCTOHKOE pe3fHREL

i : VpOBEHb Macia NPOBEPACTCH KEITOBEEM MACIOYKA32TE/IEM.

. ; OTHOCHTRILHOE PACNONIONEHHE KOPNyCa M KPHIUIKM PEAYKIOpa

d:ngapye'rca ABYMA KOHHYECKHMH, INTHHTAMM.

ST '{i;‘enymop KpenAaT ¥ GyHAaMeHTy YeThIpbMs 60J1TaMH ¢ pc:n;ﬁou
> M2

i% XL IMocamen OCHOBHBIX jeTameli pexyKTOpa

‘_Hhé:inm HAZHAYAIOT Tak e, KAk K B IpHMeps § 12.1,

XIV. Buifop copra Maciaa

T
3

P CwmassiBaHue 3y6qamro 3a,uen.nesma npomnonm‘ca OKYHAHHEM
A b wﬁuaToro KOJIECAa B -Macjo, 3ANUBAEMOE BHYTDE. mpnyca o
i i qorpykenna KoNecd Ha BCio JMHY 3y6a.

o tabn, 108 ycrasasnueaem BE3KOCTE Macma. [Ipn kourakt-
; nux nanpaxeHnax oy =470 Mlla cpenaeﬁ CEOPOCTH v.=
='4,35 M/C BA3KOGTE Maclia J0NXHA OuITH npaﬁnmlmmbno paBHa
28 1107 ¢ m?/c. Mo Tafu. 10.10 npuHEMaeM Macro mmycrpnaﬂmoc
-30A (mo TOCT 20799 —~75%.

Humuunﬂmm CMA3LIBAEM IUTACTHYHEIM maaoqusm MaTepHa-
Jtom J4YNATHBAEMEIM B NOZUMIHUKOBRIE KAMEDLl MPH MOHTaXe.
i Gopvr Masy nmﬁupaem no rabn, 914 - common mapku V-2,
1

XV ‘Coopka peayxTopa

Cﬁopxa KOHHYECKOro peyKTOpa aHANOTHYHA cOOpKe HMUIHAADH-
. 4ecEOTo pemykropa (cM. § 12.1).
. OrpmEMHe cOCTOMT B HeoDXOAMMOCTH pPEryjIHpOBKH POMKOBBIX
gnﬂmﬂcmx MOMIMIHEKOB H KOHHYECKoTo 3ybyaToro 3samerlicHHA.
Ana sopmaneuoil paboTH NOMUMNHEKOE CIAEAYeT CNEAUTH 33
‘%&ﬂM, X060, ¢ OXHOH CTOPOHEI, BPAILCHHE MOABHKHLIX IEMEHTOB
TQAETHAKOB: IPOXOAIO JIETKO K cBOGOMMO H, ¢ APYTOft CTOPOHEI,
WobK B nomummHYkax He ObEIO M3NMUUHE GOMNBUIHX 3a30POB.
7Cobmonente 3THx TpeboBaHmil, T.e. CO3JAHWE B NOMUMIHEKAX
3830pCB ONTHMANTBHOH BETHIHELI, TPOHIBOAMTCA ¢ NOMOIMIBLID pe-
‘%xrnponm MOTINNNHAKOB, [UTA 4Yero NMPHMEHAIOT HAGOpHl TOHKHX
: AIIHYecK X npoknagok (cM. no3. I Ha puc, 12.19), yeranaenusa-
EMEIX MO NN KpLueK nomurnHanKos, Heobxoamman Tonmmya
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nabopa NMPOKIagOK MOXET GHITh COCTaB/eHA W3 TOHKHX MeTasin-
yeckux xonen ronmuHoM 0,1; 0,2; 04; 0.8 Mm.

Jins perynHpOBaHHS OCEBOTO NMOJOKEHHA KOHHYECKOHR MECTEPHH
ofecnexMBaioT BOIMOKHOCTL TepeMellienns npu cOopke crakaHa,
B EOTOPOM ODBIMHO MOHTHPYIOT ¥Y3€1 BEyIero Bala pexykropa.
STo NepeMelCHME TAKKE OCYHIECTBIRETCA ¢ ToMombio Habopa
METAJIMYecKHX MPOKAASOK, KOTOpPHIE YCTAHABIMBAIOT Mo/ (raHIm!
craxanop (cM. nos. II wa pmc. 12.19). INoaTomy mocajka TakHX
CTAKAHOB B KOpIYc JOJXHa OOECNEeYHBATHL 3330p MAHM B KpaiHem

ciayyae HeGONBILION HATAT TR
L

B paccMaTpMBaeMOM PEAYKTOpEe HOMIMIHHEKH BEAYINEro Bana
YCTAHOBJIEHRI LIMPOKAMH TOPUAMH HAPYXHBEIX KOJEH HApyXy (cM.

puc. 12.19). CxeMy Taxoif YCTaHOBKH Ha3RBAIOT YCTaHOBKOH

Ly )
2, P
] _—--.___..---~—--\.,I " 'I
1 : —]
% NN NN \_7 7 ®

M l‘ﬁw ,-..1
gl It e Y
_—
\. ¥ n/ 1
, | ] .

A
—

@
]
a

N\
8
Pue. 12,20, VeTasoBKa BAAS  KOHRYeckoll wecrepad Ha  PASMATRID-YHODHLIX

BOAMHARMKRAX 3
a — paccTosRBE o) < L; 6 — paccroamne ¢ > L

62

wpacnop»; oHa uiobpaxena ua puc. 12.20,a. Ha asrom prcynxe
MOKA3AHK 3AINTPHXOBAHHBIMH TE JETANH, KOTOPHIC Y4acTBYIOT
B Oepejaue BHemIHel ocesoit cuiawt F,. B paguanbHO-ynopmix
MOMIIHIHAKAX BO3HHKAKOT PagHalbHLIE PEAKIMH, KOTOPEIE CYUTA-
OTCA NPAIOKCHHEIMH K BaTy B TOYEAX MEPECCYeHHA OCH Bala
¢ HOpMATSAMH K KOHTAKTHEIM IOBEPXHOCTSAM NOMIHIHAKOB.

PansoHaTbHAa KOHCTPYKIMS, B KOTOpOH MOARLIANHUKH YCTAHOB-
JIeHE! IIEPOKMMH TOPLIAMH HApYXHBIX KOJen BHYTPh. CXema Taxoi
YCTAHOBKM «BpAacTXKy» u3oOpaxeHa Ha puc. 12.20,6.

[pH KOHCOMBLHOM pPACNOJIOXEHHH LIECTEPHH IMOBHILIAETCA He-
PABHOMEPHOCTE PACIPERSTEHHA HAPY3KH N0 WTHHE 3y6a LeCTePHHA.
3TO MOXHO YMCHBIIHTL 33 C4ET WOBBIIICHHA >KECTKOCTH Y3JIa.
KoHCTpyKnHA 1Mo cxeMe 6 sBiAeTcA Oojiee xecTKOH, 4eM KOH-
CTPYKIHS 1O CXeMe 4, 33 CYeT TOro, 4TO NPH O/MOM H ToM
e paccTosHu® L Mexnay NOMHMATHUKAMH PACCTOSHHE ¢ > ().

¥ nepocTtatkaM BTOpO# cxemut (cM. pHe, 12.20,6) orHOCHTCA
TO, YTO BHEIUHMAA OCERaA cwia F, HArpyXacT NparHil nomMHKI-
HUK, Ha KOTOpHIH jeiicTByeT Sonblias pamManeHas cala Py, > P,
B nepmo#t cxeme (cM, puc. 12.20,4) BHemiHas oceBad cwia F,
Harpyxaer JIEBbI NO/MUHNHHK, HA KOTOpHIH [REHCTBYET MEHBIUAY
paguansHas cmna P, < P, [HoaToMy neogHOpOAHOCTE HArpy3kH
TIOMUIMIHAKOB NpH YCTAHOBKE [0 BTOPOH CXeME BO3pacTaeT.

§ 12.5. PACYET KOHHYECKOI'O PEYKTOPA
C KP¥I'OBLIMH 3YEbAMH

+ IIpoBeseM 3TOT pacueT ANA TOTO, HTOOHI NOKA3ATE, KAK 3aMEHA
OpAMBIX 3yOBEB Ma KPYTOBBIE BIMSET HA PasMepbl KOHHYECKOrO
peAyxTopa. Bce paHuBIe Anf pacyeTa NPHMEM TakKMMH JKe, Kax
H B npempiaylieM npuMepe (cM. § 12.4).

3AOAHHE HA PACUET

PaccMHTATE ORHOCTYNEHYATHIH TOPH3IOHTAMBHEI KOHHYECKMH
PEAYKTOp ¢ KpYroBeiMu 3yOpamu (cM. puc. 1214 u 3.5} s
NPHBOKA K JIEHTOYHOMY KouBeliepy. McxonHHe faHHME T¢ XKe, HUTO
K B npuMepe § 12.4: nonesHoe yCWIHe Ha JieHTe KOHBeliepa
F, =855 xH; cropocts newthl v, = 1,3 M/c; gHamerp 6Gapabana
Dy = 400 md, PeayxTop HEpeBEPCHBHBIN, NPCRHASHAYEH ANA AJTH-
TenkHOH IKCIIYATANHH; paboTa 0AMOCMEHHAR; BANTBl YCTAHOBJICHB!
Ha MOMUIHIHUEAX KAuCHHA

PACYET PEIVKTOPA

[MpunuMaeM Te Xe MarepHanbl: jia wiecTepHH crans 40X
yayurennyio ¢ TBepadersio HB 270 m ana xoneca crams 40X
yIyqnennyo ¢ TBepaocTeio HB 2435,
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JlonyckaeMpie KOHTAXTHBIE HAMPLKEHHA

Orrtims Kpre,
Lo] [Sx]

TpH giHTENLHOH SKCNyaTauHA KO(ppHOHEHT KONIOBEYHOCTH
Ky = 1. Koapopuument Gesonacwoctn npumem [Sy] = 1,15,

Mo tafin. 3.2 npegen KOHTAKTHOH BBHIHOCIMBOCTH NMpH 6a30BOM
YHCE MUKIOB Opimp = 2HB + 70,
"~ Toria ROmMycKAeMbIe KOHTAKTHEIE HANDKEHHA:
(2-270 + 70)1

Ui WeCTepHy [0y ] = 115 = 530 MIla;
2.245 + 7
s xoneca [o] = (——1:-—5-&1—= 485 MIla,

JIna KpHBONHHEHHBIX Kojec (Tak ke, Kak ANA KOco3yObIx)
NIpHHHMAEM pacYeTHOE AO0NYCKaeMOe KOHTAXTHOG HANPAXKCHHC [CM.
dopmyny (3.10)]

[Mepenarounoe yucno peayxropa u = 3,15,

BpamatouiHe MOMEHTHI

na pany mectepun T, = 126-10° H-mm;

Ha Bany Koneca T, = 400.10° H-mm.

KoaddHunent, y4nTHBalOWHE HEPaBHOMEPHOCTE Pacnpesaene-
HHA HATPY3KH N0 IUHpHHE BeHI@, [PH KOHCOMLHOM Pacnoioxe-
HHH OJ/IHOTO H3 Kojiec mpuHEMaeM no Tabn 3.1 Ky = 135,

KospdHpueHT [IHPHHE] BEHIia MO OTHOLICHHIO K BHELIHEMY KO-
HYCHOMY PAcCTOAHHIO (IPHHHMAEM PEKOMEHIYEMOE 3HAYCHHE)

b
4

Torga BHEMIHHHA [eMUTENbLHEIH JHAMETP EOJIeca NPH [IPOEKTHPO-

BOYHOM pacueTe no dopmyne (3.29)
3

d.=K ]/ szﬂﬁu
=2 . [UH]Z (- O’S‘Ubk)z VUi, ’

rAe A KOJleC ¢ XpyroBeIME 3yGemvu K, = 86;

3
1. =86 400-10°.135-3,15
- 460° (1 — 0,5-0,285)*0,285
[pusumaeM no TOCT 12289—76 (cm. c. 49) Guuxaiinree
sHaueHHe d,, = 280 mM. HanomuuM, 4To B IPSIOLIRYINEM NTpHMEpE

Ul KOJIeC € NPAMBIMH 3yDRSMHM BHEIUHHE RCIHTENLHLIA [IHA-
MeTp Kofleca OmlI d,, = 315 MM.
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1[1“‘ = = (),285,

=281 MM,

[prmeM yuciio 3yObeB LiecTEpHH z; = 23. Yucno 3yGrer xo-
neca zp = zyu = 25-3,15 = 7875,
IIpumem z, = 79.

_2_7
Torna u = Z =33 = 3,16,

3—’163—_15:-,’-’1i- 1009 =0,32%, uro go-
nyckaetca T'OCT 1228976 (no ’ CTAHOAPTY OTKIOHEHHE HE
IONXKHO OpeBnmaTes 3 %)
Bueminait okpyxHOH Momyne
d; 280

Py, = z = 9 = 3,55 MM,

OTxNOHCHHE OT 3aJaHHOro

B KOHHY9ECKHX KOJecaX He o0s3aTelnHO HMETh CTAHAAPTHOE
3HAYEHHE MY, JTO CBA3AHO C TEXHONOIHell HapelarHa 3y0ues
KoHHugckHX KoNiec. OcraBHAM 3HAaYeHHe mt, = 3,35 MM

Vrisl JETHTENBHBIX KOHYCOB

ctg 81 =U= 3,16, 51 = 17034';
8, =90° — 8, =90° — 17°34' = 72°26".

Bremnee xonycHoe paccrosuHe R, # mmpHHa BeHua b

R, =0,5m, /2% + 23 = 0,5-3,55]/257 + 79% = 147 mm;
b= ‘l’bR_‘Re =(,285.147 =42 Mm.
BHemHit nenHTeNbHBIE MHAMETD ISCTEPHH
day = Mezy =3,55-25 = 89 mm.
Cpeuuil SENHTENEHRIH THAMETD IHECTEPHH
dy =2(R,—0,5b)sind, =
=2(147 — 0,5-42)5in 17°34' = 75,8 Mm.
Cpeuuii OKPYXHOH H CPEAHHHA HOPMAIBLHBL MOJyNH 3yOnes

_d; 758 _
m= = e =303 g

m, = mcos B, = 3,03 ios 35° =248 MMm.
3aeck npHHAT cpesgHHid yron Haxsiowa 3yba fi, = 35°
KoshbHnHeHT WHPHHLL IUECTEPHH NO CPERHEMY IHaMETDPY

b 42

Vod =4, = 758 0,535,
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Cpenmns OKpYXHas CKOPOCTh M CTENEHL TOTHOCTH NeEpefadH

w;d 101,5.75,8
b= 12‘ = 5 =384 m/c.
[puHUMaeM 7-10 CTEMEHb TOYHOCTH, HA3HAMAEMYKO OOBIYHO IR
KOHHMECKHX MEpenay.
KoapdHnuenT narpyskn A [MPOBEPEKM KOHTAKTHBIX Hampi-
AeHHH

Ky= KHBKHuKHu;

no tabn. 3.5 Kyg = 1,23;
no tabn. 3.4 Ky, = 1,04;
no rabn 3.6 Ky = 1,00
Taxum obpazoM, Ky = 1,23-1,04-1,00 = 1,28,
INpoBepka KOMTAKTHHIX Manpsaxemmit [cM. dopmyny (3. 27)]

270 T K/ +1)°
bu? N

—0,5b
400+ 10°- 1,28Y/(3,16* + 1) '
2 - =451 MIa < [oy]
T 147 —os 42]/ 42.3,16° 51 Mila < [o4]
OxpyxHafA cHIa
2T, - 2T, cosP, 2-126-10%.cos 35°
= = = ~ 3320 H.
F dy m,zy 24825 33
[IpoBepka 3yOheR HA BRIHOCIMBOCTE IIO HAlPMXEHUAM H3rmGa
e = FKpYe YK,
= bm, ’

Koapduunent Harpyskn Kp = KppKp, = 1,375
3neck no 1abn. 3.7 Kpg = 1,375; no tabn. 3.8 Kgs = 1,0.
Koapdunuent ¥r dopmbl 3yba BHOHPAIOT Tax:

Z

5= osocos B,
_ Zy _ 25 ""48
AnA MECTEPHH 2,y = cosd,cos’ B, cos17°34 (cos35?)’
Zy 79
= = = 476,
Ara xoneca 2, = o d,cos*B,  cos72°26'(cos 35°)° 4

Mpu stoM Y, = 3,665 0 Y = 3,60 (cm. c. 42).
Kospdunuent Yy yuuTnlBaeT nOBBIIICHHE NPOYHOCTH KpPHBO-
JMHHEAHLIX 3y6pes 10 CPABHEHRIO ¢ NPAMONHHEHMEIMH:

366

B35
Ta5 =1~ 35 =1~ 025 =07

Koshopunuenr Ky, yudThIBaeT pACOPERENEHHE HATPYIKH MEKTY
3y6paMu. Ilo amanory# ¢ koco3yOLIMH KOJeCAMH NpHHHMaeM

4+@E~-1)0-5 4+(013-1)(F-5
4c, - 4.13

rae n =7 — creéneHs TOYHOCTH nepemaw; £, =13 (cMm. c 53).

