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NMPEJUC/IOBUE

YuebHOE nocoOue COOEPXHUT CBEACHUS, HEOOXO-
[JUMBIE IUIS BLIMOJHEHHS KYPCOBBIX POEKTOB [0 JETa-
JISM MauiMH B TeXHHKymax. OHO COCTaBJIEHO B COOT-
BETCTBHHM C TNpOrpamMMoil TEXHHYECKOH MEXaHUKH,
YTBEPXKIACHHOH AJII MAIUMHOCTPOMTENIEHBIX  TEXHH-
KYMOB.

ITo cpaBHEHHIO C MpEABLLAYLHHM HM3JaHHEM, BTOPOE
M3[aHUE CYLLECTBEHHO NepepaboTaHO H HOMOJIHEHO B
CBSI3U C BBEJCHHEM HOBLIX CTAHJAPTOB M COBEPLIEHCT-
BOBAHHEM METOIOB pacueTa H KOHCTPYHPOBAHHUSA
MEXaHUYECKUX Nepenay ¥ ux getaneit. B coorBeTcTBUE
¢ HeoOXOAMMOCTBIO HCMNOJIB30BAHUA B Y4EOHOM IpO-
LECCE KOMIBIOTEPOB, B MOCOOHM MPEACTAaBJICHBI aJIro-
PHTMBI, KOTOpbIE MOTYT CJYXHTh OCHOBOH 1A pa3s-
pabotku mporpamm mis OBM.

IMpusioxxeHuss [OMOJHEHBl HOBBIMH CIIPABOYHBIMU
CBEACHHUAMA.

ABTOpBI C NpPU3HATENILHOCTHIO NPUMYT BCE 3aMe-
YaHUS U TOXEJIAaHUA [0 HACTOSIIEMY H3JAHHUIO.

IMTpoceba HanmpaBnaTe ux mno aapecy: 107076,
Mockea, Crpombinckuéf nep., A. 4, H3HATENbLCTBO
«MauMHOCTPOCHHEN.



ryiABA 1
KUHEMATHUYECKHI PACYET NNPUBOJA

§ 1.1. ONiPEAEJEHUE TPEBYEMOI MOIHOCTH
SJEKTPCLABUTATEJIA

B TunoBbIX 3ajakusX Ha KypcoBOe MPOEKTHMPOBAaHHE IeTaelt
MallIH yKa3biBaeTCsl KUHEMATHYECKas cxeMa MPUBOJa K KOHBelepy,
CMECHTENIO, KOPMOPA3AaTYHKy U HPYrUM YCTpoMcTBaM, 3KCILTya-
THPyeEMBEIM B pexuMe, OnuskoM Kk nocrosuHoMmy. K ucxomgusiM
JaHHBIM OTHOCATCS 3KCIUIyaTalMOHHLIC, 3arpy304YHBIE M JHEPreTH-
yecKHe XapaKTepHCTHUKU.

Vuamuecs TEXHHKYMa JODKHBI PacCUMTATB BCE 3JIEMEHTHI IpH-

\\BOJIa 1 pa3paboTaTb KOHCTPYKUHIO OJHOCTYNEHYATOro 3yOuaTtoro
WM 4EPBSAYHOrO PENYKTOpa M MOMOJHUTENBHO OJHY M3 IMOKHX
nepenay — PeMEHHYI0 WIH LETHYIO.

IlepBblif 3Tanm NPOEKTHPOBAHMS — AHANM3  KHHEMATHYECKOM
CXEMBbI U BBIOOD 3JIEKTPOABUTATEIN .

Ha puc. 1.1 nokaszana onHa M3 THUIIOBBIX CXeM NpHUBOJA K JieH-
TOYHOMY KOHBEHepy: OT IJIEKTPOABUIaTEss BpalleHHE NepenaeTcs
Bajy OapabaHa dUepe3 peMEHHYIO mepenady, 3yOuartblii OJHOCTY-
NEHYaThIi pefyKTOp U LENHYIO Nepenayy.

Has ompenenenus TpeGyeMoil MOIIHOCTH 3JCKTPOJBHraTesis B
3a/laHUH OJDKHEI OBITh yKa3aHbl Bpawaromui Mmoment T, (H- M) Ba
Bany 6apabana u yrjoBas CKOpOCTb @, (paj/C) 3TOro Baja WM XKe
cuna taru F (H) u ckopocts v (M/c) NEHTHL

Hckomyro momHocTs P (BT) anextponsuratens onpeaeasior u3
BBIPAXCHUS

_ Loy

p= % _ Fv

n n

3nece M — xo3bduuueHt mnosesHoro nedicreus (KITI) npusona,
paBHbiil pousBeaeHuro yacTHpix KI1JI nepenay, Bxoasiuux B KHHE-
MaTHYECKYIO CXeMY:

(1.1)

n="1N1MN3.. Nee 1.2)

3nauenns KIIJ| nepemau OTOENbHBIX THUIOB IPHBEACHH B
Taba. 1.1.
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1.1, 3naverus KITJ mexanuueckux nepenay

Mepenaua KIjg

3y6uaTtas B 3aKphLITOM Kopmyce (pemykTop):

HUTHHOPHYECKUMU KOJIecaMu 0,97-0,98
KOHHYECKHMMH KoJiecaMy 0,96—0,97
3y6uyaTtas oTKpbITas 0,95-0,96

YepBayHasi B 3aKphITOM KOPIYce NMPH YHCJIE BUTKOB
(3axomoB) uepBsKa:

zp=1 0,70—-0,75
zp=2 0,80—-0,85
z; =4 0,85—-0,95
IlenHas 3axpsiTas 0,95-0,97
LlenHas oTkpbITas 0,90—-0,95
PemenHasn:
TUIOCKMM pEMHEM 0,96 —0,98
KJINHOBBLIMU PEMHAMH 0,95-0,97

Mpumevanue IloTepy Ha TPEHHE B OMOpax Kax[Oro Baja YYHTHIBAIOT-
¢4 MHOXHTEseM To = 0,99 +0,995.

L

e

M om

My

0 Tuon Tway Tmax 7

Puc. 1.1, Kunematnueckan cxema mpr- Puc. 1.2, XapakTepucTHKa aCHHXPOHHOIrO
BOJA JICHTOUHOTO KoHBeiiepa nBHraTens Tpexdasioro Toka

§ 1.2. BBIBOP JJIEKTPOJABUIATEJIA

MoITHOCTD 3/IEKTPOABUIATENIS, MOAOUPAEMOro AJIS IPOEKTHPYe-
MOro NpHBOAA, NO/DKHA OBITH HE HIDKE TOH, KOTOpas ompelesicHa
no ¢opmyiae (l.1). U3 cywecTByromux THIOB IBHfaTesnei BhIOH-
paroT NPEHMYIIECTBEHHO ACHHXPOHHBIE 3JIEKTPOJABHraTelM TpeX-
¢dasboro Toka eamHoil cepum 4A.

Ha puc. 1.2 npeacraBiieHa XapaKTEPUCTHKAa aCHHXPOHHOTO OBH-
ratefsn Tpex$azHOro TOKa, BBHIPAXKAIOIAs 3aBMCHMMOCTh 4YaCTOTHI



BpauieHus n (06/MHR) Bana NBUTATENst OT BEMMIUHBI BPAIAIOLIETO
moMenta T (H-m). ITo ocu abcuucc oTioxeHb! 3HaueHus T, —
HOMMHAJIBHOTO BpAIUAIONIEro MOMEHTa, Tiy, — MYCKOBOTO HJIN
HAYaJLHOTO BPALIAIOIIETO0 MOMEHTA, PAa3BUBAEMOIO MpPU TyCKe
memarens, T, — MaKCHMaJIbHOFO KPaTKOBPEMEHHOTO MOMEHTR;
N0 OCH OPAMHAT OTJIOXKEHBI 3HA4YCHUS YaCTOT BPAINCHHA: HOMM-
HAJILHOU Myoy, KPHTHHECKOH Ny, ¥ CHHXPOHHOH n., pa3BuUBacMoik
IpH OTCYTCTBMM HArpy3kH M PaBHOH 4acTOTE BPAINCHUS MAarHHT-
HOTO 110JIs1; OHA 3aBMCHT OT YaCTOTHI TOKA f M YUCJ/Ia DAp NIONIOCOB p:
60f

C ’

p
COOTBETCTBYIOILAS YIJIOBass CKOPOCTb, pas/c,

_2nf
c — —
p
Ilpu cranpapTHOH yacrtore Toka f= 50 ¢”' u umciae nap no-
JIH0COB p = 1-+6 CUHXpDOHHa# ¥acToTa BpalieHus n, OyHeT paBHa
cooteercrBenHo 3000; 1500; 1000; 750; 600 u 500 o6/mun. Hra
NpUBOIOB, Pa3pabaTbiBAEMBIX B KYPCOBBIX MPOEKTaX, PEKOMEH-
IyeTCs BLIOMpaTh OBUraTeJM C YHUCJIOM IOJIOCOB He 0oJjice BOChMUY,
a nyume — He GoJsiee wecTH, T. €. ¢ p <3 u n, > 1000 06/mumn.

ITpu Bo3pacTanu Harpy3Kd 4acToTa BpAlllCHUS Baka ABHra-
TeJIl YMEHbINAETCA BCJICACTBUE CKOJIbXKEHHUS S, ONpPERENZEMOro no

dopmyne

1

n.—n
s=ten
ne

OTKyna
n=n.(1-s) (1.3)

Hpu mycke ppuratens T= Ty (win T,,y), s=1 u n=0; npu
HoMHHaBHOM pexame T= T, s=002-:005; ng,, =~ (0,98 +
+0,95) n.; mpu orcyrcreun Harpy3ku T=0 s=0; n=n.

TexHuyeckue MaHHbIE ACHHXPOHHBIX SJIEKTPOJIBHTaTeNIel enu-
HOii cepuu 4A B 3aKkpriTOM OOAYBAEMOM HCIIOJHCHUM INPHBEACHDI
B Tabiauuax NpUIOXKEHHUS.

§ 1.3. IEPEZATOYHOE OTHONMEHUE ITPUBOJA

B iicXomHBIX OaHHBIX Ha KYpCOBOE IPOEKTHPOBAHHE NPHUBOAA
yKa3pIBalOT YacCTOTY BpalleHus n, (06/mun) pabouero npHBOAHOrO
Bajiia WIH xe nmamerp D (M) Gapabana koHBseiiepa B CKOpPOCTb v
(M/C) JEHTHI; MO 3THM [OAHHBIM HaXOAAT



6Ly
"= D

onpenessoT obImee NepeJaToYHOe OTHOLIEHHE BCEro Npusoaa i =
= Nyou/Mp ¥ HAMEYAIOT OPHEHTHPOBOYHO 3HAYEHUA YACTHBLIX HEpe-
JAaTOYHBIX OTHOLNEHHMi Mepenady, BXOASINMX B MPUBOJ, Tax, YTOOBI
NpOM3BEICHHE WX ObLIO PAaBHO OOuIeMy TEPEAATOYHOMY OTHOLLE-
HUIO: iyiy...0 = i.

Cpenuue 3HaveHus i; nist 3yOuaTelX mepenau paBHbl 2 —6, s
yepBsyHbIX nepenau 8 —80, menmHbIx 3 —6, pemMeHHBIX 2—4.

VTOYHEHHDbIE 3HAYEHUS MEPEHATOYHBIX OTHOILCHHH KOHKpET-
HbIX BuaoB nepemau npusenensl B ri III IV u V.

Ipumep. ITpoBecTH XMHEMATHYECKMI pacyeT NpUBOAA, HOKa-
sausoro Ha puc. 1.1. Vicxonusle naHubie: auameTp Gapabana D =
= 500 MM; TaroBas cuia F = 4 - 10% H; ckopocTs jienTs v = 0,8 m/c.

Tpebyercss momoOpaTh ACHHXPOHHBIN 3JIEKTPOABHraTeib TPEX-
(a3HOrO TOKA, ONPENENHTH NEepefaTOYHOe OTHOUIEHHE BCErO IpH-
BOJA U YACTHBIC MEPENATOYHBIC OTHOLICHHUS KaXAOi mepedavu.

Pemenue

IMpunumaem suauenns K14 mo tada. 1.1:

peMeHHo# mepemaun m; = 0,98;

3yGuaToit maper 1, = 0,98;

uenHo#t mepemauu mMj; = 0,96;

KO3(hPUIMEHT, YYUTHIBAIOUINI IOTEPU HA TPEHHE B ONOPaxX Tpex
BaJioB 1> = 0,993,

KITJI Bcero mpusoma m = n;n,nsns = 0,98-0,98-0,96-0,99° =
= 0,89. TpebyeMast MOLIHOCTD 3JIeKTpoaBuratess no dpopmyne (1.1)

Fv 4-10%.08 3
P_—T-]—_——————~0’89 =3,6-10° Br.
Yacrora Bpauienus Bana 6apabana
60v 60-0,8
ny, = —7—L'-D— = m = 30,5 06/MHH.

ITo nanueiM Ta61. IT1 npunoxeHus, NOAXOOAT AIEKTPOABUIATEIIH
yeTipex Mapok: 4A100S2V3, P =4 xBr, n, = 3000 o6/MuH, s =
=3,3%; 4A100L4Y3, P =4 xBt, n, = 1500 o6/Mun, s =4,7%;
4A112MB6V3, P=4 xBr, ny=1000 o6/mun, s=5,1%; 4A132S8Y3,
P =4 xBr, n. =750 o6/mun, s =4,1%.

IMpu BrIbOpe mnepBoro M3 ykasaHHBIX [BUTareieil ¢ n, =
= 3000 o6/MHUH BO3HMKHYT 3aTPyAHEHUs B peaju3anmuu OOJIbLIOrO
nepenaTroYHoro yucia nopsaka 100; msurarens ¢ n, = 750 o6/mMuH
nMeer Gobine rabapuThl ¥ Maccy; NPeANOYTUTEIbHEE ABUIATEIIH
¢ n,= 1500 u 1000 o6/Mumn.



HoMmuHajibHBIE 4acTOTBHI BpallleHHWsi BaJIOB 3THX JABUrarelicit
OynyT COOTBETCTBEHHO:

a) NMyon = N (1 — 5) = 1500 (1 — 0,047) = 1430 06/muH;

6) Nuom = 1000 (1 — 0,051) = 949 o6/muH.

IlepenaTouHoe OTHOLICHHE NPHBOAA B CJIy4a€ BapHaHTa «a»
Meow 1430 -

n 305 4T

1=

nJis BapHaHTa «O»

949
30,5
Pa36buBka o0uiero mepefaToOYHOTrO OTHOLIEHHs NpPHBOJAA HOIMY-

ckaeT MHOro pewesnit. Hanpumep, 1 BapHaHTa «a» MOXHO
TIPHHATH

i ~ 31,1,

iy=25;,i,=5;i3=38;,i=25-5-38=47}5,
JJii BapuaHTa «O»,
i1=2;i,=4;i3=39;,i=2-4.39=2312,
HameueHHBIE HEpeIaTO4YHBIC OTHOUIEHUS B NAJIbHEHIIEM YyTOY-
HAIOTCH B COOTBCTCTBHH C YKasaHMsMH, mpuseneHHbiMu B rin. III,

1V u V, npudeM OTKJIOHEHHE OT PACYETHOr O NEPEJaTOYHOr0 OTHOILIE-
HHUs NPUBOAA HE NOJKHO NpeBbliaTh +3 9.



rjasa I
CBEJEHMS O PEAYKTOPAX

§ 2.1. OBIME CBEJEHMA

PenykrtopoMm Ha3bIBAIOT MEXaHHW3M, COCTOSILKH M3 3yGuaThiX
WM 4epBAYHBIX NMEpeaady, BHIMCTHEHHBIH B BHAE OTIEJILHOrO arpe-
rata ¥ CIHyXaumil s mepefauyd BpAllCHHsA OT Baja JBUIaTess
K Basty paboucii Matiusbl, I(MHEMaTHYECKAs CXEMA PUBOJA MOXET
BKJIFOYATh, MOMMMO PEAYKTOPA, OTKPBIThIE 3yQuaThie mepeaayu, Hemn-
HBIC HJIM PEMEHHbIE epeaaun (cM., nanpumep, puc. 1.1). Ykasanuble
MEXaHH3MBl SBJISIOTCS HAHOOJICE pPAaCHPOCTPAHEHHONW TEMAaTHKOM
KypCOBOI'O NMPOCKTHPOBAHHUS.

Ha3sHaueHue peqykTopa — NOHMXECHHE YIJIOBOM CKOPOCTH U COOT-
BETCTBCHHO MOBBILICHHE BPAILAICIIEr0 MOMEHTA BEJOMOIO Baja Mo
CPaBHEHHIO C BeIyIUM. MexaHu3Mbl AJiS HOBBILCHUA YTJIOBOM
CKOPOCTH, BBIITOJIHEHHBIE B BUAE OTICJIbHBIX arperaTtoB, Ha3bIBAIOT
yckopumeaamu WIH MYAbMUNAUKAMODPAMU.

PenyxTop cocToMT M3 Koplyca (JIMTOrO YYIYHHOrO WM CBap-
HOrO CTAJbHOr0), B KOTOPOM IOMEILAIOT 3JIEMEHTHI NEepejayu —
3yOuaTtble KoJjieca, Bajibl, HOMILMIHUKA ¥ T. 1. B oTaenbHbIX ciy-
YasgXx B KOPIYCE pEAyKTOpa pa3sMeIaloT TakXe YCTpoicTBa I
cMa3piBaHMsA 3aUCIUICHUH W MOJIINMHUKOB (HAPHMEpP, BHYTPH
KOpITyca peAyKTOPa MOXET ObITh IOMEIIEH IIECTEPEHHBINA MaCSHBIN
HAcOC) WJIM YCTPOICTBA Ui OXJIaXJEHHS (HApUMEDP, 3MEEBHK C
OXJIAXIAOWIECH BOJOH B KOPHYCE YEPBSYHOIO PEAYKTOpA).

Penykrop mnpoekTupyioT JiMOO [UIA NpUBOJA OMpENEEHHOM
MaIlUHHLl, JHOO MO 3ajJaHHO# Harpy3ke (MOMEHTY Ha BBIXOJHOM
BaJjly) ¥ NepenaToYHOMY 4MCily Oe3 yXa3zaHus KOHKPETHOrO Ha3Ha-
yeHus. Bropoil ciyuail xapakTepeH [Jis CHeHuaM3UpOBaHHbIX 3aBO-
OB, HA KOTOPBIX OPraHH30BAaHO CEPHIIIOE MPOU3BOACTBO PEdYKTO-
poB.

KunemaTtnyeckue cxeMsl U obuiue BUALI Hanboliee pacnpocrpa-
HEHHBIX THIIOB PEAYKTOPOB IIPE/ICTaBICHEI Ha puC. 2.1-2.20. Ha xuHe-
MaTH4ecKuX cxemax OykBoi B obOosHauen Bxomnoii (GBICTpOXOX-
HBIH) Bay penykropa, OykBoit T — BBIXOIHON (THXOXOMHBINH).

PenykTopel kiaccHOHUIMPYIOT MO CJEOYIOINM OCHOBHBEIM
NpU3HAKaM: TUIY nepenaud (3yOuareie, uyepBsuHbBIE WM 3y64aTo-
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YEPBAYRBIE); YHUCITY CTYNEHEH (ORHOCTYNCHYATHIE, ABYXCTyneHYaTrIe
U T.A); TUny 3yOuaTblXx Kojiec (UMJIMHAPHYECKHE, KOHUUECKHE,
KOHHIECKO-LMIMANPHYCCKHE # T. J.); OTHOCHUTENBHOMY pacroJo-
XEHHMIO BAJIOB peJyKTOpa B HOPOCTPAHCTBE (rOPU3OHTAJIBHLIE, BEp-
THKQ/IbHbIE); OCOOCHHOCTAM KHHEMATUYECKOH CXeMbl (pa3BepHy-
Tas, COOCHadA, ¢ Pa3fABOCHHON CTYMEHBLIO H T. I.). |

B0O3MOXHOCTH MOJIy4E€HHS OOJIBINMX NEPENATOYHBIX HHCE] NpH
Majpix rabapurax obecneuMBaroT MJIAHETAPHBIE U BOJIHOBBIE pe-
ayktopel (cM. ryaBel V 1 VI).

§ 2.2. OB30P OCHOBHBIX TUIIOB PEAYKTOPOB

OpnocTyniesgaThle WHAHHAPHICCKAE PeayKTOPLI
Y3 penyKTOpOB paccMaTpHMBacMoOro Tuna Hambosee pacmpocTpa-
HEHbI TOPM3OHTaNbHbIe (puc. 2.1). BepTuKanbHBIM OJHOCTYNEHYA-
ThIff pefykTOp mMoka3aH Ha puc. 2.2. Kak ropusoHTtajibHble, TaK U
BEPTHKAJIbHBIE PEAYKTOPbI MOTYT HMEThb KOJieca C NpPSIMBIMM, KO-
CbIMH WM IIEBpOHMBIMU 3yObsmu. Kopnyca uamie BBIMOJHSAIOT
JUTBIMU 4YYTYHHBIMH, pEXe — CBapHbIMU CTanbHbIMH. Ilpu cepuii-
HOM MpPOHU3BOACTBE 1I€J€COOOpa3HO NPUMEHATh JMTHIE KOpHyca.
Banbsl MOHTHMPYIOT Ha IOJALIMITHHKAX KA4CHUS WJIH CKOJBLXKCHHUS.

ITocnenHue OOBLIYHO NMPUMEHSIOT B TSKEBIX PEAYKTOpPAX.
MakcumManpHOE  MEPENATOYHOE  YKMCIIO  OJHOCTYNEHYAaTOTO
munHApHyeckoro peaykropa o 'OCT 2185 —66 uy,,, = 12,5. Brico-
Ta OJIHOCTYTIEHYaTOro peAyKTopa C TAKUM MK OJIN3KUM K HEMY niepe-
JATOYHBIM uHciaoM BoJibine, YeM ABYXCTYNEHYATOro C TEM XK€ 3Ha-
yerneM u {puc. 2.3). [ToaroMy NpaKkTHYECKH PEAYKTOPBI C NEpeaToy-

Prc. 2.1. Opmuocrynmenvaritii TOPH3OHTANLHLIA PEAYRIDP € UHAHHAPHYECKAMH 3y5-
4ATHLIMH KOAECAMH:
a — KnHeMaTHYecKas cxema; & — obwmii BuA PeayKTOpa € KOCO3yORIMM Kojecamu
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Puc. 2.2. OaHoCTynmeMaThiié BEPTHKAMbHBIA PeAYKTOP € HHJIHUIPHYECKHMHE KoJle-
camu:
a — KHHEMaTH4yeckas cXxeMa; 6 — obwmii BuAa

)
} A AT
\,\ \l/ / M\.}f‘(

Puc. 2.3, Conocrasiense raGapnros OXHOCTYREHYATOr0 M ABYXCTYNEHYATOro PeayK-
TOPOB € LMIMHAPHYECKHMH KOJIECAMH NPH OJHHAKOBOM NepexarewroM 4ncie u = 8,5

HBIMU YHCJIAMH, 6JIM3KMMM K MaKCHMAJIbHBIM, NPUMEHAIOT PEeAKO,
orpanmuuBasicb u < 6. Horo-Kpamatopckmit ManmmocTpowrems-
gelif 3aBon (HKM3) BeInyckaeT KpymHEIE (MEXOCEBEIE PACcCTOSHU
a,, = 300+-1000 MM) OIHOCTYHmEHHATBIC TOPH3OHTAIBHBIC pEIYK-
TOpH ¢ ¥ = 2,53+8,0.

Bri6op ropu3oHTaNbHON NI BEPTUKAIBHOH CXEMBI JJIsl peNyKTO-
pOB Bcex THNOB 00ycioBJieH ynoGcTBOM 061ueil KOMIIOHOBKH IPU-
BOa (OTHOCHTEJIHBIM pAcIOAGKEHUEM Opuratelis u pabouero
Balla NPUBOJUMOI B ABMKCHHE MAIIMHBl H T. [L.).