HonyckaeMoe HanpsxeHHe -

ot O Flimb_
[BF] [S :I
[lo Tabn. 3.9 ons crand 40X ynyqmreHHo#i npH TBEPLOCTH
HB < 350 mpenen BHIHOCAHBOCTH IlpH OTHYIEBOM IHKIC W3ruba
o’ Flimb = 1, 8 HB ANA 1UECTCpHH UFllmbl = 1,8.270 = 490 MTITa;
Ia Koleca O'kynpa = 1,8-245 = 440 MITa.
Kosbpduuuent. 6esonacuoctn [Sg} = [Se]' [Sk]" = 1,75 (Rax HB
OCHOBHOM pacyeTe, cM. c, 344).

Kpu = ) = 0,884,

HonycxaeMble HallpaXXeHHA M OTHOIEHHN [U—;]-
_ 490 [UFI] 280
V1A MIECTEPHE [of ] = i7s =280 MIla; Yo 3,665 = 76,5 MIla;
_ 4o [Grz] 250

a4 xomeca [0p] = 175 =250 MIla; Y, =360 =699 MIla.

Janppeitmui pacueT BeseM A 3yOBEB KoJjieca, Tak Kak

for] < [or] .
YFZ YFI

IMponepaem 3y6 xoneca:
o = 3320-1,375.3,60.0,75.0,884
7 422,48

Pacyer panoB M DNOMUHNHEKOS H 3C HEI€ KOMIOHOBKH BHI-
NoNHAEM TAaK Xe, Kak H B IIPEABIAYHIEM HMEPE.

104 MIla < [op].

§ 12.6. IPOEKTHPOBAHME OJHOCTYNEHYATOrQ
YEPBAYHOI'O PEAYKTOPA

3AJJAHYME HA TIPOEKTHPOBAHUE

CNpOEXTHPOBATL OQHOCTYNCHYATHIN YePBAYHHEH peaykIop ¢
HEDKHHM DACTIONOXEHHEM 4ePBAKA VA NPHBOAA K BHHTOBOMY
xomseliepy (puc. 12.21).
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Puc. 12.21. lpusoa puyronoroe KoHpelepa ¢ 9epBAUMLIM PeOYKTODOM:
| — anexrponsuratens: 2 — mydTa: 3 — vepnsk; 4 — qepeAunoe Koneco; § — mydral
6 — ronoexaa cTolika xowpefiepa; 7 — menob xowpefiepa; 8 — pasrpysouuptéi naTpy-
Gok; A — pan anekTpojsurarens u 1-fi map peayxropa; B —san konsefiepa u
- 2-i panm peayKTODR

MoitnocTs, HeobxoguMmas ans pabornl koupeiiepa, P, = 4 kBrt;
YACTOTa BpalleHHa Bana KoHseHepa m, = 74 ob/Mun (yriosaa cxo-
n, 3,14.74
3—6‘= ’T= 7,75 pan/c). Penyxtop HepeBepcHB-
HELH, IpenHa3HaYeH a4 IVIHTENBHOH 3KCAAYaTanHK; paboTa B aBe
CMENEI, BAJHl YCTAHORNEHB HA NOAIIHTIHHKAX KaYeHmEs,

POCTh B, =

PACYET H KOHCTPYHPOBAHUE

1. Buifop MiexTpoaBMraTe s R KHHEMATHYCCKHi pacuer

Mpivem npeasaputensuo KI1J uepBauworo penykropa ¢ yue-
ToM noscHeumii k.gopmyne (4.14) n =08,
TpebyemMas MOIIHOCTE NIEKTPOABAIATEIIE
P 4
P,= ~:I—--= E 5 kBT
[Mo 7a6n, Il mpmioxeHHA no TpebyeMoH MOWHOCTH P =
= 5 kBT BHOHpaeM MIEKTPOARHTaTeNb TPEXGA3HEIE KOPOTKOZAMK-
HyThlit Cepun 4A 3akphITEIH OORyBaemmii C CHHXPOHHOH wac-
toToit Bpamenua 1500 of/mmm 4A112M4Y3, ¢ napamerpamu
P =55 kBT ¥ cromexenneM 3,7 %. HomuHanmesas yacToTa Bpa-
menma ny, = 1500 ~ 0,037 1500 = 1444 of/Mun, yriosad CKOpOCTE

nn, 3,14-1444
- = = 151,5 c.
30 30 pazy/
Mo ra6n. I12 gHaMeTp BEIXORHOTO KOHNA Bada pOTOPa dg =
=32 MM,
[MepeaaTounOE YHCMO (PABHOE MEPENRTOUHOMY OTHOLIEHHIO)
n O 1444

fat:)
2w _Pm T 196,
n, Wy 74 1.6

O, =

U=

) II. Pacuer penyxropa

Yrco BHTKOB 4epBAKa z; NPHMHMAEM B 3ABHCHMOCTH OT
3 NEPEAATOYHOTO wWHCNA: npu # = 19,6 mpunmMaeM 2; =2 (oM.
[ ¢ 53).
- Yueio 3y0beB YepBAYHOTO Kojeca

Zy=u=2-196 =392

TIpuHEMaEeM CTAHZAPTHOE 3HaueHHe z; = 40 (cm. Tabn, 4.1).

_ 2 _ 40
; Hpuaromu—zl_ 2—20.
. OTnvwie o1 3a5aHAOTO
fren - 20—-196 o _ o
~Tog -100%, = 2,049,

Tlo TOCT 2144—76 ponycrumo OTKAoHemme < 49

BrifupaeM MaTepHAI YEPBARKA M BEHOA YEPBAYMOrO KONeca.

WHEMAEM 1A 4YepBska cTans 45 ¢ 3aKahKoil Ao TBEPAOCTH

e Menee HRC 45 u nocienyrommm nuamboBanueM,

Taxk xak K penyKTopy He INpeABABNSIOTCH ClEuMaIbubie Tpe-

DBEHNA, TO B OENAX 3KOHOMHH I[IpHHEAMaEM 1104 BEHOA
BAYHOTO KoNeca Opomsy BpA9X3JI (ormuBka B necuamyio

IpeprapuTensHO NMPHMEM CKOPOCTB CKOJIBKEHHSA B 3AnCTUICHHH
w5 mfc. Torna npu anartensHoll paboTe AONMycKaeMOE KOHTAKY-
X iiroe Hanpaxenne [oy| = 155 MITa (rabn. 4.9). Jonyckaemoe Hanps-
HYe H3rHGa A vepepepeusHoii paborhl [oor] = Ker[oor]. B aTOi
pMyne Kp = 0,543 npH anurensHoii pabore, Korga wHCHo
_6:-03 Harpyxeuns 3y6a Nx > 25-107; [oor] = 98 MIla — no

o, 4.8;

—

S [ng] =0,543-98= 53,3 MIla.

) -
ITpuHHMaeM npeapapHTENsHO kK03(duIMeHT AHAMETPA 4YEpPBARA

BpaigaronHii MOMEHT Ha BaNy Y€pBAYHOrO Kojeca
P, P, 4. 103

T‘z-—-—-—=---—_

—_— M = . 3 '
0.~ o 775 517 H-m=517-10° H-mm.

Ipuarmaem opessaputensao kKodbdmmuent Harpyskn K = 1,2,
~ OnpepgensieM MexoCeBO€ PAcCTOAHNE H3 YCJIOBHH KOHTAKTHOM
EIHOCaMBOCTH [dopmyna (4.19)]:
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2
ﬂw=('z—;‘+l (2—17'9‘—) T2K=
2
—| O
q[ #]

2
{3 ) /(- s17.10°. 1,2 = 507/36,5- 10° =
10 V3 s

10
= 180 mM.
Moaynb
2a, 2:180
= —_— —_— 20 .
" z3+g 40+ 10 7,20

Mpunumaem no TOCT 2144 - 76 (1abn. 4.2) cTaHiapTHHE 3Ha-
yegua m=8 MM ¥ g = 10

Mexocepoe pacCTOSHHE NIPH CTAHAAPTHBIX 3IHAYEHUSX M U ¢
miq+z,)  8(10+ 40)

2 - 2

OcHoplEIE pa3sMepHl 4epBAxa:
AE/MATEALHEI JHAMETP 4epBAKA

10-8 = B0 mM;

=200 MM,

ay, =

dy=qm=
LHAMETD BEPINMH BHTKOB YEPBSKa
dog =dy +2m =180 +2.-8=96 mm;

JHAMETp BNAJTBH BUTKOB YepBAKA
dpy =dy— 24m =80 — 2,4-8 = 60,8 MMm;

AAWHa Hape3aHHoOH YacTH Numposannoro wepsika [cM. dop-
myny (4.7)]

> (11 + 0,06z;)m + 25 = (11 4 0,06-40)8 + 25 = 1322 mm;

npHEAMasM by = 132 mm;

IEMUTENLHEIH yromn nom,ema BHTEA Y (0 Tabn. 4.3); npu 2y =2
Hg=10 y=11°19,

OcCHOBHBIG Pa3MephLI BEHIA YEPBAYHOrO KOJEca:

LEeTMTENLHEIH auaMeTp HepBAYHOrO KoOJeca

dy = z,m = 40. 8 = 320 MmMm;
AMAMeTp BepLuuH 3yOneB 4HEepBAYHOrO Koneca
dyz=d; +2m =320+ 2.8 = 336 mm;
370

b IHAMETP BNANHH 3yOLER YEepBAYHOIO KONECA
dpy =dy —24m =320 — 24.8 = 300,8 mMm;
HaHOONLIIHA BHAMETP YEPBAYHOTO KOJECA

m 6-8
=336 + ——— = 348
zZ3+2 2+2 348 w3

MHPHHA BEHNA YePBAYHOTO KoMeca [cm, dopmyny (4.12)]
by, £0,75d,, = 0,75.96 = 72 MM,

Oxpy®HaA CKOPOCTh YepBAKa

¢ daM2 < daz +

3 _omdyny 3148010731444
3 NEe T 60 = 6,06 mfc.
n_? " CKOpOCTb CKONbXKEHHS

RN Uy 6,06

bs = cosy cos11°19

I #pw sToi cropoctH [ay] ~ 149 MIa (cm. Tabn. 49).
e 155 — 149

‘ 149
-&wrmmne no pacuery Grino nonyieHo a, = 180 MM, a mocne
BHEPABMHBAHHA M H ¢ IO CTAWIAPTYy OHUIO YBEJIWYeHO A0 4, =
& 200 MM, T. €. Ha 10 %, u nepecuer a,, o dopmyae (4.19) nenats He
FAJ0, HEOGXOAHMO JIHUIL NpPOBEPHTE Oy. s 3TOro yToXHAEM
KIIJ penyxropa [cm. dopmyay (4.14)]:

npu ckopocTH v, = 6,15 M/c npupeneHumnif KoddduIUEHT Tpe-
‘EmA. ana Ge30l0BAHHOR Opom3el H HiTHGORAHHOTO YepBaKa (CM,
WRe- Tabm, 4.4) f=0,020.1,5= 0,03 # npHeeseHHBI# YroN TpPEeHHA
EL o 1043

KIIA penyxTopa ¢ y9eToM NOTEPD B OTIOPAX, IOTEPD HA Pa3OphIa-
AHMEe W NePeMEUIHBAHME MACTR

= 6,15 m/c;

OTKNOHEHHE 1009, =4% ; K TOMy Xe MEXOCeROe

tg11°19’
tg (11°19" + 1°43))

IIo 1abn 4.7 BuibupaeM 7-10 CTEHEHL TOYHOCTH nepedayn. B
oM Ciyvae kospduument muHamuunocty K, = 1.1,
‘Koadduupent nepaBHOMEPHOCTH DPACTIPeSelIcHMd HATPYIKH

dopmyra (4.26)]
Kg=1+ (%2)3 (1 - x),

The xoapdumuenr nedopManue depssxa MpH g =10 H z; =2 no
N

9 = (0,95 +0,96) _ gy

= (0,95 =096
tg{y + p) ( )

= 0,82,
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Tabn. 4.6 0 =86, TlprmeM BcnoMoraTenbHEE KO(MpHIMEHT
x = 0,6 (nesnaunTensible konebauus Harpysky, c. 65):

Kg=1+ (40) (1 —0,6) ~ 1,04.

KoadbunnedT HATpy3kH
K=KgK,=104-1,1 1,14,

IIpoBepsacM KOHTaKTHoe Hanpsxemue [popmyma (4.23)]:

K2+ 1 ’
170 Vg 3

OH = 23 a;"v
q
170 |/517-10%.1,14.5°
=70 l/ 200° =129 Mlla < [oy] = 149 MIla.

Pe3aynbTAT pacueTa ClenyeT NPH3HATh YAOBJICTBOPHTEILHBIM,
TAaK KaX pacdeTHOE HANDAKEHHe HIKe Jomyckaemoro ma 13,49
(paspemraerca mo 15%).

Tposepka npouwocTe 3yGLeB uepBs4HOrO Kojeca Ha  HIrHO.
DKBHBAJIEHTHOE YHCHAO 3yDObEB

Zq 40
= = = 42,4.
= CosSy | (cos 11°19)
Kostpuunent dopmul 3y6a no tabn. 4.5 Yr=2,24.
Hanpsxenue marpGa [cm. dopmyny (4.24)]

12T,KYr  1,2-517-10°-1,14-2,24
Zgbzmz - 4072'82

YTO 3HAMHTENLHO MEHbIIE BLIMHCAEHHOTO Bhilie [Ogr] = 53,3 MITa.

— 8,8 MTla,

Op =

II1. TIpeasapure/bHbIH pacyer BAI0B PeyKTODaA
H KOHCTPYHDPOBAHHE “ePBSKA H YePBAYHOIC Ko/eca
KpyTais#e MOMEHTHl B ITONEPEYHBIX CEYEHHAX BANOB!
BEIOMOTO (Baj YEPBAYHOTC Koseca)
Toy=Th=517-10° H.mum;
pelyilero (Yepeak)
T,  517-10°
=T=-2="_""-=324.10> H-Mm.
Ta=T un 20082 ’

3mn

(™
[—— A} ‘?
— e sl Il s
o F‘!.-T {F
!
Bee 132
1,340 £,=80

Pue, 12.22. Yepenx

BHTEH 4epBAKa BEIMOHEHH! 34 OAHO UeNoe ¢ BajoM (pue, 12.22
u 4.1)

JInameTp BHIXOAHOTO KOHIA BEAYILIErO Baja O PacHeTy Ha Kpy-
werne npH [1,] = 25 MIla

3

3
T |/324-103
dy = = 4 = 18, .
5l 02 %] 02.75 18,7 MM

Ho AN COSOHHCHHA €ro € BaJIOM -DJICKTPOABHIATENA IpHMEM

g da1 = dps = 32 MM; IMaMETPBl NOAIMMIHNAKOBERIX IUeeK dpy = 45 MM.
. TlapameTpsl Hapesannod wacti: dy = 60,8 MM; dy =80 MM n dyy =
gl =96 v, [Ina suxona pexymiero MHCTPYMEHTA NpH HAPE3aHHH

&, BUTKOB PCKOMCHAyCTCS YYACTKH Bajia, NPUIETAIOMME K HApeske,
o UPOTAYMBATE 10 AHAMETPA MEHBILE dgy.

JAnuna napesanHo# wacTi by = 132 MM

‘PaccrosHue MexAy OnlopaMH uepBAka IpuMeM I s dapn =
= 340 MM,

paccTosdHMe OT cepeaHbl BLIXOAHOTO KOHma po Oumxaiiimedt

" '-:f_. Pnopsl fi = 90 MM,

Bengomuiit Ban (cM puc. 12.26).

%, n " JlmameTp BemomHOTO KOHIA

3 3

e To 517 10°
o _— ] = .
B« _ de2 V0,2 o l/ 02.25 46,7 MM

TipsaumMaeM dp; = 48 MM
+ JIMaMeTpsl MOOIITHIINAKOBBIX 1IeeK dnz = 55 MM, ,zmamerp Baja

Z, ) HﬂaMﬁTp CTYNMHUOL! HEPBAYHOIO KOJIECA
. ' ‘;l

dex = (1,6+1,8)d; = (1,6 -1,8)60 = 96 + 108 mm.
Ipuaumaem d; = 100 vm.

373
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,IIJ!HH& CTYNALEL ‘!GpBSl‘lHOFO Koneca
loz=(12+1,8)dg = (1,2+1,8)60 = 72108 mm.

[Mpunumaem L, = 90 MM,

IV. KoncrpyKkTuBHble pazMepsl KOphyca peayKropa
(em. puc. 10.17, 10.18 u Taén. 10.2 u 10.3)

TonmuHa cTeHOK Kopinyca H KpEIIKH:
§=004a +2=004-200+ 2= 8,00+ 2= 10,00 mm,
npuaMMaeM 6 = 10 MM;
8; = 0,032a 42 =0,032-200 + 2 = 6,64 + 2 = 8,64 mum,

NpHHAMaeM §; = 10 mm,
Tomnuuna ¢aanner (T0ACOB) KOPINYCa M KDEIIIKH

b=b; =158=1510=15 mm.
TonuMHA HIKHEro Iosca Kophyca ipu Hamuuas Go0mimex
pr=158=15-10= 15 mm;
P2 = (22552758 = (225+2,75)10 = 225 +27,5 mm,

HpUMHMAEM p; = 25 MM.

Hdsnamerpsl 6ONTOB:
dyrnamentHrx dy = (0,03 +0,036)a + 12 = (0,03 +0,036)200 + 12=
=18 +19,2 MM.
npuruMaeM GoaThi ¢ peanfolt M20: amamerpsl Gonros d; =16 MM
H dy =12 MM,

V. Tlepsslii 5Tan KOMHOHOBKH peIyKTopa
(puc. 12.23)

KoMIOHOBOMHEIH 4Y€pTeX BHITONHAEM B [BYX NPOCKUMAX —
pa3pes O OCH Kofleca ¥ pa3ped [0 OCH HepTeXa; XeIaTelbHbIA
macmrat 1:1, YepTHTh TOHKHMH JIEHAAMHE!

MpuMepHO 1ocepenyHe NHCTA NAPAJIENLHO €r0 ATMHHOA CTO-
pOHE (POBOAMM OCEBYIO JHHMIO; BTOPYH OCEBYO, NapajielbHyio
nepeoil, HPOBOAYM Ha PACCTOAHMM a,, = 200 MM, 3aTeMm nIpoBOAMM
JB€ BEpTHKAJLHEIE OCEBRIE JMHMH, OIHy AI4 [AABHOTC BHIA,
BTOpYr LA BHOa cOOKy,

Briuepupbsaem Ha OBYX NPOEKIMAX 9EPBAK B YEPBAYHOE KOJECO.

OuepunBaeM BHYTDCHHIOO CTEHKY KOpRyca, UPHHHMAs 3a30D
MEXIY CTEHKO! M HepBSYHEIM KOJIECOM M MEXAY CTEHKOH ¥ cTymi-
1eil uepBAYHOro kKoneca ~ 15 M,

374
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i &$§
l 4
om,

'ET: $
e 75 I‘F_H- T
. E Tt
) ¥ il =
SEaln

i
2=
I\ H — g;
v | Pn’ 3’ Fz‘\
2y

Ly k]

Pre. 12.23, KoMnoyopka HepssuMoro peJyxrops:
3. =340 MM, 1y =125 mM; gy = 30 MM; g =22 mM; b o =90 MM; a, = 200 Mm;
dy =80 mm; dy= 320 mm; b, =132 mm; by, =T2 MM

BriyepuupaeM nNOMUMITHAKA YEPBIKA HA PACCTOSAHME [ =
a2 = 340 MM oMM OT ZPYroro, pachosaras wX CHMMETDHYHO
THOCHTENLHO CPEIMEro CeYeHHs YepBsKa.

Tak xe CHMMETPHYHO PacronaraeM IOANIMHHAKH Ba7a YepBy-

0 Koneca. PaccTosnue MeXAy HHMHM 3aMEPAEM 1O 4EPTEXY
125 mm.

CIBHBIC OCCBBIC YCHITHA, NpHAMEM PAJHANBHO-YHOPHLIE NTOOLIAI-

A INAPWKOBLIC CpenHedl CepuM M/ 4YEPBIKAZ M PONHKOBLIE
HUIECKIE

Jerkoif cepMM AN Bala YEPBAMHOrO KoJjeca
Tabn. I16 u II7):
a | o | & T ¢
MM gH ¢
45 100 25 25 61,4 0,68
55 100 21 23 | 65 0.41
375
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V1. Tlposepka AOJATOBEMHOCTH MNOUHIHAKOR

Cumst B 3auenmemy (puc. 12.24):

OKpYXHasda CRiIa Ha 4YepBAYHOM KOJCCE, pasHaid OCCBDﬁ CHIIC Ha
YepBsIKE,
27, 2:517-10°
d; 320
OKpYXHas CHNA Ha MepBske, paBHAS OCEBOH CHJIE Ha KOIECE,
2T, 2-32,40-10°
dy 80
pauasibHEE CHIBl Ha KOJece o wepBsKe

F,;=F, = Fatgo=3220-tg20° = 1160 H.

fIpH OTCYTCTBMM ChELHANBHLIX TpeGOBAHMA 4YEPBAK OOMKCH
WMETE IIPABOE HAMpDABJIECHHE BHTKOB.
Hanpasnenua cun npecTaBaensl Ha puc. 12.24; onophi, Bocnpi-
HHMAIOLHME BHEUTHHE OCEBDIE CHIIbI, 0G0IHAMNM mebpaMH «2» U «4»
Ban uepBaka
~ Paccrosanue Mexly OnopaMu I~ dwz =340 mm. Huamerp
d, = 80 mm.

Fyg=Fa= = 3220 H;

Fyu=F,= _=810H;

Fue, 12.24. Cuanl B wepnav-
HOM JalemAcHEMM M OVOpHGLIE
peaKiiun

376

PeaxusH Onop (Ifpasyro .OfOpY, BOCHPHHAMAIOIIYIO -BHEIUHIOKO
ocepylo cuiy F,y, ofosznavum umdpoit «2»):
: B IUIOCKOCTH X2

, Fa
‘ Rxx—sz——z—=—2£=405‘H;

B TLIOCKOCTH Yz
I dy

—RyIII+FI'l 2 Fﬂl""i'———o
1160-170 — .
R, - 3403220 9 _ o5 e
‘ l d
Ryl —FrlTl—Fa1—il“=0;
1160 - 170 4 322040
Ry = bt — 955 H.

IMposepka: R,,l + R,y — F,; =205 + 955 — 1160 = 0.

v. CyMMapHEle peakinu

P, =P,; = /R + R} =}/405% + 205% = 454 H;
P, = P,y = YR + R%, = /4057 4 955% = 1040 H.

OceBnic COCTABINANOIIME DalHATHHBLIX Peakuui HMAPHKOBBIX
pannanmo-ynopﬂmx nomnmmcon o dopmyne (9.9)

S, = eP,y = 0,68-454 = 309 H;
S, = eP,, = 0,68 - 1040 = 710 H,

§8 TAE 1A NOAUTHIMHAKOB IUAPHKOBRIX PAJHATLHO-YIOPHLIX C yrioM
. o = 26° koaddunyenT oceBoro Harpyxenus e = 0,68 (cm. rab. 9.18).
. Occnme Harpysm. nogHnrAkob (cM. Taba. 9.21). B nammeMm ciy-
—S,; Torma P, =8, =309 H; P,; =
PaCCMOTpHM nenuif ((mcpahm») RO AT HAK,

P, 309

OTHONICHHE B, 1. 54

= 0,68 = ¢; oceByro HATpy3Ky HE yin-

DKBHBAJIEHTHAR HATpy3Ka
Py=P VKgK+=454.1,3 =590 H,

P rae no Ta6a. 9.19 And NPHBOLOB BUHTOBBIX KoRBelepoB Kg = 1.3,
Koadpumentst V=1 u Kr= 1,

T
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JoxroseunocTs onpenenaem no Gonee HarpyXeHHOMY [oA-

LIUIHAKY.
PaccMoTpHM npaBblil («BTOPOHY) MOAMIMIHHK.
Paa
Otnowenne —2—=——=340>¢
T P, 1040 ’

MO3TOMY IKBHBAJIEHTHYIO HATPY3KY OHPLACIACM C YUeTOM oceBoit;
P =(XP,V+ YPy) KeKr=
= (0,41 -1040. 1 + 0,87-3529) 1,3 = 4520 H = 4,52 kH,

roe X =041 1 Y= 0,87 no radn. 9.18,
PacueTHasa HONrOBEMHOCTH, MR 06, mo dopmyne (9.1)

c Yy 614 \2

PacyeTHag HONrOBSUHOCTL, Y

L 105 _ 2480.10°

L= ~gon~ = 60- 1444 ~ 22800 ™,

roe n = 1444 of/MuH — 9acTOTa BPAIIEHHA 4EPBAKA.

Bepommuii Ban (cm. pHe. 12.24).

PaccroAHHE MEXay OnopaMH (TOYHEE, MEXHY TOYKAMH MNpHIO-
JKeHHs paALATLHLIX peakuuilt Py u Py — cM. puc. 12.23) I; = 125 mMmM;
avamerp d; = 320 MM

Peaknuu onop (eBylc OROpY, BOCHPHHHMAIOUNYIO BHELIHION
oceyio cuiy Fg;, obosHayum uudpoi «4» H HpH ONpEAESHCHUH
OCEBOro Marpyxenus GydeM CHHTATE €€ «BTOPOM»; CM. tabn. 9.21)

B nnockoctu xz

R.;=R,= %i=32-22£= 1610 H.
B nnockocta yz
I d
Ryslz + Fra == Foy 5= 0;
—1160- 62,5 + 810- 160

Rys = =451 H;

125

I d
Ry412_'Fr2_22'"Fa2_'2“2"=0;

_ 1160-62,5 + 810- 160 _ 201 500
ol 125 T 125
Mposepka: R,3 — R,y + Fpy =451 — 1611+ 1160 = 0.
k¥

= 1611 H.

CyMMapHEIE peakiii

Py =P, =|/R% + R% = /1610 + 451% = 1660 H;
Py=P,e=)/R% + R%, = /16107 + 1611% = 2260 H.

Ocepnle COCTABAMOWNE pafnaiLHEIX peakmuil KOHHYECKHX
NOMMMITHAKOB — 1o popmyne (9.9):

SS = 0,838P,3 = 0,83 0,41 1660 = 565 H;
S4 =0,83¢P,, =0,83-0,41-2260 = 770 H,

rme Aus nogumnaukoB 7211 xosdpunuent sausnMs oceBOr o Harpy-
xenns e = (0,41,

OceBrle HArpy3KM NOAUIMIHUKOB (M. Tab1. 9.21) B HaueM ciy-
yae Sy < 845 Poa=F,> 8, — 83; torma P,3 =83 =565 H; P, =
= Sy + F, = 565 4 810 = 1375 H. :

Ans mnpasoro (¢ mEgexcoM «3») DOMIHNHMEA OTHOLIEHWE

P 565

= ——=0,34 < e, 1n03TO n H
Py = 1660 e, NIO3ITOMY NPH [OACYETE 3IKBHBATICHTHOH

HATPY3KH OCEBHIE CHJJBI HE YYHTLIBAEM.
DKBUBaNeHTHAs HArpyska

Py = P, VKsKp=1660.1,3 = 2160 H.

B kxauecrBe oNOp BEOOMOro Bajia IPHMEHEHbI OJHHAKOBBIE NOA-
mmmHuka 7211, JonroeeddgocTs ONpeneNAM AN 1eBOrg HOAMIHI-
HHK2 («4E€TBEPTOTO»), AJIA KOTOPOro 3KBUBAJICHTHAA HArPYy3Ka 3HA-
MUTEILHO OONBLIE.

P,y _ 1375

JeBoro (Muaexc «4») NoOIMHNHAEE — — = ———
Ana (strn ) nox P,. 2260

= 0,610 > ¢;

g ML JOIDKHEI YMHTBIBATE OCEBRIC CHJLILL ¥ ONPEOC/IATh IKBHBAJICHTHYIO

Harpy3ky no ¢gopmyne (9.5); npumem V=1; Ksg=13 n K;=1;

3 P
§ AJA KOHMYECKHMX RoaummnHukos 7211 npu ﬁ-’i> e ko3d¢rnneHTH
4

4 ,
e X =04 0 Y=1459 (cM. Tabn. 9.18 u I17);

Py =(04-2260-1 + 1,459-1375)-1,3-1~ 3780 H = 3,78 xH.

Pacuernaa gonrosedrocte no dopmyne (9.1), mum. ob.

o o 3
C\3 65 V2 65 \? 65
L= (__Pa) = (3,78) = (3,78) 378 13000 mMau. 06.,

. 1ae C =65 (oM. c. 375).
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PacueTHas ZOArOBEHHOCTH, Y

_L-10°  13000-10°

= 1. 106
Gon - 607 10w

L,

rae n = 74 of/MHH - 4yacTOTa BpALUEHMA Baja YepBAYHOTO KoJeca.