Opuecrynenvyarbie KOHHUECKHE PeAyKTOpbE

KoHnnueckne peaykToOphl MPUMEHSIOT Ui Nepenadyu ABIKEHHs
MEXKAY BaldaMH, OCH KOTOPBIX IEPEecEeKaloTcss OObLIMHO MOXR YIIoM
90°. Tlepenaun ¢ yrnams, OTEHMHEEMA 0T 9°, BCTpEyaroTcs peako.

1
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Puc. 2.4, OnuoCTYNeH4aThiil PEAYKTOP € KOHUYECKHMH 3YCUATBLIMHU KOJECAMMU :
a — KMHeMaTuH4Yeckas cxema; 6 — obmui BuUa

Haubonee pacnpocTpaHEHHBIH THN KOHMYECKOTO PeAyKTOpa Mo-
Ka3aH Ha puC. 2.4; PEOyKTOp C BEPTHKAIBLHO PAaCIOJIOKECHHBIM
THXOXOQHBIM BaJIOM H300paxkeH Ha puc. 2.5. Bo3MOXHO MCIOJIHEHHE
pemyKTOpa C BEPTHKAJIBHO PACIOJIOXEHHBIM OLICTPOXONHBLIM Ba-
JIoOM; B 3TOM CJlIyyae NPHUBOJ OCYLIECTBJIAETCA OT (hIaHmeBoro
3NeKTPOABUraTEISL.

IMepenaTounoe 4uCIO ¥ OMHOCTYNCHYATHLIX KOHHYECKHX DPEAYK-
TOPOB C IPAMO3YObIMU KOJIECaMH, KaK HPaBWIO, HE BBHILIE TPEX; B

Pac. 2.5. OaHocTynenuaTsiii KOHHIECKHH PEIYKTOP C BePTHKALRLIM, BEIOMBIM BAJIOM:
a — KHHeMaTHYeckash cxema; 6 — obwuil Bua
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penxux caydasx u=4. IIpu KOCBIX WM KPHBOJHMHEHHBIX 3yObsx
u=>5 (B BuOge uckmoueHus u = 6,30).

VY penyKTopoB C KOHHYECKHMHM NpAMO3YObIMHM KOJIECAMH [O-
nmyckaeMasi OKpYXHas CKOpOCTb (IO HENUTEJbHOH OKpPYXKHOCTH
cpensero auamerpa) v <5 M/c. IIpu Gosee BBICOKHX CKOPOCTSX
PEKOMEHIYIOT IPUMEHSTh KOHMYECKUE KOJIeca C KPYroBbIMH 3y0bsamMu,
obecrneunBaromiuMi 60JICe MJIABHOE 3aLCIUIEHUE U GOJIbLIYIO HECy-
HIYIO CIIOCOOHOCTD.

JIByXCTyneH4aTble HH/IMHAPHUECKHE PEAYKTOPLI

Hanbosee pacapocTpaHeHbl JBYXCTYNEHYATHIE FOPU3OHTAIbHbIE
PEAYKTOPEI, BBLINOJHEHHBIE IO pa3BEPHYTOH cxeme (puc. 2.6). A1u

Puc. 2.6. IByxcTyneHdaThtii rOPA3OHTAILHbIA PeAYKTOD € URVMHAPHIECKHMH KOJECaMu:

a — XKMHeMaTHYecKas CXeMma; 0 — PeayKTOp €O CHATOH KpBIKOH (kojeca Koco-

3y6bie); 6 — OOwWMii BUA peAYKTOpa, Y KOTOPOrO MOJUIMMHHKOBBIE Y3JIbl 3AKPHITHI

BPE3HBIMH KpHIIKAMH; 2 — OOWIMHA BHA penyKTopa, Y KOTOPOro MOAUINIHKWKOBHIE
KPbIIIKK DPHBEPHYTEI BHHTaMH

13



Puc. 2.7. JIByXcTyneH4aTblli rOPH3OHTA/IbHLI COOCHBbIH PeAYKTOP:
a — KuHeMaTu4yeckas cxeMa; 6 — oOwmii Bujg

PEeOyKTOpBbI OT/IMYAIOTCA NMPOCTOTOH, HO H3-3a HECHMMETPUYHOrO
pacnosoXkeHUs KOoJIEC Ha BaJiaX MOBBIIIAETCA KOHIEHTpALMs HArpys3-
ku mo jiuHe 3y6a. IToaTtoMy B 3THX pedykTopax CienyeT npume-
HATb JKECTKHE BaJbl.

Coocnas cxema (puc. 2.7) H03BOJSET MOJYYUTh MEHbIIME raba-
PUTHI 110 IJIMHE; 3TO €€ OCHOBHOE MPEUMYILECTBO.

B coocHbIX penykTopax OBICTpOXOJHAs CTYNEHb 3a4acTylo
HelorpyxeHa*, Tak Kax CHJIbl, BOSHHKAIONIME B 3aLEIUVIEHUM KOJIEC
THXOXOAHOHN CTYIEHH, 3HAYUTEJILHO OOJIblLE, YeM B OBICTPOXOIHON,
a MEXOCEBBIC PACCTOAHUS CTYIEHEH OJMHAKOBLI (aws = awT). Vka3zan-
HOE OOCTOSTEJLCTBO SBJISCTCS OAHHMM U3 OCHOBHBIX HEJOCTATKOB
coocHeIX penyktopoB. Kpome Toro, x mx HegoctaTtkaM OTHOCSAT
TaKxe:

a) Oosbiine raGaputel B HAMpaBJICHUM TEOMETPUYECKUX OCEH
BAJIOB, II0 CPABHEHUIO C PENYKTOPAaMH, BHINOJIHEHHBIMHU 110 pa3Bep-
HYTOH cxeMme;

6) 3aTpyAHMTEJIBHOCTh CMAa3bIBaHHUS [OIIIMITHUKOB, PacroJio-
JKCHHBIX B CPEHHEH 4acTH Kopryca;

B) OoJbIIOE pacCTOSHUE MEXAY OMNOpaMH INPOMEXYTOUHOTO
BaJia, NO3ITOMY TPeOYeTCs YBEJUYUTH €ro AMAMETp Ui obecneue-
HHUSl JOCTATOYHOW NPOYHOCTH M KECTKOCTH.

* Ilpn cpaBHUTENbHO HEGOABLIOM OOLIEM NEPEJATOYHOM YHCIe
(4 ~ 8+16) MoxHO (npu obecreyeHNH yAOBIETBOPUTEILHOH KOMIIOHOBKH
peayKTOpa) TaK NPOM3BECTH Pa3bHBKY OOLIEro MEpeAaTOYHOrO YHCIA MO
CTYNEHSM, YTO Harpy3odHas CHOCOOHOCTb OBICTPOXOAHOH CTymeHH Oymer
HCIOJIb30BaHA NOJHOCTHIO.
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OueBnIHO, NPUMEHEHHE COOCHBIX PEAYKTOPOB OTPaHHYUBAETCSA
cJy4asMH, KOTrIa HeT HeoOXOAMMOCTH UMETh [1Ba BBIXOJHBIX KOHL@A
GLICTPOXOJHOTO MJIM THXOXOJHOrO Baja, a COBMAJCHUE IEOMETpH-
YECKHX Oceif BXOXHOTO M BHIXOJHOTO BaJIOB YROOHO MPH HAME4CHHOI
o6uell KOMIIOHOBKE NPHBOAA.

B ortHomenny Tuna 3yObeB M HOIIIMMHIKOB B JBYXCTYNEH4YA-
THIX PEAYKTOpax CIpaBeJIMBO CKa3aHHOE OTHOCHTEJBHO OIHO-
CTYMEHYATHIX [MJIHHIPHIECKUX PCAYKTOPOB; YaCTO GBICTPOXOIHYIO
CTYIIeHb BBLINIOJIHAIOT Koco3yboif, a THXOXOIHYIO — mpsiMo3yooit
(3TO OTHOCHUTCH KaK K COOCHBIM, TaK M K HECOOCHBIM PEayKTOpam).

Peayxrop ¢ pa3aBoeHHOH OBICTPOXOJHON CTYNEHBIO, HMEIO-
muil koco3y6nle Koneca, mokasan Ha puc. 2.8. Tuxoxonnas CTyneHs
OpH 3TOM MOXET HMETh JMbO IIEBPOHHBIE KoJeca, JuGo
npamo3yOuie (puc. 2.8,6). Kunemarmueckas cxema H  oOumit
BHJ pPEOyKTOpa C Pa3sfABOCHHOH THXOXOJHOH CTYNEHbIO NOKa3aHbI
Ha puc. 2.9.

Ilpu pa3nBoeHHON OBICTPOXOIHOM (MJIM THXOXOQHOIM) CTYIECHH
KOJIECA PACMOJIOKEHBl CHMMETPH4YHO OTHOCHTEJILHO ONOp, YTO
APUBOJIUT K MEHbIIEH KOHHEHTPALMM HArpy3KH MO [JIMHE 3yObes,
YeM IpU NPUMEHEHUH OGBIMHON pa3BEepHYTON WJIM COOCHOH CXEMBI.
OTO No3BOJIAET MMETh B pPaccCMaTpPUBAEMOM ClIydae MEHEe KecT-
Kue Banbl. BHICTPOXOAHBIH Ban pefyKkTOpa, NOKa3aHHOTO Ha
puc. 28,6, NOKEH HMETh CBOOOAY OCEBOro IepeMelleHus
(«nnaBarommiit» Ban), 4To 0O€CIE4YMBACTCS COOTBETCTBYIOMIEH KOH-
CTpyKUHeH NOMIIUIHMKOBBIX Y3JIOB; B PEAYKTOPE C ILEBPOHHBIMH

Puc. 2.8. /IByxcTyneHmaTblii TOPH3OHTAJIBHLIA PEeXYKTOP ¢ pa3aBOoenHO nepBoii
(6bicTpoXoancii) cTynennbio:
a — XuHeMaTHueckaa cxema; 6 — obumii Bua (6e3 xpwrmxi)

15



Puc. 2.9. JIByXcTymeHuaTiii rOPH3OHTAJbHLIE PeAyKTOp ¢ pa3aBoeHHOH BTOPO
(THXOXOHOH) CTYHEeHbIO:
a — xuneMaTHdeckas cxema; 6 — oGwmil Bux (6e3 KpbImIKH)

THXOXOJHBIMH KOJIECAMH CBOOOJY OCECBOrO HEPEMEIICHHUS HOJDKEH
MMETh M THXOXOAHbIH Ban. Ilpu cobmoneHuy yka3aHHOro YC/IOBHSA
Harpyska pacupeneiseTcs IOPOBHY MEXAy HapaliesbHO paboTaro-
IAMH TapaMu 3yOuwaTsix KoJiec. '

CxeMbl BEPTHKAJIBHLIX IWIMHAPHYECKHX JBYXCTYNECHYATBIX
penykropos mpusencHsl Ha puc. 2.10.

HByxcTyneH4aThle UHIHHAPUYECCKHE PENYKTOPBI OOBIYHO MpHUME-
HAIOT B IIHPOKOM jmama3oHe mnepenatoudbix wmces: no I'OCT
2185—66 u=6,3+63. KpynHsie IBYXCTYIEHYATLIC HIIMHAPHYCCKUE
penykTopsbl, Beimyckaembie HKM3, mMeror u = 7,33 +44,02.

OT uesecoobpasnoit pa3buBku 0OIEro MepeJaTOYHOTro YHCiIa
IBYXCTYIEHYATOr0 PeNYKTOpa MO €ro OTIEJbHBIM CTYNEHSM B 3Ha-

a) d)
Puc. 2.10. KuseMaTuqeckne CXeMbl ABYXCTYNEHYATHIX UHJIHHAPHIECKAX BEPTHKANbHBLIX

PeayKTOpOB:
a — BBIIOJIHEHHOTO MO Pa3BepHYTOH cxeMe (TPEXOCHOro); 6 — COOCHOTO
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YUTEILHOU CTENEHH 3aBUCAT rabapuThl peaykTopa, YARoO6CcTBO cMa-
3pIBaHMS KQXXOH CTYNEHH, PAllMOHAJIBLHOCTh KOHCTPYKIHMH KOpIIyca
¥ yAoOCTBO KOMITOHOBKHM BGEX 3JIEMEHTOB nepenau. JaTh pekomeH-
Jaluuu pa3’OUBKU MEPENATOYHOrO YHCI/IA, YIOBJIETBOPSIOLINE BCEM
yKa3aHHBIM TpeOOBAaHUAM, HEBO3MOXHO, M MOITOMY BCE PEeKOMEH-
Jaluu CJIENyeT pacCMaTpUBaTh KaK OPUEHTHPOBOYHBIE.