Croar Gonnums pacueTHAss RONTOBEYHOCTE OOEBRCHAETCA TEM,
YTO NO YCIOBHIO MOHTAXA AUAMETp MeHKH JoMKEeH ObTh Honnime
auaMeTpa dy; = 48 mm. ITosroMy 6N BeIfpan nogumnHAK 7211
Bo3MoXxeH BApHaHT ¢ mogmunmaxkoM 7210, Ho ¥ Ans Hero Aoiro-
BeuHOCTh Oyaer mopaaka 1 muu, 4. Kpome TOro, ciaelyer ydyecTn,
YTO BENOMBLH BAN MMEET MAIIYIO YACTOTY BPAINCHMA it = 74 06/MHH.

VII. Bropoii 3Tan KOMICHOAKH PEIyKTOpA

HcnonndyeM 4epTexu MepBOro 3Tana  KOMIOHOBKA  (Cu.
puc. 12.23). Bropoif atan (puc. 12.25) HMeeT Ue/Tbio KOHCTPYKTHBHO
o¢OpMHTE OCHOBHEIE ACTAH — HYEPBAYHBIH BAJ, Ban YepBATHOIO
Kolleca, YCpPBAYHOE KOJEco, Kopnyc, NOMIAMIAKOBRE y3Mbl H Jp.

CMA3EIBAHME 3ALENIEHAA ¥ HOIUIMIHHKOB — pa3OpeI3rHsaHuem
KHAKOr0 Mac/a, 3aJHTOro B KOpIlyc HiDKe yDOBHS HHTKOB TaK, I706bI
H36exaTE Ype3MEPHOTO 3aNOJHEHHS NONIUMITHAKOB MAaCcIoM, HarHe-
TaeMeiM 4epBsaikoM. Ha Bany yepBaxa yCTAHABIHBACM KDEIIBYATKH;
npu paboTe peayxropa oH¥ OyayT pa3zOprI3rHRaTh Macio W 3abpa-
CBIBATB €0 Ha KONeco H B MOANIMIHEKH,

Viunoruende eanoB obecneMHBaeTCcs PEe3RHOBLIMH MAMXKETaAMH.
B kphinike J1oKa pasMelniaeM OTaymHNY. B HukHeH vacTy kopityca
BLIYEDYMBAEM NPOOKY HJIA CHyCKa MACTA M YCTAHAB/IMBAEM MAacjo-
yKasaTens ¢ TpyOkoiH W3 Oprcrexna,

KorcTpyHpyeM CTEHKY KOpRyca H KpLINKKH. MX paiMepri Gplad
onpeaenenst B 1. IV ganHoro npeMepa. Briuepunsaem (uanusl H
mEHME nosac. KOHCTpYHpYyeM KPIOKH [J1A Ioakema.

VcTanaBnppaeM KpBIUKW NMONMIHMHMKOB Tayxie (cM. puc. 9.31)
H CKBOSHHIC /18 MAaHXKETHHIX ynIoTHeHWH (cM. Taba. 9.16). Ilox
KDHILIKH YCTAHAB/IMBAEM METANIMYECKHEC NpOKIAAKH ANnf pery-
THPOBKH. '

KoHcTpyKu#io 4epss4YHO:i O KONleca BhUIOAHseM mo pHc. 109,
Hacaxxupasd OpOH3OBHIH BeHEW Ha YYTYHHBI LEHTP C© HATArOM.
TMocaaxka H7/p6 mo FOCT 2534782

BrruepudpaeM NPH3IMATHEICCKAE WINIOHKH. HA BLIXOLHOM KOHIE
Bana uyepeiaxa b x i x [ =10 x 8 x 40 mM, HA BRIXOZHOM KOHUE
Bana yepesuHoro komeca b x h x [=14 x 9 x 80 MM ¥ mog yep-
BASHBIM KoJecoMm b x A x I =18 x 11 x 80 MM (oM. Taba. 8.9)
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VIII. Tennosol -pacuer pedyKTopa

Hna HPOSKTHPYEMOTO peayKTOpa NIORns TEINOOTBOAALIEN
nosepxroctu A 0,73 M? (3ech yUMTBIBANACh TakKe IUIONRIE
AHMINE, TIOTOMY 4TO KOHCTPYKIUA ONOPHBIX Tant 0GeCHeHBaeT WHp-
KYJIAIMIO BO3AYXa OKOMNO [HHIUA).

Tlo bopmyne (10.1) ycnosue paGoTsl peayktopa Ge3 neperpena
npu HpomoaxuTestroll pabote

P‘I (l — T'|)
ktA S [At]s

roe P, =5 kBT = 5000 Bt - tpebyemas mna paboTsl MOILIHOCTE
HA uEpBJIKE.

Cuntaem, 4TO 0OecHEYHBASTCA JOCTATOYHO XOPOINIAS MEPKY-
TALHA BO3OyXa, M OpHHAMAaeM lcoacbq:nunem TeIUIOREPEIAYH
k.= 17 Bt/(m*-°C). Toraa

5000(1 —0,82) _ 5000-0,18
17-073 124

A=ty—t=

At = = 72,5° > [At].

HonyckaeMplit nepenafi TeMIEpaTyp HpH HIDKHEM 4epBAKE
[Ar] = 60°.

Jms yMeHBHIEBHA At CAeqyeT COOTBETCTBEHHO yBeﬂK‘IHTL Termo-
OTHANIIYIC NOBEPXHOCTE NpOHOPUHOHANEHO OTHOIICHHAKY [At]
= 72,5/60, caenas xopnyc peGpHCTHIM (CM. pHC, 1225 u 10. 38).

IX. Tlposepka OpOYHOCTH WIMOHOYABIX COEAMMEHHH

Tposepounslif pacueT Ha CMATHE NPOMIBOMAT TaK X€, KaK M B
NPEABIOYIMX PHMEPaX.

3peck NPHBEICM [POBEPKY MPOTHOCTH MIHMILL OJHOTO coeIMHEHHS,

Nepenarilero Bpamammmi MOMEHT OT Baﬂﬂ. HYepBAYHOT O Koneca
K Mydre.

Iuamerp Bama B 3TOM MeCTe dyy = 48 MM. CevucHde W [IVHA

mnonku b X A X [ =14 x 9 x 80 v, royfupna masa ¢ = 5,5 MM

Monternt Ty = 5 = 517.10° H . vm.
HanpsoxeRns CMATHS
2T, 3 2.517.10°
dy(h—t;)(I—b)  48(9—55)(80—14)
< [Oa] (oM. § BA).
382

=935 Mlla <

Ocou =

i obecnevena, Tak Kax

g sanaca HpOYHOCTH B ONACHEIX
: CEYCHMAX BAJA YEPBAYHOIO KoJe-

X. Vroudennblii pacuer Bajion

" . YepsaiHBHI BANl NPOBEPATh Ha NPOYHOCTH HE CIIEAYET, TAK Kak
pasMepsl ero [ONEpeHHX CeYeHAH, NPUHATHIC NPH KOHCTPYHpOBa-
HHH [OCTE pacyeTa FeoMeTpHueckHx XapakTepucTuk (d; = 80 MM,
dyy =96 MM ¥ dgy =608 MM), 3HAUHTENLHO HPEBOCXOAAT TE,
KOTOPEIE MOTJIH ObITH HONYYESHL! pacuieToM Ha kpyuenue, HanoMuanm,
4TO RUAMETP BBIXOJAHOT'O KOHNA RAJIZ MONYMRICH NPH PAcYeTe HA
kpyuenue 18,7 MM, a ME no coofpaxenusM KOHCTPYHPOBaHHA
HPHHAIM €ro dpy =32 MM (MH pelIMNAW 3ToT JHAMAMETp A4S
yaoGerBa coeqnHenHs HPHHATh PaBHBIM RHAMCTDY Baja 30€KTPO-
IBUTATENA),

ITposepum cTpeny nmpornba uepBAka (pacueT Ha XECTKOCTE)

TIpHBeeHNBIH MOMEHT HHEPUWHA HONEPEYHOTO CeYeHUd YepBRKA

np — 64 d
. f1

760,84 96 . s
=2 (0375+0625 608)-92-10 MM

(dopmyna n3secTHE M3 KypcoB «Conpomnneﬁuc MATEPHATOBY H
g «JleTamn Maltiga»),

Crpena nporufa
_ RYFHL +F4 =125

f= 48ET,
e
340° J/810* + 1160° L .
= T48.2,1-10°-92. 10 0 v .
] i g zj'
1 = 0,00602 nm. o V7 sl LA
onyckaeMEii nporub o F
HAony pory At R%T AR
[f] = (0,005 + 0,01)m = p
_ [/
= (0,005 + 0,01)8 = 2 :
= 0,04 = 0,08 mm. H, %
Takam o06pa3oM, XKecTKocThb p e
! 1

S =0,00602 mm < [f].

Teel

Onpeaenenne koxpdumienTon

Puc. 11.26. PacueTHAR cXxema Bana
JephAgMHOro Koleca
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ca (puc. 12.26) cAcayer TPOROAHTL . AHAJNIOTHMHO TOMY, Kak
3T0 BLIIONHEHO A7dd BEAYLIErO Banda Koco3yboro [MAHHAPU-
yeckoro penykropa (cm. § 12,1 n puc. 12.8).

B namHoMm TpMMepe 3amackl mpoYHOCTH Gosgbwie [S], TAk Kak
OMAMETPHI Y1aCTKOB Baja, BRIGPaHHbLIE N0 YCIOBHAM MOHTAXA, 34a-
YATENBHO npenmmam'r pacHeTHRIE,

XI. Hocaaxu aeTanecii peaykropa H oc]inpmenne YepTERA

BrinonHEHHE 3THX NO3MIME HPOM3BONUTCA AHANOTMMHO TOMY,
Kax 3710 caenano B npuMepe §12.1. Cnenyer noGaenaTs nocanky 6poH-
10BOr0 BEeHIA Ha uyTyHHb nentp H7/p6.

'XII. BuiGop copra Macaa |

CMa3nlBAHME 3alENAeHHY ¥ NOAMMOHAKOB NPOM3BOAMTICA pas-
GpboreBapdeM ckuakoro Mmacma. Ilo raém. 1109 ycranaemmsaem
BA3KOCTH Maca. [Ipu KOHTAKTHBIX HAnpSKeHMAX oy = 129 MIla u
CKOPOCTH CKOJIBXKEHNK b, = 0,15 M/C pexoMeHayeMad BAIKOCTE MAC/A
A0JKHA GBITE MPRGTHINTENLHO pakHa 15 - 10™° M*/c. Mo Tabn. 10.10
npMHEMAEM Macno asuwaisionsoe MC-22,

XIII. Coopxa penyxropa

Ilepen cOGopkol BHYTPEHHIOW 0OOJOCTE KOpIyCa TUIATEALHO
OURINAKOT H MOKPEIBAt0T MacnocTolikoil kpackoi: C6opky peaykropa
NpOM3BOJAT B COOTBETCTBHA C uepTekoM obmero suaa. Havunaror
cGopky ¢ TOro, 4To Ha YepBaA4HBIl Baj HA/ICBAIOT KPBUIBYATKH H
LIAPHKOBLIE PafMANBHO-YIOPHBIE HOAMIMIHNMKY, IPEHBAPHTENBHO
Harpes ux B macme ao 80-—-100°C. Cobpanmniii uepBavHLId Ban
ECTABIAIOT B KOPHYC. '

ITpu ycTaHoBKe 4epBAKA, BHIIOIHEEAOTO 32 OHHO LEJOE C BAJIOM,
caenyeT oGpaTHTs, BHHMAHAE HA TO, YTO [UIA NPOXOJA 4epBiKa ero
OMAMETp MoNKeH ObITL MEHBIIE HUAMETPA OTBEPCTHS ANA NOA-
[UHOHAKOB. B Hallem ciyvae HapyXHbid IMaMeTp uepbAka djy =
= 06 MM, a HAPYXHLI! IUaMeTP nOAUTENHAKOB 46309 D = 100 Mm.

B mayane cOOpKM Bana YepBATHOTO KOJECa SaKIAadBIBAIOT
ITNOHKY W HATPECCOBLIBAIOT KOJIECO IO ynopa B OypT Baja; 3aTem
HAEBAIOT PAaclopHyro BTYIKY M YCTAHABIHBAI0OT POJMKOBLIE
KOHMuECKME HOMIMANUKY, HarpeTsie B Macne. CoOpanneiil Ban yxna-
IBIBAIOT B OCHOBAHMH KOPNyca ¥ HANEBAlOT KPHIUKY KOpPIyca, 1o-
KphBas NPEABAPMTENBHO MOBEPXHOCTH CTHIKA (hlaHNEB CouUpTO-
BhIM JJaKoM. 174 HEHTPOBKYM KPBIMIKY yCTAHABIHBAIOT HA KODIYC
¢ NOMOLIBID HBYX KOHHHECKHX HITHGTOB H 3aTHryBaioT GOMTHL.

JaxnagnBaeT B HOAMIHNHUKOBLIE CKBO3HEIE KPBLIMIKA PE3HHOBLIC
MAHXeTH ¥ YCTAHABNHBAXOT KPBUIKH C [POKJTAJIKAMH,

384

PeryIMpoBKy pPagualbHO-YHODHEX ROMUHITHAKOB IPOHIBOIAT
#abopoM ToRKHX MeTanauyeckux npoknamox I u IT (cm. pHc. 12.25),
YCTAHABIMBAEMEIX NOA (MIaHUB KPBHIMEK MOLMIMIHHKOS.

Jlas peryIuMpoBKEM uepBSIMHOrO 3ALSHNEHMS HeoOXOAHMMO Bech
KOMIIIEKT Baja ¢ UEPBAYHLIM KOJECOM CME[UATE B OCEBOM HANpas-
JIEHMH 10 COBHANEHHA cpelHeHl MIOCKOCTA KOJIeca € OChIO YepBAKA.

Droro Ao6HBAIOTCA NEPEeHOCOM YacTH npoxnagck II ¢ onnoH

CTOPOHEL KOopnyca Ha Apyrylo. UTofnl npy 3TOM COXpaHNIach Pery-
JHPOBKA MORIIMAHWKOB, CyMMApHad ToluuHAa Habopa npoxna-
gox 11 momxua OCTAaBATHCA G€3 MIMCHEeHHHA.

BeepraiBaror npoGKy MACTOCHYCKHOIO OTBEpCTHA ¢ npoxnal-
KO ¥ Mac]oyKazaTens. 3aJMBalOT B PEOYKTOP MAaciao W 3aKphIBaioT
CMOTPOBOE OTBEPCTUE KpbIUKOH C OTHymMmHOH,

CoOpanuslil peaykrop oOKaTLIBAXOT H HCHBITHIBAIOT HA CTEHME.

§ 12.7. PACYET OQHOCTYIIEHYATOI O
YEPBAYHOI'QO PEJYKTOPA OBUETO NPUMEHEHUA

PacueT OCHOBHMIX [APaMETPOB NPOBEAEH NPH YCNOBHH, YTO
peayKTOp MOXET OHITH MCnoAb3oBAH JUtA pabOoTHI O ompexene-
HOTO 3MEKTpOABUraTend, a pabouad MalllMHa 3BpAHEC HCHIRECTHA.

3AZAHHE HA PACHUET

PaccuuTaTh, 4epBAMHEIA pemykTOp ofuero HasHaucHHE OT
anexTpoasurarens 4A 132 M2 V3 meummoctsio Py, = 11 xBr ¢ cun-
XporHO# gacToTol Bpamenus 3000 of/mmn M ckonexenmem 2,3 %
K HEM3BECTHOMY notpebutemio {cm. pHc. 10.23).

IlepefiaToyuoe Yucno penykropa u = 40.

PACYET PEOYKTOPA

HomunaneHble YacTOTH! BPATIEHAA W YrIIOBBIE CKOPOCTH BAIIOB
penyxropa

1y = Ry = 3000 — 0,023 - 3000 = 2931 o6/mun;
nn, 3,14.2931

Wy = iy = 30 = 0 = 307 pan/c;
__- ny _ 2931 _ .
ny = el T 73 o6/MRH;
m 307

©2=— = o = 7 paa/e.

Bpamaromme MoMEHTE
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=]

Pa _ 114107
0, 307

Ty = Tyum = 35,8 10%. 40.0,75 = 1070 10° H. mm,

T = =358 H.-m = 35810 H-mm;

rae KITLJ{ opuentuposouno npuuar n = 0,75.
Marepsansl 7R BEHIA YEPBAYHOTO KOJNECa W YepPBsKa HPHMEM
no Tabn. 4.8, nonaras, 4to 6yJAeT 6ONBIWIAA CKOPOCTL CKOJILXKEHHA |

(ve > 10 m/c), Tax Kak uacTOTa BPAIICHMA YEPBAKA, 3HAYMTENEHA — b

2931 o6/mun. B aToM coydae cleayeT AAd BeHUa 4epBAYHOIG Kolleca

NPHHATE ONOBAHHYIO GPOH3Y, ANA KOTOPOi Jlomyckaemoe Hamps- .

xenve [ oy ] He 3aBHCHT OT CKOPOCTH CKOIbxeHis. Jlnda BeHua yepBay-
HOTO koneca npuMeM Gpomiy Bp010d1, oTauTyro B KOKWNB; Ans
YepBAKa — YIIEPOAMCTYIC CTans ¢ TeepaocTeio HRC > 45, B arom
cay4ae Ho Tabn. 4.8 ocHOBHOE MoMyCKaeMOe XOHTAKTHOE HATIPAKEHHE
[ou] =221 MIIa. Pacuernoe JonyckaeMoe Hanpmxewne [oy]=
= [oy) Ky (€M. c. 66), rae koadduuuesT NONrOBEHHOCTH NPAMEM
0 ero MEHHManpHOMY anauerHio Ky, = 0,67 (cm. ¢ 67).
Toraa :

[or] = 221.0,67 = 148 MITa,

Yucno BUTKOB YepBika z, NpHHAMaeM B 3aBHCHMOCTA OT nepe-
JaToydoro wdcna: npH u =40 npmaumaeMm z; =1 (cM. ¢ 55)
ucno 3yGeeS YEPBAYHOTO Koneca

z; =zyu = 1-40 = 40,

TIpu#uMaeM NPeJBapHTENsHO Ko3ULUMEHT AHaMETpa MEPBAKA
g = 10 n xospdunpenr marpysxm K =12
OnpenenseM MeXOCEBOE PaCCTOAHHE H3 YCIOBHS KOHTAKTHOI
npounocty [cm. dopmyny (4.19)]:
3

170 2
“"=('32‘“) ("—) K=

2

—=| oy

_q[ ] 3

3
2 2
1 _170 Ni070.10%-12 = 50 |/{ 70 1280 =
40 592
o148

= 236 MM.

_ 40+
10

Moaoynne
y 2a, 2.236

Zz+gq 40+ 10

Npunamaem o NOCT 2144 —76 (ta6a. 4.1 1 4.2) cTantapTHLIE
spaueHua m =10 MM 1 g=10, a 7akke z; =40 ¥ z; = 1.

386

=045 Mm.

Torna nepecYHTLHIBAEM MEXOCEBOE PACCTORHME O CTAHIADTHLIM
IHAYCHRAM M, ¢ U Z3:

_m(zz +q) _ 10¢40 +10) _ 250 MM

a =
¥ 2 2
MexoceBoe paccTodHie a4, = 250 MM ToXe NOAYYHIIOCE CTaH-
HAPTHLIM,
OcHOBHBIE PA3MEPHl YepBAKA:
HeNNTeNBHBIH AMAMETD YepBRKa

dy =gm=10.10= 100 mmM;

OHAMETP BEPLIMH BHTKOB uepBiaKa
doy=d, +2m =100 4 2 - 10 = 120 mmM;
JVAMCTP BHAJMH BUTKOB dYepBAXa
dyy =dy —24m =100 — 24-10 =76 mm;
AnuHA HapesaHHod dacty numdoBaHHOro vepsska [cM. dop-
myny (4.7)]
by = (11 4 0,06z;) m + 35 = (11 + 0,06-40) 10"+ 35 = 170 Mmm;

JHenuTenbHblit yron nogeema ¥ no tabn. 43:opa 2, =1l ng=
= 10 yron 7= 5°43'. _ .
OcCHOBHEIE Pa3Mephl BeHNa YEPBAMHOIO KoJeca:
JETIRTENLHBIH AHAMETP YepBMMHOTO KOneca

dy = z,m =40-10 = 400 MM;
JHAMETD BepPLIHH 3YObER YEDBRYHOID KOJiEca
daz = dy + 2m =400 4 2. 10 = 420 »m;
JHaMeTp BhajuH 3yObes 4epBAYHOro Kojeca
dpy =d; — 24m =400 — 2,4. 10 = 376 ™M,
HaRGONBIIKMA JHAMETD YepBAYHOrO KoJeca

om 6-10

IHpHHA BeHna uepaAuHoro Koneca [cM. dopmyny (4.12)]

darry S doy +

bz < 0,75(1“1 = 0,75 120 = 90 MM,
Oxpymﬂaﬂ CKOPOCTh HCDBAKA

xdgr,  3,14-100-107%- 2931
1="60 )

=154 m/fc.
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-CKOpOCTb CKOJBXEHHA
"y _ 15,4
cosy cos5°43

v, =~ 15,5 Mm/c.

Ipeanonoxenne, 4YTo CKOPOCTH CKombxeHus Gyner Gonee
10 m/fc, onpasmamoce. IlosTtoMy nnms BeHua YepBAMHOTO Kojeca
6nina Bnifpara onoBsHHAS OpOH3a.

Vrounsem KIIJ peaykropa [eM. dopmyny (4.14)].

ITo Ta6n. 4.4 npu ckopocTH v, & 15,5 M/c npr wmadoBaHHOM
YepBAKe [PHBCOCHHEHT yron tpeHus p' = 1°,

KIIJT peaykropa ¢ y4eToM HOTEPh B ONOpaxX, OTEPL HA pa3-
OpBISTHBAHNC M NEpeMellMBaNMe Macna

tgy tg 5°4%
tz (v + p) tg 6°43

ITo Ta6n. 4.7 BeifWpaeM 7-10 CTEHEHL TOYHOCTH NEPEJAYH H
HaXoauM 3nauenre Koddummenra mumammusocTH K, = 1,25 (B
Tabune CKOPOCTH CKONEXEHNA NPUBEACHBL TOABKO mO 12 M/c).

KoapuusesT HepaBHOMEpHOCTE pACHPEACNEHHA HATDY3KM

[cm. dopmyny (4.26)]
Kg=1+ (-zg—)a {1 - x).

B srol dopmyne:

koapunment nedopmanuy vepsska 9 — no Tabn. 4.6; B 3aBu-
CHMOCTH OT ¢ =10 ¢ z; =1 oH pamen 0 = 108. Tipx Heznaumu-
TENBHBIX KONEOAHMAX HATPY3KH BCHOMOTATENLHBI Ko3qbuoyeHT
x =0,6 {cMm. c. 65);

n = (095 + 0,96) = (0,95 +0,96) =0,79.

40 \?
Kp=1+ (W) (1 — 0,6) ~ 1,02,

KoaddpnumenT Harpysku
K=KpK,=1,02-125~127.
INpoBepseM koHTakTHOE Hanpaxenue [cM. dopmyny (4.23)]:

Z3 =+
o _1m LK (T{ * 1) 170 Vlovo- 10°.1,27.5°
H — = =

3 al 4 250°
q

25 1360.10°. 125  425.368-112 17500 _
= 158-10°.10°  397.317 126

= 119 Mila < [oy] = 148 MIla.

IipopepaeM DPOYHOCTH 3yOheB YEpBAYHOrO KOneca Ha H3Iruo.
DEBMBATIEHTHOE YUCAO 3YOLEB

7 = £z - 40
" cosdy  (cos 5°43)

Koaddpumuenr dopmsl 3y6a no 1abnm 4.5 Yr = 2,265.
Hanpaxkenue nirnéa

_ 12T:KYe  1,2-1070-10%.1,27- 2,265
- Zzbzmz - 40 . 90 - 102

OcroBHOE JONTYCKAEMOE HANPMKeHAe w3ruba JnA pesepcUBHOH
paborsl no tabn 4.8 [o_(r] = 51 MIla.

PacueTHoe monyckaemoe Hanpsmkenue [o_ir] = [o.ir] Krr
KosdduupesT AONrOBeTHOCTH HPHMEM HO €ro MUHMMAIIEHOMY
anagenuro Ky = 0,543 (cMm. c. 67).

Taknm obpazom [G_(r] = 51-0,543 = 27,6 MIla. TipounocTs
obecnedena, Tak Kak of < [6_5]).

Pacder BaJIoB ¥ HOAWMIHAKOB H 3CKU3HEIE XOMIOHOBKH BRIUNOMN-
uAeM TaK Xe, KaK M B IpeasiayumemM npumepe. IIpr koMnoxoske
YYHTHIBAEM, YTO B JaHHOM HpHMeEpe YepPBIMHBI PEXYKTOp HMEET
BEPXHMI1 YEpBAK, ¥ CMA3bIBAHWE 3ANEIUIEHAA NPOHCXOOUT NyTeM

= 40,5.

Or =11,8 MIIa.

‘HOTPYXeHEA 3y0LEB u€PBATHOro KOMeca B MAcTo H pa3sGpuisrupanua

ero (B 9TOM ciyiae B KPRUIBYATKaxX HeT HeoOxommmoct). Cremyer
EMETh B BHIOY, 470 HEKOTODHIE Y3/iLI PEHYKTOPA ¢ BEPXHMM Hep-
BAKOM OTAMMAIOTCA OT Y3108 PeHYKTOPA, B KOTOPOM YepBAX pacio-
JOWEH CHH3Y.
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IMTPWIOXKEHUA

II1. DnexkTpoapwraTe/ ACKEXpOERLIe cepHH 4A, 3aKpLITele 08YBaeMBble
(oo T'OCT 19523-—81)

CuHxpoHHaa 4aCTOTa BpalieRus, ob/uun
Mow- 3000 1500 1000 750
HOCTb,
XBT | Tuno- 5 Ta| Tuno- 5 Tn| Tuno- 5 Tal Tuno- |5 |Tn
pasmep | % T,| Pa3mMep % Ty | pasmep |20 T,| pawmep % T,

0,55 | - 63B2 18,5 71A4 | 73 71B6 {10 80B8 |9
0,75 | 71A2 )59 71 | 75 80A6 (8.4 90LAB 8.4
1,1 71B2 |63 30A4 | 54 80B6 |80 90LB8 |7,0{1,6
1.5 1 80A2 |42 80B4 | 5,8 90L6 |64 100L8  |7,0| ]
2,2-1 80B2 [4,3]20] 9or4 | 51| 20| I00L6 51120 112MAB (6,0
3,0 90L2 |4,3 10084 | 4.4 112MAG |4,7 112M8 15,8]1,83
a0 | 10082 [33 10014 | 47 112MBé6 |5, 13288 {41
55 | 100L2 |34 112M4 | 3,7 13282 133 132M8 4,11
75 | 112m2 )25 ] 13284 § 30 132M6 (32| | 16058 |2,5{14
1,6 p132M2 [2,3]1,6] 132M4 | 2,8 16056 2,7 160M8 12,5,
15 16052 (2,1 16054 | 2,3 160M6 |26 1830M8 |2,5
18,5 | l60M2 2,1 160M4 | 2,2 180M6 2,7 200M8 2,3
n 18052 12,0 18054 120 200M6 |28 200L.8 (2,7
30 | 180M2 |1,91.4] 180M4 | 19| 1,4 | 20006 (2,1 225Ms 1,812
37° | 200M2 |19 200M4 | 1,7 225M6 |18 25088 |15
45 | 20002 |18 200LA | 1,6 25056 |1,8{1,2] 250Ms |14
55 225M2 11,8] | 225M4 } 14 250M6 |13 28058 (2,2
15 25082 114 12 25054 | 1.2 1,2 28056 {20 280MB 122]
90 250M2 |14]77] 250M4 | 1,3 280M6 20 31588 (20010
110 28052 (2,0 28054 | 2,3 31586 |20 3I5SMB8 (2,0

INNpumewanua: |. Ilpamep ycnosuoro oboapaveRus 3NEXTPOABHIATENR

moyRacTsio 11 kB, cuuxpodHan sactora Bpairenns 1500 oG maun.
Jaexmpodauzamery 4A132M4Y3

2. 3naveHHs CUMBOJIOB B YCNOBHMX 0003Ha9eHRSX: mmdpa 4 ykaswelBaeT no-
PEAXOBLG HOMep ceprE, Byksa A — poJ ABHraTean — aCHHXpoHHLIR. Chenyiouise
aa Oyxmoffi A wumcma {(OPYX- MIH TPEXIHAMHLIE) COOTBETCTEYIOT BBICOTE OCH
ppaiednd, MM; Oyxeel L, 5 u M ordocarc® x yCcrauoBOYHRIM pa3Mepam Lo
Aauee craHuAn; Bykew A u B — ycmosHule 0B03HaMEHHS QRMHHEL CEpACYHMKA
cratopa. Lndpu 2, 4, 6 m 8 camavalor qucno nomocos. [locnenrue Asa 3Haxa
¥3 nmokazslBalor, 9TO QBMIATENE NPENBAIHIMCH AN JKCTINYATAIMH B 30HE yMe-
PEHHOrC KAMMATA. T

3. B rpade s yxazaHo CxonbxkeHue, % 1 b rpade — MaHE IMAYEHHA OTHO-

1
LWIEHMS BEHYHH HYCKOBOTO H HOMIHAIBHCIO Bpaiawwillex MOMENTOB.

4, TaBapuTHbie ¥ YCTAHOBOYHLIE DaiMepel ABHraTeseli cepHH 4A RaHml B
Tabn. T12.