Hmxe npuBeneHa pa3ouBKa NEPeJATOUYHBIX YHCEJ I HEKOTOPBIX
JBYXCTYIIEHYaTHIX PeayKTOpOB, BhlmyckaeMbix HKM3:

u, . . 805983 1092 1225 13,83 1560 17,78 2049 22,12 23,15
ug . .+ .230 2,808 3,125 3,500 3950 3,950 4,500 5,187 5,600 6,615

Konnuecko-unmnapuieckue peIyKropbl

B [ByXCTyneHYaTBIX KOHMYECKO-LMJIMHIPHYECKMX DPeXyKTOpax
(puc. 2.11 —2.13) xoHHuecKas napa MOXET UMETh IPSMbIE, KOChIE HITH
KpHuBoJIMHEHHbIE 3yOba. IlUnuHapuyeckas napa Takke MOXET ObITH
Jubo npamo3y6oii, aubo xoco3y6oit.

HaunbGosiee ynmoTpeOMTENbHBIA AUANa30H MEPENATOYHBIX YHCET
Ui Takux peAyktopoB u = 8-+15. HaubGonplume 3HaueHMs npu

Puc. 2.11. JIByxcrymenvarnii rops-
SOHTAILHLYH  KOHHIECKO-IHIMHAPHYEC-
KHil peaykTop:

a — KHHeMaTH4ecKas cxema; 6 — 06-
AR BHA peayKTopa € JHTHIM KOpmy-
coM; ¢ — obwmit BUA pemykTopa co

CBapHBIM KOPNycoM
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Pac. 2.12. [IByxcTynewvarniii Kons-
4eCKO-IHIHAPHYECKHIl PeayKTOp
¢ BEPTHKAJbHBIM THXOXOXHLIM
BAJIOM:

a — KMHeMaTHYeckas CXeMa;

6 — obwmit BuR

Pac. 2.13. KnnemaTuueckan cxema
NBYXCTYHEHYATOr0  KOHHYECKO-UH-
JHHAPHUECKOr0 PeayKTOpa ¢ Bep-
THKAJIbUBIM ObICTPOXCAHBLIM B2JIOM

OPSAMO3YObIX KOHMYECKUX KOJNECAX Upay = 22; NPH KOHUYECKUX KOJIE-
Cax C KPYrOBBLIMH 3YOBSIMM Uy, = 34.

YepBaunbie peyKTOPEI

YepBsuHble peAyKTOPHI NPUMEHSIOT IS NEpPelayd JBHKEHUS
MEXAY BajaMH, OCH KOTOPBIX MEpPEKPELIUBAIOTCA.

o oTHOCHTEIPHOMY MOJIOKCHIIO YepBAKA U YEPBKYHOTO KoJsieca
pas’aM4aloT TPH OCHOBHBIE CXEMBI HEPBAYHBIX PEOYKTOPOB: C
HIKHHM, BEPXHUAM 3 OOKOBBIM pacloioKeHHeM uepBska (puc. 2.14 —
2.16).

HcxyccrBennnlit 006ayB peOpHCTBIX KOPHYCOB 0GECHEYHBAET
6osee GiaronmpusTHBI TelIOBOM pexuM paboTel peaykTopa
(puc. 2.14,6 u 2).

18



- HHXKHHM PACHOJI0KEeHHEeM 4YePBHKA:
a — KHHEMaTHueckas cxema; 6 — 06-

., H r

/ \ A l Puc. 2.14. Yepsnaunvlii peaykTop ¢
; |

b N Y/ H WA BHA PeAYKTOpa C Pa3bEMHBIM

R KOpIyCcOM; 6 — OoOwmit BUA penyKTopa
( } C peOpHCTBIM pPa3beMHBIM KOPHYCOM
T I g’ U UCKYCCTBEHHBIM 061yBOM; 2 — TO XKe,

—T y CO CHATOM KpBILIKOi; O — obwmit BUA

pedykTopa C Hepa3beMHBIM KOpIY-

a) coM

Beixox Baia Kojieca PEAyKTopa C OOKOBBIM DPAaCIOJIOKEHHEM
yepBsSKa B 3aBUCHMOCTH OT HAa3HAYCHMS U KOMIIOHOBKM NpPUBOJA
MOXeT ObITh clenaH BBepx (puc. 2.16, a) wnu BHu3 (puc. 2.16, 6 u 6).

IMpu HUXHEM pACHOSIOKEHUH YepBsSKA YCIAOBUS CMAa3bIBaHUS

19



W !
\
G

SN lih
=
N‘

i

\
it
it

2)

Puc. 2.15. Yeppsaunplii peaykTop ¢ BepXHHM PACHOJIOKEHHEM “ePBIKA:

a — KHHEMATHYCCKas cxema; 0 — oOwmi BHI pedyKTopa C Pa3skEMHBIM KODIYCOM;
6 — O0IMi BUJ PEOYKTOPA C HEpa3beMHBIM KOPIYCOM

3aUENJIEHNs JIYYIle, PH BEpXHEM XyXe€, HO MCHBIIE BEPOSTHOCTD
NomajaHus B 33LCMJICHHE META/UIMYECKMX YaCTHIl — POAYKTOB
H3HOCa.

BriGop cxembl peaykTopa OOBIMHO OOYCJIOBJIEH yHoOGCTBOM
KOMIIOHOBKH NPUBOJA B LEJOM: NPH OKPYXHBIX CKOPCCTAX Hep-
Bsika 10 4 — 6 M/C IPEATIOYTHTEILHO HIDKHEE PACIIOJIOKEHUE YEPBSKa ;
npu QONBLIMX CKOPOCTAX BO3PACTAIOT HOTEPH HA NEpeMellHBaHUE
MacJjia, 1 B 3TOM CJIy4Yae CJIEAYET pacroJiarath Y€pBIK HaJ KOJICCOM.
B peaykTtopax ¢ BEpPXHHM PAaCIOJIOKEHHEM yepBsiKa NpH BKJIOYE-

Puc. 2.16. Yepssunblii peayKTOp C BEPTHKAILHLIM BAJIOM YEPBATHOrO Kojeca:
a — KMHeMaTHYecKas cXeMa; 6 — OOLUMii BUJ PEAYKTOPa C PA3bEMHEIM KOPIYCOM; 6 —
o6uMit B PERYKTOpPa C HEPa3bEMHBLIM KOpHycoM
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HUM JBUXCHHE OOLIYHO HAYMHAETCS NpPH HEJOCTATOYHON cMmaske
(3a BpeMsi OCTAHOBKM IIPHM DEIKHMX BKJIOYEHHAX Macli0 ycnesaeT
cTeub ¢ 3yObeB KoJieca).

IlepenaTouHele YHC/IA UYEPBAYHBIX PEOYKTOPOB OGBIYHO KO-
nebmotes B npenenax u = 8-+80 (cm. 'OCT 2144 —76).

Tax xak KITJ] uepBAuHbIX peNyKTOPOB HEBBICOK, TO AJIA NEPEAAYH
GOJIBIIMX MOIIHOCTEH W B YCTAHOBKAX, pabOTAIOIMX HENMPEPHIBHO,
OpPOEKTHPOBaTh HX HeleyaecoobpasHo. IIpakTHyecku dwepBs4HBIC
PENYKTOPHI NPUMEHSIOT JUISl IEPEAa4l MOMHOCTH, KaK NPaBWIO, J0
45 xBt u B BHae uckmouenus go 150 xBT.

3y64aTo-yepBatnble, ePBAYHO-3y0HATDIE
H ABYXCTyNeHYaTble YepBAuHbiE PSAYKTOPbI

CxeMsl 1 00UMii BHA 3y0YaTO-4€PBAHYHBIX M ABYXCTYNEHYATHIX
YepBAYHBIX PEAYKTOPOB nokasansl Ha puc. 2.17 u 2.18. Ilepena-

Puic. 2.17. /IsyxcTynen4aTsiii 3y0uaTo-4epssynbifi penyxTop:
a — KAHEMATHYeCKasn cxeMa; 6 — obwuii BuA

9

Puc. 2.18. JByXcTymeH4aTbiil 4epBauHuiii peayKTop:
@ — KHHeMaTH4YecKas CXeMa; 6 M 6 — BapHaHThI oOwLero BuAa
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TOYRBIC YHCIA 3y6uaro-4EpBAYHBIX pPeRYKTOopoB 4 < 150, a B OF-
RENILHBEX CHY7asiX N BBHINIE (A5 yieOGHOro NpOEKTRPOBaHHE PeKo-
Menjxyerca orpanuuuthes u = 35-80).

JIBYXCTYneHdaThie IEPBAURbIE PEAYRTOPbI M3T OTOBIAIOT € MEpe-
JaToyHeIME vwucnaMu u = 1202500 (rpm yyebHOM mpoexTHpo-
BaHNK PEKOMEBIYCTCH OTrpanmuaTheg u = 120--400).

Flnanerapusie m BOJIHOBBIC PEXYKTOpbI

Ha puc. 2.19,a nokasana npocTag — C OAHOH CTENICHBIO CBO-
6onb1 — nnaHeTapHas Iepenava, COCTOALIASA M3 COJIHEYHOrO KoJie-
ca I, catesnBATOB 2 B KOPOR“ATore Kojieca 3, HEMOXBHAHO 3aKpern-

= . , —?zs
} .L\::

——— — z !
> 14
3
—_— )
\, = =
Puc. 2.19. Oanocrymensarmiii
= NJIAHCTAPABIE peRyKTOp:
a — REHEMATHYECKas  €XeMa;
4 6 — npononbHLIE pa3pe3
—— 1
L —]
#
A
&)
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JneHHoro B kopmyce. Carennunrsi Y/
COBEPIIAIOT CAOXHOEL JBIDKEHHUE:

OHM ODKATHIBAIOTCH BOKDYT COJI-

HEYHOTO KOJECA M BPALAIOTCA

BHYTPH HENOABIKHOIO KOPOHYA- T 5

TOTD KOsteca (HEKOTOPas AHANOTHA e — )
7

C ABWOKEHVEM IUIAHET JAJj1a Ha3Ba-
HHe 3TEM nepenadam). Ocu carted-
JIUTOB YCTAHOBJICHH B BOJHIC 4,
reoMeTpuyeckas OCb KOTOPOTO
COBHAHAET C TIEOMETPUYECKUMHU

OCSIMH H{EHTPAJILHBIX KOJIEC — COJI-
HEYHOI'Oo U Kopoﬂqa‘roro_ qame Puc. 2.20. Kunemaruueckas cxemMa
NPYTHX BCTPEUAIOTCA mEpepiadu ¢ 7 ot fin, TCTApHoro . pe-
YHCIIOM CATE/UIMTOB N, = 3.

Ilianerapanie nepenayy KoM-

MAKTHEE ODHIUHLBIX 3YOUATHIX, TaK KaK OPHM K, CATSLIMTAX Bpallaro-
LIHif MOMEHT TIEPENACTCA HE OJHMM, @ HECKOJIbKUMMY HOTOKAMH; B
pacyerax Ha HPOYHOCTh OOBIYHO HPUHAMAIOT NPUBEACHHOE YHCIO
caresnnuros n, =n, — 0,7.

Jina BHpaBHUBAHAA HATPY3KH [0 HOTOKAM NP HECKOAbKUX
caTe/UIMTax OJHO 3 LEHTPARNbHHIX KOJIEC YyCTaHaB/iuBaloT Oe3
Onop, T. €. BLIMOJHAIOT IUIABAIOEAM B PaJHaIbHOM HaNpPaBJICHUM.
Ha puc. 2.19, 6 noka3aH pesyKkTop C IUTAaBAIOIIKM (caMOycTaHas-
JINBAIOUHMCH) COTHEYHBIM KOJIECOM. J{JIsi COeIUHEHHUS /IaBAIOIETO
COJTHEHHOrO KOJieca C BaJIOM NpHMeHeHa 3yOuaras MydTa ¢ aByms
3y0v¥aThIM¥ COUJICHCHUSMU.