390

Hcnionuenue 3akpertoe ofaysaemoe (o I'OCT 19523—81)

I12. DnexTpogskraTena cepur 4A.

te [
al et i &)
L) .}
1 b
\l_ g VM
ul b | b b d
Ly
[aGapurisie pasme- | YCTZHOBOMHBIC H UPHCOCIHHH-
Tuno- Qucne pE, MM TeNLHHE paMEpPE], MM
PHZMCP noAcoB Ll Lz H D d] dz ’1 ’2 {3 b d
4AAS0 2.4 |174|198] 142 112| ol 9| 20| 32| 63| 80|58
4AA56 24 |194]221] 152 128|11|11) 23 | 36 | 71 | 90|58
AAASY  |2:4:6:8)216]250] 164| 138]14]14] 30 | 40 | 80 | 100} 7
AT 285| 330|201 [ 170 19]19] 40 | 45| 90| 112 7
4AB0A 1.4 6;8] 3001 355|515 186|22|22f 50 | 50 | 100]125]10
4A80B 320 375
4A90L, 350| 405 | 243 | 208 24| 24] 50 | 56 [ 125 14010
4AL00S 365| 427] 265 132 1
4A100L Jos | 457| 280| 235 28| 28| 60 | 63 | 49| 60
aAl2M  |2:4; 6:8[452] 534] 310] 260|32{ 32| 80 | 70 {140} 190]12
4A132S 430 | 560
g 178 | 216! 12
AA132M 530| s10| 30| 302|38138) 80 | 89117
2 leaa|737 42] 178
4A1608 Y _
4; 6: 8 430| 358 | *8] 42| 110 108 25415
AAL60M 2 667|720 42| 210
4;6; 8 48
4A180S 2 les2|778 48] 203
4: 658 470| 410{7>| 48| 110 121 279
4A180M 2 l702{818 48] 241
4; 6: 8 55
M1
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Hpodoaswenue 112

: -I‘a-ﬁaplrmue paiMe- | YCTEROBOWHEIE H NPHCOCHHHY-
Tano- Upeno | . Pul, MM TENLHLIE PAIMEPH, MM
paamep pmomeet® | L |l o |afel a6 |e
4AZ00M 2 | 760|875 55 |110133] 56 19
: 4;.6: 8 | 780)905 | 5351 450|60| 55 140 133 318
4A200L 2 |800{915) 55} [ 1101433} 305 19
4; 6; 8 | 830|945 60l | 140
4A225M 2 |B101925| y95) 491 |53|55 110 149 356 19
4; 6; 8 | 840985 65| 60| 140 -
4A2508 2 __)o15|1060] 610 554 [57]%5] 140 | 168 406 9
4: 6; 8 75170
4A250M 2 |oss{1100| 610 554|93]95 140 168 | 349 | 406 | 24
‘ 4; 6; 8 75|70
113, MapakonoAINEAKA paluaiibHElE OJHOPAINLIE
Pasmepsr, MM
] -]
-~ ~1
[
,. L
N et | | S !
) Ry
(mo TOCT 833875) (mo TOCT 7242—81) '
100 —200— 300 — 400 80100 — 80200
392

Hpodonscenue 113

" Tpy3onomneMuocTs, xH .

YcnonHoe d D B , pre—— e s
ofosHayeHRe yecKasx: qecras
< 0
OcoGonerkas cepus
100 - 0] 26| 8|05 4,62 1,96
1M - 12 | 28 81 05 5,07 2,24
104 80104 20 421 12 |1 9,36 4,5
105 - 25| 47 12 ] 1 11,2 5.6
106 80106 30| 55| 13 | 1,5 13,3 6,8
107 - 35| 62| 14 | 1,5 15,9 8,5
108 80108 401 68| 15 ] 1,5 16,8 9.3
109 - 451 715116 | 1,5 21,2 12,2
. 110 - 50 78T 16 | 15 21,6 | 132
111 — 55| 90| 18 | 2 28,1 17
112 — 60| 95| 18 | 2 29,6 18,3
113 - 65| 100 | 18 | 2 30,7 19,6
114 - 70110 20 | 2 37,7 24,5
115 - 75 115 | 20 | 2 39,7 26,0
116 - g0 | 125 ¢ 22 | 2 47,7 31,5
117 - g8s | 130 | 22 | 2 49,4 33,5
118 - 90 | 140 | 24 | 2,5 57,2 390
119 - o5 | 145 | 24 | 2,5 60,5 41,5
120 - 100 | 150 24 2,5 60,5 41,5
Jlerkas cepan
200 80200 10 30 9 1 59 2,65
201 80201 12 32t 10 |1 6,39 3,1
202 80202 15 350 11 1 7.8 3,55
203 80203 17 0] 12 |1 9,56 45
204 80204 20 47 14 | 1,5 12,7 6,2
205 80205 25 521 15 | 1,5 14,0 6,95
206 80206 30 621 16 | 1.5 19,5 10,0
207 - 35 72 17 ] 2 25,5 13,7
208 80208 40 g0 18 | 2 32,0 178
209 80209 45 | 85| 19 1 2 | _332 . 18,6
209A — 45 85| 19 I 36,4 20,1
210 - 50 90| 20 | 2 35,1 19,8
211 - s5 | 100 21 | 25 43,6 25,0
212 80212 60 | 1101 22 | 25 52,0 310
213 80213 651 120 | 23 | 25 56,0 34,0
214 — 70 | 1251 24 | 25 61,8 37,5
215 80215 75 | 130 | 25 | 2,5 66,3 41,0
216 - 80 | 1401 26 | 3 70,2 45,0
217 - 85 | 150 28 | 3 83,2 53,0
393
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Hpodoawenue 113

394

IpyaonoaseMuocts, tH
YcrnoeHROE d B B r pr—— CTaTH
obo3ngayenns yecxas yecRan
[al Cy
217A — 85| 150 28 | 3 89,5 56,5
218 80218 90 | 160 30 3 95,6 62,0
219 - 95 170 32 3.5 108,0 69,5
219A - 95 170 32 35 115,06 74,0
220 80220 100 | 180 M 3,5 124,06 79,0
Cpenusn cepan
300 10 35 11 1 8,06 3,75
301 12 37 12 1,5 9,75 4,65
302 15 42 13 15 11,4 54
303 17 47 14 1,5 13,5 6,65
304 20 52 15 2 15,9 7.8
305 25 62 17 2 22,5 11,4
306 30 72 19 2 28.1 14,6
307 35 20 21 2,5 33,2 18,0
308 40 90 23 25 41,0 22.4
309 45 100 25 2,5 52,7 30,0
310 59| 110 27 3 65,8 36,0
311 55 120 29 3 71,5 41,5
312 60 130 3 35 81,9 48,0
313 65 140 33 3.5 92,3 56,0
314 70 150 35 35 104,0 63,0
315 75 160 37 35 112,0 72,5
316 20 170 39 35 124,0 80,0
316K5 80 170 39 3,5 130,0 §9.,0
7 85 180 41 4 133,0 90,0
318 90 190 43 4 1430 99,0
319 95 1 200 45 4 153,0 110
319Ks 95 | 200 45 4 161,0 120,0
320 100 | 215 | 47 4 174,0 132,0
Trxenas cepmu
- 403 17 62 17 2 229 11,8
405 25 80 21 2.5 36,4 20,4
406 30 20 23 2,5 470 26,7
407 35 100 25 2.5 55,3 31,6
408 40 110 27 3 63,7 16,5
409 45 120 29 3 76,1 45,5
410 50 130 31 35 87,1 52,0
411 55 | 140 33 35 100,0 63,0
412 60 150 35 3,5 108,0 . 70,0

fMpodonscenue I3

I'pysonoamemiiocts, kH
Ywiosuoe
ofo3nauenne d b B r IMHAMKYEC- cTaTHae-
kas C cxan Cp
413 65 160 37 3,5 119,0 78,1
414 70 180 42 4 143,0 105,0
416 80 200 48 4 1630 1250
417 85 210 52 5 174,0 1350

T14. MapikonoIUNMBHEN paiuaibHbie CHepRieCKHe JRYXPRIHLIE

{no I'OCT 5720—75)

T
A
WAV,
r A
o \,{ Y
Pasmepur, MM
¥ c
ol g | o [8] - Lol .| » |y
YeHHe xH
Jlerkan y3gaf cepas

1204 20| 47 |14| 1,5 | 995 3,18 | 0,27 | 2,31/3,57 | 2,42
1205 25| 52 (151 1,5 | 12,01 1 40 | 0,27 | 2,323,6 2,44
1206 301 62 [16] 1,5 | 156 | 58 | 024 | 2,583,99 | 2,7
12067 351 72 17) 2 159 | 6,6 | 0,23 | 2,74/424 | 2,87
1208 40| 80 |18| 2 19,0 | 8,550,222} 2.87/444 | 3,01
1209 451 85 |19] 2 21,6 | 9,65 ] 0,21 | 2,97/4.6 3,11
1210 50| 90 |20 2 22,9 10,8 0,21 | 3,13/485 | 3,28
1211 55| 100 (21| 2,5 | 265 13,3 0,2 3,23/5,0 3,39
1212 60| 110 122 2,5 | 30,2} 155} 0,19 | 3,41/527 3,57
1213 65| 120 |23] 2,5 | 3,2 | 17,2 0,17 | 371/573 | 3,68
1214 76| 125 |24| 2,5 | 34,5 18,7 0,18 | 3,51/543 | 3,88
1215 75| 130 125 2,5 | 390} 21,5 | 0,18 3,6/5,57 3,7
1216 80 | 140 |26 3 39,7 | 23,5 0,16 | 3,94/6,11 4,13
1217 85| 150 28] 3 488 | 285 0,17 } 3,69/5M 3,87
1218 90 | 160 |30 3 572 32,0] 0,17 3,76/582 | 3,94
1220 100 | 180 {34 3,5 | 63,7| 370] 0,17 ] 3,68/569 | 4,81
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TMpodoancenue IT4

Yenosdoe c [ Co

obo3na- d D Bl r € ¥,
e sH

Jlerkan mmpoxas cepua
1500 10 30 |14 1 728 | 1,76 | 065] 09715 1,02
1506 30 62 |20 1,5 | 153 ] 57039} 1,59/247 | 1,67
1507 35 72 23] 2 21,6 | 82] 037 1,692,62 | 1,77
1508 40 80 231 2 2251 941 0,33 197299 | 1,99
1509 45 85 |23 2 23,41 10,7 | 0,31 2,06/3,18 | 2,16
1510 50 90 23] 2 234 | 11,5 0,28 2,2/3,41 { 2,31
1516 20 140 1331 3 488 | 27,01 0,25] 2,39/3,85 | 2,61
1517 85 150 [36] 3 58,5]| 31,5] 0,25] 2.48/3.84 | 2,60
Cpennga yikas cepmm
1304 20 52 |15 2 12,5f 366§ 0,29 | 217/3,35 | 2,27
1305 25 62 {17] 2 17,81 6,0 0,28 | 2,26/349 | 2,36
1306 30 72 19} 2 212y 7,7] 026} 2,46/38 2,58
1307 35 80 |21) 2,5 | 251] 98| 0,25 Z,57/398 | 2,69
1308 40 90 (231 2,5 | 29,6( 12,2 ]| 0,24} 2,61/405 | 2,74
1309 45 1 100 |25] 2,5 | 37,7| 159 | 024 | 2,54/393 | 2,66
1310 50 ¢ 110 |27] 3 43,6] 17,5 0,24 | 2,69/4,14 2,8
1311 551 120 |29] 3 50,71 23,5 0,23 2,7/4,17 2,82
1312 60 t 130 |31] 35 ] 572] 26,5 0,23 2,8/4,83 2,93
1313 65 1 140 (33| 3,5 | 61,8] 29,5( 0,23 | 2,79/4,31 | 2,92
1314 70 § 150 |35] 3,5 | 74,1} 355) 0,22 | 2,81/4,35 | 2,95
1315 751 160 |35 3,5 | 79,31 38,5| 0,22 | 2,84/4,39 | 2,97
1316 80 1 170 137] 3,5 | 88,4} 42,0 0,22 | 2,92/4,52 | 3,06
1317 85| 180 |41] 4 97,51 48,5 0,22 | 2,90/4,49 | 3,04
Cpexpas mupokas cepas
1605 25 62 |24] 2 2421 75047 1342207 | 1,4
1606 30 72 27| 2 3L,2{ 10,0 | 0,44 1,43/222 | 1,5
1607 35 ] 80314 2,5 1397 129|046 | 1,36/2,11 | 1,43
1608 40 90 (33} 2,5 | 4491 1570 043 1,46/225 | 1,52
1609 45 | 100 136| 2,5 [ 540| 194042 1,51/2,33 | 1,58
1610 50 1 110 {40} 3 67,7 236 | 0,43 | 1,48/229 | 1,55
1611 55 { 120 |43] 3 76,11 280 | 0,41 | 1,532,36 | 1,6
1612 60 130 |46 3,5 | 87,1 ;1 3301 04 1,56/2,41 1,63
1613 65 140 [48( 3,5 | 9561 385 0,38 1,652,55 | 1,73
1614 70 | 150 £51 3,5 {1101} 4451 0,38 | 1,68/2,59 | 1,76
1616 80 | 170 158} 3,5 |1350| sgo | 0,37) 1,68/2,61 | 1,76
* Jpadenns Y. B YBCINTEAS ANR P'I-.‘ £ g, B SHaMeHaTene AN F. > e
r r
F, . F, .

Tipumewanne. [pu Fr<¢.¥ 1,0; npu VFr:veX 0,65.

396

IT5. PoaxkonoXIuMIEMKA PANHAILABIE C KOPOTKHME
nexmRApwdecknmu pomcamu (no I'OCT 8328-—75)

h

-
IK; %

r—
*1-r—‘
ol

Paamepsr, MM

c G
i ooto®l I TN BT B =
Jerkas yaxan cepm
32202A 15 351 11 1 0,5 12,5 6,4
32203A 17 40 12 1 0,5 17,2 71
32204A 20 47 14 1,5 1,0 25,1 12,6
32205A 25 52| 15 1,5 1,0 28,6 15,2
32206A 30 62 16 1,5 1,0 38,0 19,6
32207A 35 721 17 2,0 1,0 48,4 26,5
32208A 40 20 18 2,0 2 539 29,5
32209A 45 85| 19 20 2 60,5 ‘350
32210A 50| %0 20 2,0 2 64,4 375
32211A 551 1001 21 2,5 2 842 49,0
32212A 60 | 110 { 22 25 2,5 93,5 53,5
32213A 65 | 120 | 23 25 25 106,0 66,5
32214A 701 125 | 24 25 2,5 119,0 71,0
32215A 75| 130} 25 2,5 25 130,0 81,5
32216A 80 | 140 | 26 3 3 1386 87,9
32217A B5 | 150 § 28 3 3 1658 1058,0
32218A 90 | 160 | 38 3 3 1830 1266
322204 | 190 ] 180 | 34 3,5 35 2510 | 1780
»
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ITpodoascenue I3
T165. MapukonoMuwIHHKN pARGATLAC- WIOPHLE OIHOPAAHLIE
Yenosnoe d D B r ; < J Co ' (mo I'OCT 831-75)
oGo3uaenHe 1 ¢H
r

Cpenunan y3xan cepan , ﬁ 5
32306A 30 72 19 2 2 51,2 26,0 i ]
32307A 35 80| 21 2,5 2 64,4 35,0 ! ) -
32308A 40 90 23 2,5 2,5 20,9 445 A
32309A 45 100 | 25 25 25 99,0 56,0 : r
32310A 50 110 | 27 3 3 116,0 70,5 o P .
32311A 55 1201 29 3 3 1380 37,5
12324 | 60| 136]| 31 | 35 35 | 15,0 | 980 ]
32313A 65 140 | 33 5 3,5 183,0 197.0
32314A 70 | 150)] 35 3,5 3,5 205,0 124,0
32315A 75 | 160 | 37 3,5 3,5 242,0 149,0
32316A 80| 170 | 39 35 3,5 260,0 163,0 ]

323174 | 85| 180 | 41 2970 | 1900
323184 | 90 | 196 | 43 3190 | 260,0

4 4
4 4 p
32319A 95 | 200 | 45 4 4 3740 2220 2IMEPEE, MM
4 4

32320A 160 | 215 | 47 391,06 250,0 Venownoe c Cg

ocfola- d D B T r r
YEH HE kH

Jlerkas wmHpokad cepmt

-]