Mpu mocaenoBaTeIbHOM COCOMHEHUH HECKOJIBKHX IPOCTHIX
TUTAHETaPHBIX HEPEaad MOXHO MOJIYYUTh PEAYKTOP C HoNbIINM Tepe-
AaTOYHBIM OTHOWEHHeM (puc. 2.20).

BosiHoBBIE mepenayd MOXHO PACCMATPUBATH XKaK pa3HOBHA-
HOCTb IIJIAHETAPHBIX INEpenay, UMEIOMINX rHOKoe NMPOMEXYTOYHOEe
xoJieco, AehopMUpyeMoe MPHU mepesaye BPaLIAIOLIEro MOMEHTA.

Ha puc. 2.21,a mokxazaHa KMHEMAaTHYeCKass CXeMa BOJHOBOI
nepenavy: BXOQHOH Baj ! NPHUBOOUT BO BpALICHME TEHEPATOP
BOJIH 2, KOTOPHIH NPEACTABAAET COOOH BOAWNIO C ABYMS pOJIHKA-
MH; THOKOE KOJIECO 3 BBLINOJIHEHO B BHIE TOHKOCTEHHOTO CTaKaHa,
Ha YTOJIIEHHON 4acTH KOTOPOro Hape3aHbl 3yObs, BXOISIUHE B
3aUEMICHUE C BHYTPEHHHMHU 3yObSIMH HENOJABIKHOIO XKECTKOTO
kojieca 4; BbIXOAHOU BAajJ 5 COGAMHEH C OCHOBAHHEM TOHKOCTCH-
HOTO CTakaHa.

I'cuepatop medopmHpyeT rudbkoe 3y64aToe K0Jieco B Paadalib-
HOM HaNpaBJieHuH, HpHAaBas €My (opMy 3Innmca, ¥ BBOJUT B
3auerUieHye 3yObn netaneil 3 U 4 Ha moyHyro paboO4ylo BBICOTY.
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Puc. 2.21. BoaHoBoii 3yGuaTblii 0ZHOCTYHEH4ATHIH PeXYRTOP:
a — KUHeMaTHYeCKas cXeMa; 6 — reHepaTop BOJIH; 6 — MPOJONbHBIA pa3pe3

Ilpu BpamieHMn reHepatropa 3aleIUiCHHE 3YObeB MNEpPEMELIACTCS
nogobHo Gerymieil BosiHE, YTO M AaJi0 Ha3BaHHE 3THM Mepena-
Yam.

Iupoxoe pacnpocTpaHEHHE NMOJIYHHIIH KYJIaYKOBBIE T€HEPATOPEI
BoJH (puc. 2.21,6). Ha npodumupoBaHHbI KyJadok A HacaXeHo
BHyTpeHHee KoJibllo rubkoro mommmnauka Bb. Hapyxnoe xonpuo
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ru6KXOro MOMIIMITHAKA COMPHKEHO C BHYTPEHHEH NOBEPXHOCTHIO
rubkoro xojeca B, obecmeuuBas eMy 3amaHHyio ¢opmy nedop-
manuu. Konbua ru6xoro HOAMIAIHAKA UMEIOT MAJIyl0 TOJIIMHY H
TO3TOMY CpaBHHTEJBHO Jierko Aedopmupyrorcs. Huwxe npuseneHst
NS CPaBHEHHMS pa3Mephl ABYX INOALIMIHMKOB C OJHUM H TE€M Xe
BHYTPEHHHM JAHAMETPOM: FrHOKOro U OObIMHOro IIAPHKOBOrO pajnu-
aJIbHOrO JIETKOH Cepuu:

D B d,
8 IMoawnnHuK a I I l = I :
MM
-

] d\lt‘ L I uOx it 60 80 13 |7,144] 1,85
g I\ g Mapnxossit | 60 | 110 | 22 | ~15| ~7,5
v paananbHbIi

JIeTKOH  cepun

Monynn 3y6uateix xonec 3 U 4 (cM. puc. 2.21, a) OAMHAKOBBHI,
HO yHCNa 3y0beB pasHble: z3 < z4. IlepenaTouHOE YHCIO BOJIHOBOH
23
4= 23
(24 — 23) = 2 un | [Eana3’oH NEPEAATOYHBIX OTHOLICHUI B OHOCTY-
IIEHYATHIX BOJIHOBBIX pefykTopax cocrasiser oT 80 no 300 (1 Goxee).
BonHoBrie nepemaud o6ianaroT BBICOKOI Harpy3ouHo#t crmoco6-
HOCTBIO 6J1arofiaps MHOIOMAPHOCTH 3allelUIeHHs: OJHOBPEMEHHO

B 3allEMUIEHHH MOXET HaxoauTbes 1o 25—309, map 3y6bes.

Ha puc. 2.21,6 moxa3aH BOJIHOBOH pEIYKTOpP C KyJAYKOBBHIM
reHepaTopoM BOJIH 2 ¥ THOKMM TOHKOCTEHHBIM KoJiecoM 3 cBapHOM
koHcTpykuuu. Ha Benymem Bany 1 HaxoQUTCS KyJIauOK, HA KOTOPOM
YCTQHOBJICH 'MOKMH MOJIIMITHUK, CONPSDKEHHBIH ¢ THOKUM KOJIECOM,
3yObsi KOTOPOTO B JBYX 30HaX BXOJAT B 3allCIUICHHE € 3yObAMHU
’ecTkoro koJjeca 4. Kyjiauok reseparopa BOJIH HAXOJUTCA Ha BaJIy
C pamuajbHBIM 3a30pOM; Iepeaia OBWKEHHA OCYLIECTBIACTCA
3y6uaToit MydTo#, KOoTOpas obecrneunBaeT CaMOYCTaHOBKY reHepa-
Topa npu paGore penykropa. C ruokKoro xoJieca BpAmIAIOLi Mo~
MEHT NEpeRacTcs LIIMIAMM BEJOMOMY Bajiy 5.

nepenayu paBHO U = Z . an ONTUMAJIBHBIX  3HAYCHUAX

Mortop-peayKrops!

MorTop-peaykTop — 3TO arperar, COBMEIIAIOWINIA B OQHOM KOp-
nyce 3JIEKTpoABUratesab M penykrop. IlocnenHee oOGCTOATENBCTBO
no3BoJiseT Jo6OMBaThCS OOJBIIONW TOYHOCTH PpACIOJIOKEHHS Bajia
PENyKTOpa OTHOCHTE/IbHO Bajia 3JEKTPOABHMIraTeSii W YMEHbLIAET
YHCJIO JeTasel mpuBoaa.

Yame BCTpewaroTCs MOTOP-PEAYKTOPHI C 3yOuaThIMH mepena-
YaMH OOBIKHOBEHHBIMH M ILJIAHETAPHBIMH.
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Puc. 2.22. Morop-penyxreps::
a — FOPHU3OHTANIbHBLI; 6 — BEPTUKAILHDLI

i )

A\ — —r

Puc. 2.23. MoTop-peayKkTop ¢ OAHOCTYZEHYATOH 3y0MATOH UHIHBADHYECKOH mepenaveii

Ha puc. 2.22 noxasaHsl obuige BHIM MOTOp-peAyxTopoB. Ha
puc. 2.23 u300paxeH B pa3pese rOPU3OHTANBHBI MOTOD-PEAYKTCP
€ OAHOCTYNEHYaToH 3yDyaToll uWIHHApWieckol nepeaaveii. IToxa-
3aHHBIA Ha puc. 2.22, 6 BEPTHUKAILHBIA MOTOP-PEAYKTOP HMEET HABE
CTYUEHH: NEPBYIO — 3y0YaTyI0 UWIMHAPHYECKYIO OOLIKHOBEHHYIO
M BTOPYIO — IJIAHETAPHYIO.



rnasa IIT
3YBYATBIE IIEPEJJAYU

§ 3.1. OBIIUE CBEJAEHMA

PasnnsaioT ABa Buaa 3yOuaThix nepesay — 3aKphiThle H OTKPhI-
Thle. DTH Nepeaayn oObIYHO pa3pabaThiBaIOT B KypPCOBBIX IIPOEKTax
yyammecss TEXHUKYMOB.

3akpbITHI€, 3aKIIOYCHHBIE B OTICJILHBIA KOpHyc (Hampumep,
PERYKTOPHOTO THNIA) IIH BCTPOSHHbIE B MaliuHy. [ poekmupoaounlii
pacdeT WX BLINOMHAIOT HA BHIHOCHMBOCTb HO KOHTAKTHEIM Hamnps-
JXEHMSM BO MH30eXaHHEe YCTAaNOCTHOTO BLIKpAalHBaHHS paboTmk
noBepXHOCTeld 3yOnen. OmpeZieHB HA OCHOBE 3TOTO  pacuera
pa3sMephi KOJIEC B BApaMETPhl 3aIENCHN, BLINOJIHAIOT 3aTeM npo-
@epouitsiii pacdeT Ba BHHOCIHBOCTD 3YObEB 110 HANPIKCHESM
U3Irp6a Ana RpefOTBPANICHUS, YCTAJOCTHOIO pa3pylicHHs 3yOnhes;
OGBIYHO HANPSDKCHUs KM3rKOa B 3yObsiX, pACCUMTAHHBIX Ha KOHTAKT-
HYIO NPOYHOCTb, OKa3blBAIOTCA HIDKE AOMyCKaeMbiXx. OIHAKO NpH
BHOOpe cIMIIKOM OONBINIOFO CYMMAapHOro 4HHCJa 3¥0beB KoJec
(Gonee 200) AnB NPHMEHEHHR TEPMOXHMEIECKOH 00PaboTIH NIOBEPX-
nocTel 3y6beR A0 Bhicoxol TBepROCTH (HRC > 45) MOXeT BO3IHBK-
HYTb ONACHOCTBL H37IOMa 3y6beB. [l npefoTBpalljeHHs 3TOro pas-
MepH! 3yObeB CAENYET ONPEACHATH U3 PAcuyeTa HX Ha BLIHOCIHBOCTD
N0 HANPAHKCHASM H3Tuda.

OTxprTHE 3y6YaTHe nepenavyy PacCUHTHIBAIOT Ha
BLIHOCJHMBOCTb [0 HAHPSXEHHSM HIrHGa C yueToM H3HOca 3yOben
B HIpoIecce 3KCIiyaTannu. B 3ToM chyyae HeT HEoOXOXBMOCTH
APOBEPATHL BHIHOCAMBOCTL HOBEPXHOCTEH 3yObeB MO KOHTAKTHEIM
RaNDPAKEHUAM, TaK Kak abpa3uBHbIH M3HOC NOBepXHOcteh 3y0ben
NpeNOTBPAIUAECT BBHIKPAILIMBAHHE HMX OT NEPEMEHHBIX KOHTAKT-
HBIX HallpSOKCHUH.

3y6uartnie nepenayy, paboraromue ¢ 60IbIIHMU KPATKOBPEMEH-
HBIMH (TIMKOBBIMH) NEpErpy3KaMu, HEOOXOIXMMO IMPOBEPATh Ha OT-
CYTCTBHE ONACHOCTH XPYNKOrO pa3pylleHUs WJIH IJIACTHYECKHX
nepopmanuii pabounx NOBEpXHOCTeH 3y0beB OT KOHTAKTHBIX
HaNpspKEHHUH, a TaxKe Ha OTCYTCTBYE XPYIKOro U3JI0MA HJIH ILIACTH-
4eckHux Aedopmannii npu #3rube. 3T0 OTHOCKTCA PaBHO KaK K 3aKpbl-
ThIM, TaK H OTKPBITBIM IMEpeaavam.
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CSmax
Ge
I

Q,’b

Prc. 3.1, KOHTaKTHble HADPSKEHHS B 30He CONPHKOCHOBENHA UWJIHHEIPOB BROJIbL
oGpasyroueit

KpaTkoBpeMeHHOe NEHCTBHE MHKOBBIX HArpy3oK HE OKa3blBaeT
BJIMSIHUSL HA TIOBEPXHOCTHYIO M OOIIYyIO YCTAJOCTHYIO MPOYHOCTb
3y6neB. [ToaToMy onpenesneHne HanpsPKEHUHN, BI3LIBASMBIX TAKUMHU
HarpyskamH, CJIEAyeT pacCMaTpHBaTh Kak MpOBepKy 3yObeB Ha IMO-
BEPXHOCTHYI0O M OOILIYI0 CTaTH4ECKYIO IPO4YHOCTh. PacueTHbie
(hopMyJIbI UMEIOT TOT € BHJ, YTO U (GOPMYJIBI IS PAcCHETOB HA
YCTaJOCTHYIO NPOYHOCTh, HO 3HAYCHUS JOMYCKACMBIX HAIMPSKCHHH,
PUHMMAEMBIX B 3THX pacyerax, pas3jIHYHbl

Pacuer 3aKpbITbIX 3yOuaTBIX Nepenay Ha BBHIHOCIMBOCTL pabo-
YHX [NOBEPXHOCTEH 3yOLeB MO KOHTAKTHBIM HANPSKCHUSIM OCHOBAH
Ha ¢opmyne I'epua. D1a popMmyia CiayXHUT A ONpPeICEHHS MAKCH-
MaJIbHOTO HOPMAJIbHOIO HANPSOKEHUS B TOYKAX CpEIHEH JIMHUU
KOHTAKTHOH MOJIOCKA B 30HE CONPUKOCHOBEHHS [BYX KPYrOBBIX
IWIMHAPOB C MHapajjefibHbiMu obOpasyromumu (puc. 3.1). Ilpu
BbIBOE (HOPMYJIbI ObLIN HPUHSATHI JOMYLIEHUS | MATEPHAJT IHJINHAPOB
UeaNbHO YNpYruif, B TOYKax KOHTAKTAa OH HAXOOHUTCSA B YCJIOBHSAX
00BEMHOr0  HANpPSHKEHHOIO COCTOSHMS — TPEXOCHOrO  CXaTus;
Haubonbluee (M0 MOXYJIIO) HANPSHKEHHE CXKATHUS — IJABHOE Halps-
KEHHUEe O3 — MPUHATO OOO3HAYATBH Opay; MPH IJUIMNTHYECKOM 3a-
KOHE pacrpene/icHusl OABJICHUS 1O IIMPHMHE IUIOMIAJKHM KOHTaKTa
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Omax = E‘s (31)

TAC ¢ — Harpy3Ka Ha €OUHULY [UIMHBI KOHTAKTHOM JIHHMH; ¢ — LIH-
pUHA KOHTAaKTHOH IUIOMIAKH, onpenesisiemMast U3 BBIPAXCHUA

_ q Pnp (1 - Vz)
¢ = 3,04 V—-———————-———E .



IopcrasuB 310 3HaueHue B dopmynay (3.1), nonyuum

Oumax = 0,418 l/pnp v (32)
1

3necn — NpUBEICHHAS KPUBH3HA WHJIHHIPOB,

Prp np P1
+ o7 roe p; M pz — pamuycsl ULMIMHIAPOB; OTCHOA Py, =
2
_ __P1P2
P1+ P2
E — monyJip ynpyrocTu MaTepuana UWIMHAPOB; €CIH LMJIHHAPSI
H3TOTORJIEHBI M3 PAa3HBIX MATEPHAJIOB, TO ONPEACNAIOT IPKBEICH-
HBIH MOJYJb YIPYrocTu

; v — koadoumuerT IMyaccona, npunsaTelii paBupiM 0,3;

2E,E,
E=-122
E,+E,

§ 3.2. PACYET HMIIVIHAPUYECKUX 3YBYATBIX KOJIEC
HA KOHTAKTHYIO BbIHOCJ/INBOCTH

Jns pacuera mepenay ¢ LMIMHAPHYECKUMH 3yO4aTBIMH KoJie-
caMu (puc. 3.2) Ha BBIHOCIMBOCTh paboyuX MOBEpXHOCTEH 3yObEB NO
KOHTAKTHBIM HANPSKCHUSM [O0JIb3Y-
ores GopMmynoi (3.2); MakcHMalib-
HOE HOPMAJIbHOE HANPIKCHHUE - G ppax
NpUHATO 0003HAYaTh Gy; MHAEKC H
(maT.) cooTBeTCTBYET meEpBoOil OykBe
dbamMmwmu  3HaMendToro  Qu3UKa
Hertz’a; Harpyska Ha eIUHMLY IJIH-
HBl KOHTAKTHOH JMHHMHU 3yObeB

FnKH
q - bks ’
F,
roe F,, = m — HOpMaJlb-

Hag cuna B 3anemwieduu; -F, =

2T, 2T,
= —— =" — OKpyXHas  CHWIa;

di  dy
%, — YOI 3auCIUICHUA, 1O FOOCT Prc. 3.2, Teomerpus 3y6uaroro
13755—81 oH mpunaT paBHbM 20°%; - 3BOILBEHTHOTO 3aUEIICHHS

* B nanbHeiimeM OymeM CUHTaTh O, R 0, TA€ O — AENUTEAbHBIA yroi
npoduns uan yron npoduias HCXOZHOTO KOHTYpa.
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B —yron Haknoda 3y6a mo O THOHMICHHIO K OOpasyroulel JeJIure b=
Horo wuiuuapa; Ky — Ko3pGUNMEHT, YYHTHIBAIOWIMHA JUHAMMYE-
CKYIO HArpy3Ky M HEPaBHOMEPHOCTb pACHPEOCIICHUS! HArpy3KH
Mexay 3yObsiMH U O IIMPUHE BEHIA; b — mMpHHa Benna; k, — koag-
(GHUHMEHT CTEMEHU NEPEKPBITHUSL.

IMpuBeaeH bl paauyC NIHIMHAPOB Pyy CICAYET 3AMEHHTH BEJIUYH-
HOM TNpPUBEICHHOrO paAuyca 3BOJIbBEHTHbIX nNpodwmieii 3y6nes B
HOJIFOCE 3allEMJICHUs; TaKk Kak

_ dysina _ dysina ﬁ_u
PL= 2cosp’ 2T 2cosp’ q,

TO .
d,sina

Pop = 2cosB(u+1)

IMoacTaHOBKAa NpPHBEICHHBIX 3HAYeHMil BeJIMuMH B (opmyIy
(3.2) naeT BO3MOXHOCTD BBIPA3UTh 3aBUCUMOCTb Gy OT APAMETPOB
3yOuaToii mepenaun B BHAE

_ E 2cosp 1 2T,Ky(u + 1)
on = Vn(l —v?) sin2a k, d3b ’ (3:3)

JanpHeiilune pacdeThl AAaHBl B COOTBETCTBHH C PEKOMEHJa-
musmu [OCT 21354 —75. [JonyumeHHbIE B OTHOCJIBHBIX Cilydasix
HE3HAYMTEJIbHbIE OTCTYIUICHHS, NPAKTHYECKH HE BJIHAIOIINE Ha
BEJIMYHMHY KOHEUHOIO Pe3yJibTaTa, HMEIOT LENbI0O HEKOTOPOE YNpo-
IIICHHE pacyeTa.

st npaktayeckux pacyeros no FOCT 21354 —75 BBenensl cie-
LYIOLIHUE YCJIOBHBIE ODO3HAYCHHUS:

E .
Zy= VW — K03 QULMEHT, yIUTHIBAIOIHUN MeEXaHH'e-

CKHM€ CBOMCTBA MaTepHaja CONpPSKEHHBIX 3y0UaThIX KoJieC; €ro pas-
MEpPHOCTb COOTBETCTBYET pa3MepHocTH |/ E

’

2 cos " .
Zy = V——Z——B— — Oe3pa3MepHbIit KOIGOHUIUCHT, YU THIBAIOIIUH
sin 2a,,

thopMy conpspKEHHBIX OBEPXHOCTEH 3yObEB B MOJIIOCE 3aLCIICHHUS

n . .
Z.,= Vk— — Oe3pa3MepHbiii K03 dHIMeHT, yuuThIBAIOMHUI CyM-
€
MapHYIO JJIMHY KOHTAKTHBIX JIMHHUIMA; [UIS MPAMO3YObIX Kojec k. =
3

4 —¢,
NepeKPhITHS.

C stumu ob6o3HaveHusMd popmyiaa (3.3) npumer sux
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oy =2ZyZyl, V%T(ﬂ 3.9
b

Bce BeMYMHBL, BXOASIUME B 5Ty GopMyJy, KOJDKHBI ObITH BBIpa-
XEHbl B COOTBeTCTBYyromx enuuunax. B F'OCT 2135475 nomy-
LEHO OTKJIOHEHHE OT 3TOTO IPAaBUJIa: MOMEHT BbIpaxeH B H .M,
a d u b B MM, HanpaxeHue ¥ Moayias ynpyroctn B MIla (uucrnen-
HO cooTBeTcTByer MH/M?).

B pasbHeiiueM, clieays mpaBHIly TEOPHUH pa3MepHocTeil, 6yneM
BeIpaxatb MoMeHT B H-MMm, d u b B MM, oy 1 E B MIla (yto
wHCIeHHO cooTBeTcTByeT H/Mm2),

IOna cramu npunuMmaioT: E =2,15.-10° MIla; xoadduunent
Tlyaccona v = 0,3. Ilpu 31UX 3HaueHHsAX KodhduiUeHT

E 2,15-10° 1
= = i = 2 .
Zu Vn(l ) V3,14(1 s

UncsieHHble 3HaueHUs Koaddumuenta Zy:

s npsMo3yOnix koJiec npu o =20° B =0 Zy =1,76;

U1s Koco3yOnix konec mpu o = 20°, p=8+15° Z,;, = 1,74+ 1,71,

VISl LEBPOHHBIX koJiec Zy = 1,57.

Cpennne 3HaveHus kodpduuuenta Z,:

_ Ans npsMo3y6six mepemay npu o = 20° Z,=0,9;

aJst xoco3yoOnix mepenau Z, = 0,8.

Ilocne moacTaHOBKM yKa3aHHBIX 3HAYeHHH Kk03¢GQuUUMEHTOB B
dbopmyny (3.4) u 3aMeHBl B Hell d, uepe3 MEXOCEBOE PacCTOSHME
aw

2a,,u
u+1

nosyyuM (GOpMyiel It HPOBEPOUYHOT O pacyera:
npAMOo3yObIX nepenay

d2=

310 |/ Ky (u + 1)
GH:T "Z"—H'l%lzi—)s[cli]; (3.5)

KOco3yOBIX mMepenad

270 1/ DKy (u + 1)°
a, bu?

< [0’ H]~ (3.6)

Buipaxast B 31X Qopmynax Benududy b uepes a, ¢ MOMOIILIO

b
koopdunmeHTa WUPHHBL 3yO4¥aTOro BeHUIA V,, = —, NOJYYUM
a,
¢dopMyny mit NPOEeKTHPOBOYHOTI O pacuera a,, MM
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=K,(u+1) V[oTjﬁfllb 3.7)

Jns nipamMo3yOeix mepemau K, =49,5; njis xoco3yObix W IIee-
porHbix nepenau K, = 430.

Kospdpunuent Ky = KyoKupKny, tae Kyo — K03bdULKEHT, yuB-
THIBAIOWMH HEPABHOMEPHOCTh PACIPEACICHUS HArpy3KH MEXIy
3yObAMH; IS npAMo3yObix koJiec mpuHumarot Ky, = 1,0; nna
KOCO3yObIX KOJIEC B 3aBHCHMOCTH OT OKPY)XHOI CKOPOCTH v: NpH
v = 10+20 m/c u 7-i crenesn Tounoctd Ky, = 1,0+ 1,1, mpu v no
10 M/c u 8-it crenenn TouHOoCTH Kpyo = 1,05+1,15; Kpyg — x030-
(unmeHT, yYTHIBAIOLM HEPABHOMEPHOCTD paclpee/ieHus Harpys-
ki o umupuHe BeHud. Ilpu mpoekTHpPOBaHMM 3aKpPHITHIX 3y6GUATHIX
nepefay PeAYKTOPHOrO THNA NpHHMMAIOT 3HaueHus Kpg mo
tabn 3.1

3.1. OpuentupoBounsie 3navenns kodpduumenta Kpyg oA 3y04aThX
nepeJaq peAyKToOpoB, paGoTAIOIMX NMPH MepeMeHHoil Harpyske

PacronoxeHue Teepoocte HB mosepxHoCTei
3yG4YaThIX KOJNecC 3y6res
OTHOCHTEJILHO ONOpP <350 =350
CuMmMeTpudHOE 1,00—-1,15 1,05—-1,25
HecummeTpuuHoe 1,10-1,25 1,15-1,35
KoucosbHoe 1,20—-1,35 1,25—-1,45

MeHbiune 3HAYeHHA NPHHUMAIOT O TNepesad C OTHOUECHMeM Vpg=
= bjdy = 0,4; mpu ysenuyennu VYpg a0 0,6 ANA KOHCONBHO PACIONOKEHHBIX
konec H Ypy mo 0,8 npu HECHMMETPHYHOM pACHOJIONKEHHH MX CleAyeT NpHHH-
math Gonbwue u3 ykasaHHbix B TaGnuue 3Havennd Kpp. Ilpu nocrtosmnoi
Harpyske Kgp = 1.