OcoGonerkan cepun, o = 12

2505A 25 52| 18 1,5 1 34,1 18,8

2506A 30 621 20 1,5 1 380 28,0 36104 20 | 42 12 12 {1 0,5 10,6 5,32

2508 A 40 20 | 23 2 2 56,1 42,0 36105 25 47 12 12 1 0,5 i1,8 6,29

2500A 45 85| 23 2 2 73,7 45,5 35106 30 § 55 13 13| L5] 05 15,3 8,57

2510A 50 9¢ | 23 . 2 78,1 48,5 36107 35 62 14 14 151 0,5 19,1 11,3

2511A s5 | 100 | 25 25 2 99,0 64,0

2512A 60 | 110 { 28 2,5 25 1280 85,0 Jlerxan yikas cepny, o = 12°

3513A 65 | 120 | 31 2,5 2,5 1470 100,0
36204 20 47| 14 14 | 1,51} 05 15,7 8,31
36205 25 521 15 |-1511,5] 0,8 16,7 9,10
36206 30 62 | 16 16 | 1,5 ] 05 22,0 12,0
36207 15 71 17 17 | 2 1 30,8 17,8
36208 40 g0 | 18 18 | 2 1 38,0 232
36209 45 85| 19 | 19 | 2 1 31,2 25,1
36210 50 g0 | 20 | 20 | 2 1 432 27,0
36211 551001 21| 21 ] 25]) 12 58,4 34,2
36212 60 {110 | 22y 22 | 25| 1,2 61,5 39,3
36214 70 | 125 24 1 24 ) 25| 1.2 80,2 548
36216 g0 | 140} 26 | 26 | 3 1,5 93,6 65,0
36217 85 | 150 | 28§ 28 | 3 1,5 101,0 70,8
36218 90 [ 160 | 30 | 30 1 3 1,5 18,0 83,0
36219 95 | 1704 32 | 32 | 35| 2 1340 95,0
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Ipodosscenue I16 Ipodoanmerue JI6

400

YenosHoOe C I o} VYenosroe C Cy -
oboiga- d D B T r ri obo3naye- d D B T r 7
qeH e ~kxH . HHe xH
' o 66412 60 | 150 | 35 351 2 1250 79,5
C y o= 12 } ) o
PEMMER yIHAL cepu, o 66414 | 70 | 180 | 42 4 |2 1520 | 1090
36302 15 42|13 13|1s|os] 136 | 68 66418 90 1225 ) 54 5 | 25 2080 | 1620
36303 17 47 14 14 1,5 0.5 17,2 8,70
36308 40 90 23 23 2,5 12 339 328

36318 90 1| 196 ) 43 43 | 4 2 189,0 145,0 TF. Poamxonomimiiuxy Komuveckue omuopaamsie (no [OCT 333-79)

Cpennag yixas cepnn, o = 26°

-—T .
46303 17| 47) 14 | - 1,51 05| 1610 8,0 £
46304 20| 52| 15 2 |1 178 9,0 5 Lr
46305 15 | 62| 17 2 |1 26,9 146 ]
46306 30| 72| 19 2 1 126 18,3 :
46307 351 80| 21 25 | 12 | 426 247 =
46308 4 | 90| 23 251 12| 508 31,1
46309 45 | 100 | 25 25|12 614 37,0 < &
46310 s0 | 110 | 27 3 | 15] 78 440
46312 60 ! 130 [ 31 35| 2 100,0 65,3 | P ars
46313 65 | 140 | 33 351 2 113,0 75,0 n
46314 70 | 150 | 35 35 | 2 127,0 853 ~
46316 80 [ 170 | 29 35 | 2 136,0 99,0 -
46318 90 | 190 | 43 4 |2 1650 | 1220
46320 100 | 215 | 47 4 |2 2130 | 177,0
JIerkan yikas cepss, o = 35°
66207 35 12| 17 25 [ 12| 170 14,7
66211 551 100 | 21 251 121 463 28,4
66215 75 | 130 | 25 25 | 12| ns | 490 Pasmepet, MM
66219 95 | 170 | 32 35 | 2 121,0 85,0
66221 051190136 | 13512 1480 | 1080 yenos- c |
oboumm.| 9 o |7 Blel|lr|n e | Y 1Yo
Cpexana yakan cepes, o = 36° e He *H
66309 45 | 100 | 25 3 1,5| 608 | 364 iy a
66312 | 60 | 130 | 31 35 | 2 03.7 | 588 OcoBonerxan cepui, & = 11 -+ 15°
66314 | 70 4 150 [ 33 502 1 150t 768 2007106l 30 1 55| 17|16} 14 [1,5¢ 05| 27,0 | 199 |0,24|2.5 {1,38
- 360 2007107) 35 | 62| 18 | 17| 15| 1.5| 0,5} 320 | 23,0 |0,27{2.21]1,22
Tsokeaan y3kas Ceprs, o =36 2007108 40 63 19118 | 16|1,5}0,5] 40,0 | 28,4 |0,33|1,84]1,01
2007109 45 | 75{ 20| 19| 16| 1,51 0,5| 44,0 | 34,9 [0,30(1,99{1,10
22332 23 .?3 33 §'S :’i f‘,ij 3;:2 2007111 55 | 90| 23221 19[2 |o8| 570/ 452 |0,33|18 (0,99
66409 45 [ 120 | 29 3 15| 816 473 taoo7113t 65 |100] 23l 2| 192 |08 61,0 64,5 |0,38}1,59/0,88
66410 50 130 3] 35 2 98,9 601 2007114] 70 |[110| 25 {24 | 20 2 08| 77,6 | 71,0 10;28| 2,11]1,16
' ' - 2007115 75 [115) 25124 1 2612 | 08] 78,31 75,6 [0,28]1,99(1,1 |
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Hpadoaxcenue 1TV
Hpodoascenue IT7

- ; - - B Ycnos-
¥Ycnoh- ‘ C C
) c | & e | 41 pl | 5| ¢ 0 Y|
Eoe R r s e
e d D T B C r r e Y Y- oBoIHa- 1 0
obdama- : ¢ veHue xH
HEHHS xH

. C ] - °
2007116; 80125 29 | 27| 23 PEIHAR WWpokas cepun, o = 11 + 16

2 1 08| 1020] 93,0[0,34]1,77|0,97
2007118 90(140) 32 | 30| 26 |2

2

2

5108112800 111,0[0,34]1,76/097
51 0,8] 130.0{ 115.0]0.36 1,69(0.93
5] 0,8] 132,0] 120,010,371 1,62{0,89

7604 | 20 | 52}22,25(21,0)18,5| 2 | 08.| 31,5 | 220 0,3 |2,01{1,11
7605 | 25 | 62]25.25(24,021,0] 2 | 08| 47,5 366 |0,27]2,19]1,21
7606 | 301 72]28,75|29,0{23.0f 2 | 08| 63,014 51,0 |0,32|1,88{1,03
7607 | 35 | 80[32,75|31,0{27,0( 2,5 08 76,0 | 61,5 |0,3 |2,03{1,11}
7608 | 40 | 90| 3525]33,0(28,5/2,5] 08| 90,0 67,5 (0,3 |2,03| 1,11
7609 | 45 | 100] 38,25|36,0{31,0{ 2,5 | 0,8 | 114,0{ 90,5 |0,20|2,06{1,13
7611 | 55 | 120] 45,5 [44,5(36,5) 3.0 | 1,0 | 160,0| 140,0|0,32 1,85/ 1,02
7612 | 60 | 130 48,5 |47,5/39,0] 3.5 1,2| 186 6[157,0|0,3 |1,97|1,08
7613 | 65 | 140] 51,0 |48,0{41,0{ 3,5 1,21210,0|168,0{0,33}1,83|1,01
7614 | 70 | 150| 54,0 |51,0{43,0 3,5| 1,2 |240,0| 186,0/0,35}1,71| 0,94
7615 | 75 | 160 58,0 |55,0{46,5{ 3,5 1,2 | 280,0| 235,0]0,3 |1,99] 1,20
7616 { 80 | 170 61,5 |59,5/49,0] 3,5| 1,2| 310,0 290,0 [0,32] 1,89} 1,04

1,5

1,5

2007119 95| 145 32 | 30| 26
2007120| 100 150] 32 | 30 | 26

Jlerxan cepms, o =12 < 18°

7202 15F 35(11,751 11| 9
7203 | 17} 40|13,25| 12 | 11

1,0 (03] 10,5 6,1 [0,451,33]0,73
1
7204 | 20 47[1525 |14 [ 12 {1
1
1

0

51051140 90]0,31|1,9711,05
510,5]21,0 | 13,0 |0,36{1,67/0,92
7205 | 25) 52(16,25] 15|13 }1,5]0,5] 24,0 | 17,5 |0,36(1,67/0,92
7206 | 30| 62[17,25]| 16 | 14| 1,5]0,5] 31,5 | 22,0 |0,36{1,64]|0,9
7207 | 35| 721182517 | 15 | 2,008 ] 38,5 | 26,0 |0,37| 1,62[0,89
7208 | 40| 801925 19|16 | 2,01 08 | 46,5 | 32,5 |0,38} 1,56/0,86
7209 | 45| 85/20,75| 20| 16 | 2,010,821 50,0 | 33,0 |0,41}1,45]0,8
7210 | 50 90|21,75121 | 17} 2,0Y0,8 | 56,0 | 40,0 |0,37| 1,6 |0,88
“7211 | 55|100022,75121 | 18 | 2,5] 0,8 | 65,0 | 46,0 [0,41] 1,46/0,8
7212 | 60| 11012375 23|19 | 2,5|0,8| 78,0 | 580 0.35|1,71{0.94
7214 } 2012512525 26 | 21 | 2,5/ 0,821 96,0 | 82,0 |0,37) 1,62{0,89
7215 | 75(130]2725]1 26 | 22 | 2,5]| 0,8 |167,0| 84,0 |0,3911,55]0,85
7216 | 80|140(28,25) 26 | 22 { 3,0]/0,8 |112,0| 952 {0,42]1,43}0,78
7217 | 85|150}30,50| 28 | 24 | 3,0] 1,0 | 130,6|109,00,43] 1,38|0,76
7218 | 90| 160|32,50] 31 | 26 | 3,0 1,0 1158,0{125,00,38| ,56]0,36
7219 | 95|170|3450) 32 V27 [3,5] 1,0 |168,0131,0(0,41{1,48(0,81
7220 | 100|180137,00| 34 | 29 {3,5{1,2 |185,0]146,0 |0,41]1,49{0,82

7618 | 90 | 180 67,5 |66,5|53,5; 4,0 370,01 365,0(0,3 11,99{1,2
7620 11001215} 77,5 173,0161,5! 4,0 460,01 460,010,3111,9111,65

Jlencan mmpoiad cepud, « = 12 + 16°

7506 | 30| 62|21,35]|20,5| 171 1,5]0,5] 360| 27,0|0,36] 1,64} 0,9
7507 | 35| 72|24,25{23 | 2020608 530| 40,0}0,35]1,73{ 095
7508 | 40} 80]2475|23,5| 20|20 08| 560 44,0(0,38|1,57 0,87
| 7509 | 45] 85]24.75|23.5| 20 { 2.0| 08| 60,0 46,0]|0,42|1,44{0,79
7516 | 50| 90|24,75(23,5| 20 | 2,0 | 08| 62.6| 54,0(0.42|1,43)0,78
7511 | 5s|100|26,75025 | 21| 25108 | 80,01 61,0|0,361,67]0,92
9512 | 60| 110[2975]28 | 24 | 2.5 08| 940] 75.0|0.39]1.53| 0,84
7513 | 65| 120032,75(31 | 27|25 08| 1100| 98,0/0,37( 1,62 0,89
7514 | 70| 125[33,25(31 | 27 | 25| 6,81 1250| 101,0{0,39{ 1,55( 0,85
7515 | 75]130(33.25{31 { 27|25/ 08| 1300 108}0|0,41 1,48| 0,81
7516 | 80| 140|3525|33 | 28 | 3.0| 1,0 | 143,0] 126,0] 0,40} 1,49/ 0,82
7517 | 85| 150|38,50{36 | 30|30 1,6]162,0|141,0|0,39]1,580,85
7518 | 90| 160|42,5 [40 | 34|30 1,0]1900(171,0{0,39] 1,550,85

1,2

1,2

Cpeansa cepma, « = 10 + 14°

7304 | 20 | 52|16,25]| 16| 13 |2,0(0,8] 26,0 170{0,3 |2,03]{1,11
7305 [ 25| 62{18,25| 17| 15]|20| 0.8 33,0 23,2(0,36/1,67;0.92
7306 |30 [ 72120,75| 19} 1712008 | 43,0| 29,50,34|0,78/0,98
7307 | 35| 80122751 21|18 }2,5|08]| 54,0| 380(0,32]1,38]1,03
7308 | 40 | 90)2525({ 23|20 |25|08) 66,0| 47,50,28/2,161,18
7309 |45 |100]27,25) 26 | 22 |2,5)0,8 ) 83,0] 60,0 0,28{2,16/|1,19
7310 | 50 1110129,25| 29| 23 | 3,01 1,0 {100,0] 75,0{0,21]|1,94;1,06

7519 | 95| 170|455 |45,5] 37| 3.5 230,0| 225,0| 0,38 1,56 0,85
7520 | 1001 180 49,0 146,0{ 39 | 3,51 1,21250,01 236,01 0,41 1,490 0,82

7311 |55 |120131,5 | 20| 25 | 3.0} 1,6 [107,01 81.50,33[1,8 |099 Jescan wipotcas cepus, @ = 12 + 16° _
7312 | 60 | 130133,5 | 31| 27 13,5) 12112807 96,503 11,97)1,08 7506A | 30 | 622125 20| 17| 1,5} 0,5 47.3| 37.0/0,37| 1,6 0,0
7313 | 65 [140]36,0 | 33| 28 | 3,5) 1,21146,0¢ 112,010,3 |1,97}1,08 7509A | 45| 852475 23| 19 |20 08| 748| 60,0]04 1,508
7314 | 70 [150]38,0 | 37| 30 | 3,5| 1,2{170,0| 137,0, 0,31 1,94{1,08 7510A | 50 | 90|24751 237 19 [ 20| 08| 76,5| 64,0/0,43| 1,4} 038
7315 | 75 | 160] 40,06 | 37| 31| 3,51 1,21180,0] 148,0{0,33)1,93|1,06 7511A | 55 | 100]26,75] 25} 21 [ 2,5| 0,8 990 80004 | 1,508
7317 |85 |180{44,5 | 41| 35 14,0 | 1,5]|230,0] 196,0§0,31|1,91]1,05 7512A | 60 [110]29,75]| 28 | 24 | 2,5} 0,8 | 120,0{ 100,0|0,4 | 1,51 0.8
7318 | 90 [190|46,5 | 43 | 36 | 4,0 | 1,51250,0{ 201,0|0,32{ 1,88} 1,03 7513A | 65 | 120]32,75| 31| 27| 2,5] 0,8 | 142.0] 1200(0:4 | 1,5] 0,8
403
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Ipodosxcenue IT7

ITpodoancenue I18

¥cnop- |
c | ¢
oﬁlc{)c:;:a- d D T B c r r e ¥ | Y,
YEHHE ¥H
7515A ) 751130(33,.25| 31 27 2,5| 0,8 157,0{ 130,0|0,43| 1,4| 0,8
7516A | B80|14043525( 33 | 28| 3,0 1,0|176,0( 155,0(0,43] 1,4} 0,8
7517A | 851150385 | 36) 30!3,0(1,0]201,0/180,0(0,43] 1,4 0,8
7520A | 100 | 180 ( 49,00( 46 | 39| 3,5 1,2]297,0} 280,0|0,35| 1,7] 0,9
H8. Iapuxonomuonnuuky ymopuste. Pasmepn, mm
d . y]
Bi r
© d
= "
= £
L. r |
-l:rk _+_ o fee— E-3
Lo .
dy - r
» ]l | dz