Onpenenenve Ypy cM. Gopmyny (3.8).

HOuuamnuecknit xoadpouuuert Ky, onpenessior B 3aBUCHMOCTH
OT OKPYXHOU CKOPOCTH v KOJIEC M CTCIIEHH TOYHOCTH HX H3rOTOB-
JICHUS.

Hdns npsMo3y6bix Kojiec NMpH v OO0 5 M/c ciefyeT Ha3HA4YaTh
8-10 cremenp Tousoctd mo I'OCT 1643-—81; mpu stom Ky, =
= 1,05+ 1,10.

JLnst xoco3y6eIx koJsiec npd v no 10 M/c HazHayaloT Takxe 8-fo
cTenmeHb TOYHOCTH # mpunmMaroT Ky, = 1,0+1,05. Ilpu v cepmme
10 1o 20 mM/c u 7-i crenenu Tounoctu Ky, = 1,05+ 1,1. Menbmiue u3
YKa3aHHBIX 3HAYCHHH OTHOCATCS K KOJIECAM C TBEPAOCTHIO MOBEPX-
HocTeit 3y6he HB < 350, Gonbiune — npu teprocta HB > 350.
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Koabduuuentor Ky, u Ky, Moryr ObITH onpeieiieHbl TOJLKO
TOTJa, KOTAa U3BECTHBI pa3Mephl niepeau (Haa0 3HaTh CKOPOCTh ),
ITosToMy npu npoeKTUPOBOUHBIX pacyerax no dopmyre (3.7) npea-,
BApUTEJLHO HCTIONBL3YIOT OAUH K0ddduuuent Kpyp, yuuThIBarOIHit
HEPaBHOMEPHOCTh DPACHPENCIICHUSt HAIPY3KHM MO LIMPHHE BEHIA
(cM. Tabm. 3.1).

IMpy npoexTHUPOBAHUHM PEAYKTOPOB OOBIMHO 3aNAIOTCH BEJH-
yuHON Vi, = b/a; mis npsiMO3yObIX mepenad NPUHUMAIOT VY, =
=0,125+0,25; mis xoco3yonix Y, = 0,25+0,40; wis 1IEBpOHHBIX
Vpa = 0,5+ 1,0. UTOOBI BHIUMCIIUTE \py O BHLIOPAHHOMY 3HAYEHHIO

s ]

{4, CHEAYET BOCMOJB3OBATLCH PABEHCTBOM d = (—u_:‘-aT); Toraa
b bu+1
boa= 5= 285D s+ 1) 639

JomyckaeMoe KOHTAKTHOE HANPSDKCHHUE ONPENEIIAIOT MPH MPOEK-
THPOBOYHOM pacueTe no (opmyiie

[on] = f*“[—“‘SjI]KLL (3.9)

31ech Opyjimp — MPEOCT KOHTAKTHOM BBIHOCAMBOCTH HpH 6a3o30M
YHCJIC UKIIOB (3HAYCHHUS Oy jim, YKa3aHbI B Ta61. 3.2); Ky — x03(du-
IIMEHT JOJIFOBEYHOCTH; €CJIM YMCJIO LUKJIOB HATPYXEHHS KaXZOTO
3y6a koJieca Gousiplie 6a3oBoro, To npuHuMarotT Ky = 1. HUmenno
Taxoil cayuail TUIHMYEH [UISi KYPCOBBIX NMPOEKTOB, BHINOJHAEMBIX B
TeXHHUKyMaXx.

B npyrux ycimoBusx, xorga SKBHBAJIEHTHOE YHCIO LHKIOB
nepeMeHbl Hampsxenuit Ny MeHbie 6azoBoro Nyg, TO

6

Nuo
Ky = .
HL Nup

Ecnu npu pacuere KojieC M3 HOPMAJIM30BAHHOW MM YJIyYILIEH-
Ho# ctanu Ky nonyvaetrcs 6onbiue 2,6, To npunamarotr Ky = 2,6;
ans xojiec u3 3akanenHod cramu Kyp < 1,8; [Sy] — xospduunent
6€30MacHOCTH; AN KOJIEC M3 HOPMAM30BAHHOM M YJIy4LICHHOM
CTaJly, a TaKXe Npu 00BeMHOIT 3aKaJIke NPUHUMAIOT [Sy] = 1,1 +1.2;
NPH MOBEPXHOCTHOM YNpOYHEHHH 3y6beB [Sy] = 1,2+ 1,3

JanHble IS BBIOOpa MaTEpHAJIOB IIECTEPHH U KOJIECA MpHBe-
Adenbl B Tabuy. 3.3. PexomennyeTcs HasHawaThb IS LIECTEPHA M
KOJieca CTaJib OAHOM U TOH k€ MapKy, HO obecneunBaTh COOTBETCT-
ByIOIIEH TepMuyeckolf 06paboTKON TBEPAOCTDL MOBEPXHOCTH 3yOheB
mectepau Ha 20—30 enuuun Bpunesis Bbiie, yeM KoJieca.
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3.2. Hpenen xosTaKTAOH BbLIlGCJIABOCTH NPH 6a30BOM uNCAE IRKJIOB

Cpennsa
Cnocob TepmoxuMuveckoii TBEPAOCTb Cranb S Hlimbs
" s
o6paboTkn 3ybner NOBEPXHOCTEH MIla
3y6Gnen

Hopmaimsamms wim ynys- | HB <350 | Vrneponucras | 2 HB + 70

1eHHe H JIErMpOBaH-
Has
OO6bemuas 3aka.ika HRC 38—-50 18 HRC +
+ 150
IToBepxHOCTHAA 3aKajka HRC 40-50 17 HRC +
+ 200

Ilementanus u sutpouemen- | HRC > 56 | Jlermpopannas | 23 HRC
Tanus

A3oTupoBaHue HV 550— 1050
750

Npumewanne. bazosoe yncno mMkiIoB N pgo OnpesensioT B 3aBHCHMOC-
TH OT TBCPJAOCTHM CTanu, npn Teepiaoctd HB < 200 npunumaiotr Nyo = 107; npu
TBepaoctn HB 200-— 500 3nayenne NHO Bo3pacTaer no JHWHENHHOMY 3aKOHY OT
107 go 6-107.

3.3. Mexanmuyeckne CBOHCTBA Crajeli, NPUMEHSEMBIX AAf K3rCTOBJCHAA
3yG4aThiX KoJjiec

Tipeaen | Ilpenen
JHnamerp Teepnocts
I‘\;IT z;;;;;a 3aroTOBKH, :gg;: 'rexy(lyqecru gIB TepmoobpaboTtka
MM o,, MIla Mﬁa (cpenusns)
45 100—-500 570 290 190 Hopmanuzauus
45 Ho 90 780 440 230
90—120 730 390 210
Cs. 120 690 340 200
30X1C Ho 140 1020 840 260
Cs. 140 930 740 250
40X Je 120 930 690 270 Viydienue
120 —-160 880 590 260
Cs. 160 830 540 245
40XH Jo 150 930 690 280
150—180 880 590 265
Cs. 180 835 540 250




[Ipodoaxncenue maba. 3.3

Ipenen | Ipenen
Jinamer pen PERCN |TpennocTs
lztri‘?:'f«a 3a"°T°B"l:', oo | e eeTn %B ‘TepmoobpaboTra
MM g MIMa| Ma |(CPERHAS)
401 - 520 290 160 Hopmanuzanus
451 540 310 180
35IJ1 - 590 340 190 Vayyirenue
35Xrciua 790 590 220
Mapka cranu Tneh;;g%ms TepmooGpaGoTka
30XI'C, 35XM, 40X, 40XH 45-55 3akanka
12XH3A, 18X2H4MA, 20XM 50-63 LemenTauus, 3axajixa
20XI'M, 25XTI'T, 30XI'T, 35X 56—63 HuTtponeMeHnrauus
30X2MIOA, 38X2I0, 40X 56—63 A3oTuUpOBaHHE
40X, 40XH, 35XM 45--63 TToBepXHOCTHAsL 3akajika
¢ Harpesom TBY

Hﬂﬂ H€ﬂpﬂMO3y6bIX KOJIEC pACYCTHOEC MAOMYCKACMO€ KOHTAKT-
HOC€ HanpsxCHHUC

[ou] = 045([on] + [om]) (3.19)

rae [oy] u [ony] — monyckaeMple KOHTAKTHbIE HANPSDKEHHS COOT-
BETCTBEHHO JISi LIECTEPHM M KoJjieca; IOCe ONPENEIeHUS ITUX
BEJIMYMH CJIEAYET NMPOBEPHUTHL BLIIOJIHEHHUE YCJIOBHUS

[UH] < 1’23 [Uﬂmin]a

rie [Gumin], KaK mpasuiao, paBHO [Op).

IMocaexoBaTebHOCTh NPCEKTEPOBOYHOTO pacHeTa

1. OnpenesifroT BEJIMYMHBL, BXOAALINE B IPABYIO YacTb (OPMYJIbL
(3.7), cOOTBETCTBEHHO I NMPAMO3YObIX MJIM XOCO3yObIX Iepenad;
IpU 3TOM NepeaaBaeMblii MOMEHT T, BXOOUT B YHCIO 3aJaHHBIX
(ncxonHbIX) BesmuuH; KoapbuuneHT Kyp M J0MycKaeMoe Hampsike-
Hue [ o] HaXoOoAT MO NPHUBEJEHHBIM BbILIE JAHHBIM; EPEIATOYHOE
YHCJIO % PABHO OTHOLUECHUIO 4uceN 3yObeB KoJjieca II LUECTCpHH;
TaK KaK z; U Z, B Ha4aJie PacueTa eI He YCTAHOBJICHBI, TO IPHHAMAIOT

rae yrjioBbl€ CKOPOCTH g, M, HIK 4YaCTOTHI BpALUCHUA Ny, Ny
OGYCJIOBJ'ICHBI 3aganueM. Ecinu mocrasiieHO YCAOBHE DNPUACPIKH-

35



BaTLCS CTAHAAPTHLIX 3HAYCHUIT U, TO CIEAYET OKPYTJHTh BBIYUCIIEH-
HOE 3naueHue u no BenwyuHbl no 'OCT 2185—66:

1-it psa: 1; 1,25; 1,6; 2,0; 2,5; 3,15; 4,0; 5,0; 6,3; 8,0; 10,0;

2-# pan: 1,12; 1,4; 1.8; 2,24; 2.8; 3,55; 4,5; 5,6; 7,1; 9,0; 11,2,

Hepsplil pax ciaenyeT NpeanovuTaTb BTOPOMY.

CrangapTHble 3HA4YeHMsl NEPEAATOYHOrO YMCJIA CJeAyeT pac-
CMaTpuBaTh KaK HOMHHANbHBIE. B nanpHelilneM npn ycTanoBJICHUU
3Ha4YeHUl Zy M Z; YTOUHAIOT (PAKTHUECKYIO BEIMYHHY u.