Ty 8600 mo F'OCT 6874—75

¥YonosHoe c Cy
obosnaverme| ¢ D H 7 k wH
Ocololierkan cepusdt
2104 20 35 16 0,5 2,9 12,7 21,2
8105 25 42 11 1 32 15,9 25,7
8106 30 47 11 1 32 16,8 29,0
8107 35 52 12 1 3.6 174 36,5
8108 40 60 13 1 3,6 234 50,0
8109 45 65 14 1 4,1 242 55,0
8110 50 70 14 1 4,1 25,5 60,0
2111 55 78 16 1 4,6 30,7 81,5
3112 60 85 17 1,5 5 358 90,0
8113 65 20 18 1,5 5,2 37,1 102,0
8114 70 95 18 1,5 52 IR0 111,0
8115 75 100 19 1,5 5,6 38,0 116,0
8116 30 105 19 1,5 5,6 39,7 120,0
&117 85 110 19 1,5 56 40,0 1290
8118 90 120 22 1,5 6,5 50,7 157,68
8120 100 135 25 1,5 7.4 74,1 214,06
404

Jlerwan cepas
c { ¢
8000 {38000 | o d, D H|H| a r h o
8204 |38204| 20 | 18 40 | 14 | 26 6 1 4 19.9| 30,0
. 8205 | 38205 25 | 20| 47 | 15| 28 711 42| 24,7| 40,0
8206 | 38206| 30 | 25 2116|290 711 4,8 | 25,5| 460
[ 8207 |38207| 35 | 30 62 |18 | 34 8} 1,5 5 35,1} 66,5
8208 138208| 40 | 30 68 | 19| 36 91 1,5 52| 39,7 185
B209 [ 38209 45 | 35 T3 120 37 91 1,5 57| 41,0 895
8210 [ 38210| 50 | 40 781221 39 91 15 63| 43,0]103,0
821138211 55 | 45 90 | 25|45 10| 15 7.1 | 63,711270
8212 138212 6D | 50 o5 26|46 10| 1,5 73| 65,0]150,0
8213 | - 651 —1100 27| —-| -] 1,5 8,0 | 6631500
82141362141 70 1551{ 105}27|47| 10| 1,5 80| 70,0]1580
8215 — 75 —| o271 —-1-115 8,0 71,5]|1660
8216 |38216] 80 !} 65| 115 (28 | 48| 10| 1,5 8,3 | 80,0]|188,0
8217 |382171 85 ;70| 125 | 31|55 12| 1,5 88| 8502350
8218 | -— 0] -~1135]|35] -] -1 2 10,5 | 108,0| 285,0
32201 - 100 | — | 150 (381 —| — 1 2 11,1 | 133,01 330,0
Cpeaunn cepmm
8305 - 25| - 2118B]|-]1-115 5 338] 500
8306 | -— 301 - 60121 | -] -1 1,5 6 40,3| 66,5
8307| - Bt - 68|24l -1-—-1] 1,5 7 494( 83,5
8308| - 40 | — 78 (26| - — | 1,5 76| 65,0(1070
8300 | - 45 | — 85 12| —-{ -1 1,5 821 71,5|130,0
2310 - 50| ~ 95 131 |- =2 91 87.1(161,0
8311 - 5| — 105135 | =<2 10,1 1 112,01213,0
8312 - 60| —| 1Mo 35|~ =12 10,1 | 112,0]213,0
8313 | - 65| - 115136 |~1—=1]2 10,5 | 114,0(249,0
2314| - 0| -1 125|140 ]| =} ~{ 2 12 133012900
8315 -— B -1 135 |HM|-]1-=125 13 1530 340,0
8316 138316] 80 | 657 140 |44 |79 18| 2,5 13 159,01 340,0
83181 -— W[ —-]155150|-]-=125 14,5 1199,014450
83207 - 100 { —| 170 | 55— ~{ 25 16 238,0|480,0
Mpumenanne Pasmep d, =d + 0,2 mm
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Hpodorneatue J1.10
19. Moammnmnck redkHe wapakosbie paymannpsie (no N'OCT 23179—78) -

! ] h 4
Paimepnt, MM Homuuans- bk t d>
_ — Henonwenne
QGoauadenus
d 1 2 1 2 i 2
no A MiTHRKOB d o b r Mo
20 18, 20]18,901 4 14| 2,5
50 | 36 ' ’ * 2 25
0, ggg x| e Z 22 36122 10 %0(20 00f 4 | 4| 2.5 | MIZXD
| 809 45| 62| 9| 05 25
. | .} 811 50 728 1 Y 60 | 42142 24 ;z,gg D801 o) of 30 | MI6x1.5
' 812 60 | 80| 13 5,90| 26,80
ry 815 75 | 100 | 15 32 29,100 36,20 6| 6; 3,5 M20x 1,5
o - 818 90 | 120 [ 18 36 80| 581 58| 36 | 3310| 34.20] 6| 6| 3.5 | M2d4x2
822 110 | 150 | 24 1,0
ggg }gg ;gg m 40 35901 37,30(10( 8| 50 | M24x2
45 40,90 42,30|12( 8} 5.0 | M30x2
836 180 | 240 | 35 | 15 50 10| 821 82| 54| 45901 47.30|12] 8| 5.0 M36 X3
344 220 | 300 | 45 — 56 51,90| 53,30]14] 9| 55 X
48 240 { 320 48 »
860 300 | 400 63 57,751 59,50 16{ 16| 6,0 | M42x3
60 ) 1) *
g62 | 310 | 420 71 116 105| 105| 76 ) o475 | 67.50{18|11| 7.0 | Md48 x3
872 360 | 480 72 3,5
80 73,501 75,50(20{12] 7.5 | MS6x4
Mpumevauns: 1, TeepaocTs Kogey NOAMIMIHKKE AOMAKHR GBITh: BHYT- 20 170] 130 | 136} 90 | 83,501 8550| —{ —| — -
pesnero xonsita HRC 61—65; Hapysmoro xonsua HRC 55—60. 95 88,50(90,50122|14] 9.0 | M64x4
2. OcTanbabie TeXHMMeckHe TpeGOBANA K NoAWAnHIKAM — no FOCT 52071,
3. HanGoabimuee YBETMYCHWE HApY&HOTo QUaMerpa Noammmknka no Gons-
ol oCH XYIAYKA OT AcopMalHs Npu MOHTaXE HE A0EHO Npesriuate 0,02 ero
HOMMHANEHOA BEHIMHEL
MNpuMep ycnoBHOTo ¢fo3Havenna rulxoro mwapHKoBOro pamy-
aneHOro moAmHNHuxa ¢ d = 60 My, D =80 MM B B =13 MM
Hodwunnux 812 FOCT 2317978

TE10. Ocuoniibie pa3sephl KOANYECKMX KOHLOB BAJIOB
¢ xonycuoctsio 1:10, mm (wo I'OCT 12081-72)

A-A
i>| =l b
— y
{ B 7:/0 3
- O
e ——
" iz T’II fa
’4 lz
i
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HPEJIMETHEIN VKA3ATEJDL

B
Banw — KosncTpyupopanue 167,
168 — Harpysxr 158—161—

PasMephl KOHHYECKHX KOHLOB Ba-
noB ¢ KoHycHocTei }:10 406,
407 — Pacyer 161—167 — Ulepo-
XOBATOCTh TOCANOYRMIX TIOBEDK-
HocTeil 199

— Trmagxue 167

— crynenaartsie 167, 168

Banm-wectepus 184, IBS, 197, 232,
233

Bomiossie nepegaun 3y6uathie — Ie-

HepaToprl BoAH xebopmamny 109 —
111 -

— KuHeMaTHYECKHE CXeMEl, HX ITa-
pamerper 96, 98

— Koserpyxuns rubxux xonec 108,
109

— Pacuer 103 —108, 113117 — cMm.
Takke Pacwem ¢oaHosoli 3yBua-
moil nepedavu

— Cnoco0Gm  kpennaeHus rabkoH
oBONOYKE K BegOoMOMY Bamy 97

— CxeMH reHepaTOpoB BOJHOBBIX
nepeaad 97

r

Iaiiks  pyrable wHueBbie 138,
189

a

Homyck — Housrue 257
Jonycku ¢dopMEI B pacnoioieHus
nobepxnocteli 264, 265

3asop 258
3y6uaThie nepexsum 3axpLivue 27—

29 — $opmynsl mNA DPOEKTHPO-
BOYHOro pacdera 31, 32

— OTEpBITHE 27—29
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uu — OCHOBHBIE DapaMETPHI Iepe-
Iad, BHINONHAEMEIX §e2 CcMere-
HHE 45

— Koto3ybne — Cmam B 3amenie-
HEE 158, 159 — Qopmyna nmns
[IPOBEPOYHOT G PACHETA Ha BEIHOC-
nusoctk 31 .

— npaMe3yOste — CHIEL B 3a0emne-
Hun 158, 159 — Popmynz anm
TIPOBEPOYHOrO Pacuera Ha  Bbl-
HOCIHMBOCTEL 31

— meBpoHuse — CuAsl B 3auen-
neeuH 158, 159 — Ocolbennoctn
pacieTa Ha BHHOCIMBOCTE 46,
47 .

K

Kimnopemenwsie nepemau  130—
139 — AnropaTm pacuera 137,
138

— HomvmHansHag MOMHOCTS, NMEpe-
I2BaeMas OXHUM KIHHOBBIM peM-
HeM 132134

— Crniocofbl  perymMpoBaHHd Ha-
TaxeHHs pemueHd 134

— xkgeer 138, 139

Koaeca 3yGuatnie — KoHcTpyupo-
panne 230-—233, 235, 236 — Ma-
TepHANH 34, 35, 44, 45

Koneca 3yQu9aTe woRHYecKHe —
Mogyne 36 — Pacyer 47-53

— npaMo3ybrie — FeoMeTpHYECKHE
napaMerpst 49, 50

- ¢ KOCHIMH ® XPYTOBBIMH 3y0bL-
AMH 51—53

Koaeca  3yGuaThle  mAMMMApHYe-
cxme — Moayne 36

— [MocnenoBaTensHOCTL  NIPOEKTH-
poBoYHoro pacyera 35—41
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— Mpexen xouTakTHOH BLIHOCHH-

. BOCTH UIpH 0Aa30BOM YHCIIE LHK-

_moB 34

— Pacyer 3y0reB Ha BRIAOCIHBOCTE
npu narube 41 —46

— PacyeT Ha KOHTAKTHY!O BLIHOCTH-
BOCTE 29—35

— $opMynb! AT reOMETPHYECKOTO
pacyera 45

Kosgeca wepmausste — KoHCTDYH-
posanme 233-—235, 238 — Ma-
Tepuanst 65—68 — Monyns 56 —
Ocuosuble mapaMeTpnt 37—59

Koatna npy:RHAHLIE YOOPHBIE WIOC-
KHe BHYTPEHHKe KOHLECHTPHMECKHE
¥ KAHABKA M8 HHX 195, 196

— SKCLEHTpPHEHECKHE H KAHABKH AN%
HAX 194

Koasua upyxkHnNLie ynopHbie NJjoc-
KHE RApykHble KOHLEHTPHYECKHE
H XAHaBkdH ana Hmx 192, 193

— 3KCHCHTPHYECKHE H KAHABKH [UIA
Hux 191, 192

Konuneckad nepefaqa Kocoiybad —
Cunpl B 3auenneded  159-—161

— npamozybas — Cunsl B 3auen-
neddd 159

— ¢ KpuBOSMHEHRBIMHA 3yObAMH —
Cunel B -3apennedus 159—161

KI1)] mexaunasecxkux nepenad 5

M

Man#cThl Pe3RHOBLE ApMHPOBAH-
mrie 209

Macaa, npuMeasevbie a8 CMa-
IHBAHUA 3YG4ATHIX M YepBHYMBIX
mepesaw 253 — Buifop  copta
Macna 254 — KoHTponb ypOBHA
Macoa 254, 255

Macaoyraszarean 254, 255

MaTtepuainl ¢Ma30uHbIe xunkae 204,
205

— onactmynsie 203—205, 208

Motop-penyxrophl 25, 26, 100—102

MydTH BTYIOYHBLE 268 270, 271

— KOMIIGHCHPYIOLIHE 273

— Ky7TayKoBO-TOHCKOBRIE 273

MydTit npesoXpaKHTeILAMe 232 —
288

— Kynaukosbie 283—283

— dpuknvoHHLIE IHCKOBBIE 285—
288

— wapaEoBse 283 —285

410

Myt ¢ topoobpasuoil obomoy-
kol 273, 280, 281

— YOpyrHe  BTYJOYHO-NATBIEBEIE
273, 277, 278

— ynpyrue co 3Be3jourci 273,
279

— ¢nanneswie 268, 269

~— uenusie 273276

H
Hatar 258

O

OTxkA0HeRNs OpeetbHLe Banos 262
- oTBepcTHA 260

8|

Nepeaaan BonHOBEE — ¢M.  Bos-
Hogble hepedauu IyGuamoele

— 3ybuaTtnie — cM. Jybuamsie nepe-
davu

— KOHHYECKAE — CM.
nepedasa

— NNAHETapHEIE — CM. Hﬂauemap-
Hble Hepedauu

— pemesnsie — CM. Kaunopesentioie
nepedauy, Ilepedavu .noaukauno-
sbimu  pemuamu, Ilaockopemen-
Hele nepedauu

— nenHste — cM. Hennoie nepedavu

— onAHHApHuECKUE — CM.  Fyfua-
mule  yuauHopuueckue nepedavu
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pedou
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IlnaneTapubie nepexaum — Kunema-
THyeckufi pacieT H KHHEMaTH-
ueckde cxemnl 69—73

— Kouctpyxumu sonmn 89, 91

— Koucrpyxuur xopoycos 91

— Koserpysuun catennsros 89, 90

-~ KoHCTpyXun# LEHETPATLHBIX KO-
mec 87—

— Ilpumep pacdera 93—93

— Pacuer 3yOner Ha NPOYHOCTE
30—87

— Cmaspipanue 92, 93
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Maockopemennize mepesawm 118 —
129 — MNocnenOBATEMBHROCTD pac-
wera 124—127 — Cxema 118 —
IMxuew 124, 128130

— OTKpuiTHe 118

INopumourky Kadewdd — Baasl Ha-
rpyxeHns xomen 201

— BriGop 211-223

— Kaacewl toqHOcTH 200

— Kpenznenne Ha Bany u B Kop-
nyce 186—196

— Nbcapkn 202

— [NpedsnkHnle OTKIOHEHHUA KOJell
202, 203
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200

— CMasuBaiee H  YILTIOTHEHHE
203-211
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xos 260, 261
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uue 6—8 — YcraHOBOUHRIE paMLl
H DAHTH 247 -—250
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YECKHM KOoCo3yORIM peaykTOpoM H
KIMHOpeMeNROHR nepexaqeit —
Pacuer 327338

= € OJHOCTYNEHHYATBIM UMIRHAPH-
YECKHM KOCO3YOHM DPEayKTOpOM
H npendoil nepenayeit — [Ipoex-
THpoBaHue 289-—322

P

Paimep HoMmHaneBHBIN 257

— npeaensyull 257

PamMnl a8 YCTA4HOBKE [OPHBOIA
247-250

Pacuer posuoBoli 3yOuaTok nepexa-
an — KI1)] nepenayu 105

— Onpepmenenue  ko3bdummenTa
CMELUEHHT NPOH3BOAALIETO KOH-
Typa 104

— IlpoBepounbiii pacueT Ha Opoy-
HocTs rabkoro koxeca 105—107

— Pasmepu xomec 104, 105

Pacger :yﬁ!la'rux mepesas  opose-
pounnlt 27

— TIPOEXTHPOBOYHBIH 27

Peayxropst — KoneTpyupopadue
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