Kooddunuuents! wupunsl BeHua V,, peKOMEHAYETCs BHIOHpATh
u3 paga no 'OCT 2185-66: 0,10; 0,125; 0,16; 0,25; 0,315; 0,40;
0,50; 0,63; 0,80; 1,00; 1,25. o

IOns npaMo3y6eiX KoJec PeKOMEHAYETCs  OrpaHHYMBATHL
Ve < 0,25; 11 x0co3yGhIX MpPeAnOYTHTENLHO NPHHHMATDL Y, =
= 0,25 +0,63, nposepss (ipa Y, < 0,4) BBINOJAHCHUE YCNOBUS
2,5m,

Vo> o Gn

2. OnpenensioT MEXOCeBoe paccTosiHue a,, mo ¢opmyse (3.7)
K OKPYIJIAIOT ero mo Gnuxaiimero 3Hayenus no I'OCT 2185-—66
(8 MM):

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

2-it-pap: 71, 90, 112, 140, 180, 224, 280, 355, 450, 560, 710,
900, 1120, 1400, 1800, 2240.

IlepBriit psn ciaenyer OpeANnoOYUTATH BTOPOMY.

3. BoiGuparor moayss B uHtepBase (0,01—0,02)a, U BbIpas-
HHBAIOT €ro Io rog:r 9563 —60*.(B MM):

1-#t pam: 1; 1,25;¥2; 2,5; 3; 4;Y6; 8; 10; 12; 16; 20.

2-it pan: 1,375; 1,75; 2,25; 2,75; 3,5; 4,5; 7, 9; 11; 14; 18; 22,

TlepBulit psn clenyeT NPEAnOYUTATh BTOPOMY.

I xoco3yObIX KoJieC CTaHAAPTHBIM MOYJIEM CYUTAKOT HOP-
MaJIbHEBI m,. s LIEBPOHHBIX KOJIEC CTABAAPTHBIM MOJYJIEM Mo-
xeT ObITh KaK HOPMAJbHBIH MOAYNIb i, TaK U OKPYXHOH M.

4. OnpenensioT CyMMapHOE 4UCIO 3YObeB zy = zy + Z,.

J71s1 KOJIeC CO CTaHAAPTHBIM OKPYHCHbIM MOIYJEM (IpAMO3yObIX
M IIEBPOHHBIX)

_ 2a,

Zy = o (3.11)
t

Jlng KOCO3YOBIX M IIEBPOHHBLIX CO CTAHAAPTHBHIM HOPMAALHbIM
MoJIyJeM

T (.12)

m,



Yron HakjoHa JMHUK 3y6a B MPUHUMAIOT AN KOCO3yOBIX KOJec
B uuTepBane P = 8 +15°, nns mweBpoHHbIX B =25+40° (no 45°).
5. OnpenensAoT uucia 3yObeB LIECTEPHH W KoJjeca:

z ————-—Zt M
ST (3.13)

2y =2y — 21.

ITo OKPYIJICHHBIM 3HA4YCHUSAM Z; U Z; YTOUHSAIOT INCPEAATOYHOC
YHUCJIO

PacxoxeHHe C IPUHATHIM paHee HOMUHRJIBHBIM NEPEAATOUHBIM
OTHOLLCHHUEM He NOJDKHO MpeBBIATh 2,5 % npu u < 4,5 u 49, npn
u>45. :

TTocsie Bcex yKa3aHHBIX OKpYIJIEHMHA HEOOGXOOUMO MPOBEPUTH
MEXOCEBOEC PAaCCTOSIHUE: MAJIA HNPAMO3YOBIX M LUCBPOHHBIX KOJIEC CO
CTAaHOAPTHBIM OKPYXHBIM MOJYJIEM

a, =0,5(zy + z5)my; (3.19)
OOBLIYHO TaKas MPOBEPKA NMOATBEPKAAET OTCYTCTBHE PACKOXKICHHSA;

IUTS KOCO3YOBbIX M LIEBPOHHLIX KOJIEC ¢ HOPMAJIBHBIM CTaHJAPTHBIM
MoayJiem

mn
cos B’

a, =0,5(zy + z,) (3.15)

IMpu mpoBepxe MOXET OGHAPYXHTLCS HECOOTBETCTBHE IOJIY-
YEHHOTO Pe3yJIbTaTa C paHee IPUHATHLIM 3HAYCHUEM a,, IO CTAHIAPTY.
B 3TOM ciyuae Hago YCTPAHUTb PACXOXKICHHUE HM3MEHEHHEM
yraa B:

m

'n
a,’

cos B =0,5(z; + 25) (3.16)

Beruuciienne Hano BBINOJIHATL C TOYHOCTBIO JO NATH 3HAYA-
wEx mudp. 3aTeM peKOMEHAYETCS NMPOBEPUTHL PACHETHI, OMpPEEIHB
m, m
L T S I
cosB’ 2 “*cosP

C TOYHOCTBIO A0 COTHIX TOJIEH MHIIMMETPa, W YOEAMTHCH, 4TO
NPUHATOE paHee

G.17)

d1=zl

_di+d,
a, = 2
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6. BoamoxeH MHON BapuaHT pacyera: 3aJai0TCs 4UCIOM 3y6reB
LIECTEPHU; OHO JOJXKHO OBITb HE MEHBLIE Z,;, IO YCIOBHIO OTCYT-
CTBUSL NOJpE3aHus; I NpAMO3yObIX Kojec

Zmin = 17;

L1 KOCO3YOBIX M LIEBPOHHBIX
Zmin = 17 cos® B.
3ateM omnpenensoT

_ 2a,
i +z
2817}

_ 2a,cosP

, 3.18
. (3.18)

n
OKPYIJISIOT IOJIyYeHHBIE 3HA4YEHHSA M Jajiee BEAYT pacyeT Tak iXe,
KaK ONHCAHO BbIILIE.

ITocne ycTaHOBJIEHMSI OKOHYATENbHBIX PAa3MEpPOB ILECTEPHH H
KoJileca HEOOXOAMMO HPOBEPUTb BEJIMYUHY pACYETHBIX KOHTAKT-
HBIX HanpsokeHuil [cM. ¢opmyny (3.4), a Takxe ¢opmynsl (3.5)
H (3.6)], Tak xak mocjie OKPYrJeHHH M yTOYHEHHH pa3MepoB Hepe-
nauu ko3hppuuueHTn Zy, Zy, Z, 8 Ky Moryr ObITh BLIPaXKEHBI
TOYHEE, YeM 3TO OBLJIO NMPUHATO B MPEABAPUTEILHOM INPOEKTHPO-
BOYHOM pacyerTe.

Koabduuuent Z,, nns cranbHeix xojiec ObLI ONpenesieH BbILLE

1

H?2
Zy =275 o IloacraHoBka 3TOro 3HaueHus Zy B popmyiy (3.4) u

a,u

u+1

oy =195 ZnZs VTzK” (u + 1)% (3.19)

3HaueHus d, = NpUBOAUT €€ K BHAY

a, bu?

3uauenus BEJMYHH, BXOAAIIMX B 3Ty GOpMYIy, I €OMHHIbBI HX
u3MepeHus OblIM yka3aHel B MOSCHEHUAX K ¢opmyie (3.4). Ho Tax
KaK B NpelBapuTeJbHbIX pacyetax koshduuuentul Z, u Ky onpe-
IEJISINCh OPHEHTHPOBOYHO, TO B NMPOBEPOUYHBIX PacdeTax HUX HeoO-
XOIMMO YTOYHHUTH:

L1 IpAMO3YOBIX Hepemau
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3.4. 3uavenna xodpbunuenTa Kpyy 5iis koco3ySbIX M HIEBPORUBIX mepeaad

OkpyKHAT CKOPOCTH VU, M/C

Crenenb
TOUMOCTH oo 1 5 10 15 20
6 1 1,02 1,03 1,04 ,05
7 1,02 1,05 1,07 1,10 1,12
8 1,06 1,09 1,13 -
9 1,1 1,16 - - -
MNpumevanue. Jiaa npamosyosix xosnec Kpyy = 1.
3.5. 3navenun xoddpduunenra Kyp
TeepaocTh MOBEPXHOCTH 3yOben
Vpa= 2 "HE < 350 HB > 350
4 I it 11 I I 11
0,4 1,15 1,04 1,0 1,33 1,08 1,02
0,6 1,24 1,06 1,02 1,50 1,14 1,04
0,8 1,30 1,08 |- 1,03 - 1,21 1,06
1,0 - 1,11 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 - - 1,21
1,8 - 1,25 1,11 - - -
2,0 - 1,30 1,14 - - -

IMMpumewanue. [Jaunsie, npuseneHssle B croabue I, oTHocaTcs K mepe-
a4aM C KOHCOJIbHBIM pacmojicxkeHueM 3ybuatoro xoieca; II — k mepemavam ¢
HECHMMETPHYHBIM DPAacHOJIOKEHHEM KoJieC MO OTHOLICHHIO K OROpaM;
nepeAaiaM € CHMMETPHYHBIM PACHOJIOKECHAEM.

IH-x

1St Koco3yObIx mepenau

rI€ TOpUOBBIA KOI()GHUMEHT NepexphITHS

€, = [1,88 -32 (L + !
- Zy ¥4

2

s

Hna yrouneHus Benuuuusl kosdduumenta Ky = Ky KppKy,
ciayxat Tabm 3.4, 3.5 u 3.6
IIpu npoBepoYHOM pacyere MO KOHTAKTHHIM HANPKEHHSIM
MOXHO BHECTH YTO4HEHHUS, BBens B ¢opmyny (3.9) pax mouosHu-
TEJIbHBIX MHOXHTEJICH

3»




3.6. 3navenna xodpdumenta Ky

OkpyxHas CKOpoCThb U, M/C
Teepnocts
5 10 15 20
Iepenaqa HB o I [
HOBEPXHOCTH Crenenb TOYHOCTH
3y6eeB
8 7
Ipamosy6as < 350 1,05 - - -
> 350 1,10 - - -
Koco3sy6as u mes- < 350 1,0 1,01 1,02 1,05
poxHas > 350 1,0 1,05 1,07 1,10
OniimbsKuLZrZ K K
[GH] - Hlim b/NHLLREyINLINXH (320)

[Sx]
310ech Oyjimpy U Ky IMEIOT T€ € 3Ha4eHus, 4To u B popmyse (3.9);
Te e 3HaueHus umeeT Kodbduument GesomacHoctu [Sy].

KoappuuueHt Zp y4yuTnIBacT BJIMSHHE LIEPOXOBATOCTH COIPS-
XKeHHbIX moBepxHocre#: Zp = 1,0 npu Ra = 0,63 +1,25 mxM (00-
KOBBIE OBEPXHOCTH 3y6beB 3y6uaThix konec 7-if u 6-if crenenu Tou-
HoctH); Zg = 0,95 mpu Ra = 1,25 +2,5 Mxm (OOKOBBIC MOBEPXHOCTH
3y6beB 3y6uaThIX Kodec 7-if cTemenM TouHocTH); Zg = 0,9 npu
Rz = 10-+20 MkM (6OKOBbIE OBEPXHOCTH 3y6LEB 3y6UATBIX KOJEC
8-it u 9-ff cTeneHU TOYHOCTH).

Koatbpuuuent Z,, yunrsiBaromuii BIUsIHUE OKPYKHOI CKOPOCTH,
ONpeleAloT B TOUHBIX pacueTax no rpadpukaM M 3MIUPUYESCKUM
3aBucuMocTsM, npuseneHHsiM B 'OCT 21354 —75; npu kypcoBom
NPOEKTUPOBAHMH MOXHO NPHUHHMATH JOCTATOYHO TOYHBIE CPEIHHE
3HAYEHUA :

Teeprocts HB Koadpouuuenr Z, npu v, M/c
HOBEPXHOCTH
3y6beB 5 10 15 20
< 350 1,0 1,04 1,07 L10
> 350 1,0 1,02 1,03 ,05

Koaddmmenr K;, yuyuTHIBAIOMIMIf BJIMSAHHE CMa30YHOTO Ma-
TepHana IUIs 3aKpbITHIX Ilepefay, NPUHUMAIOT PABHBIM €IHHHLE.
Koapdumuent Ky, yuuTHIBaIOMIKA BAMSHUE Pa3MEpPOB KoJeca,
NPEHKMAIOT PaBHBIM €OUHMUE AJIs Kojlec nuameTpoM d, < 700 Mm;
npu GonbllieM auamerpe

K,y =)/1,07 - d,107%,
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Jaa 3aKpHITHIX nepefay, paboTarolMX €O CKOPOCTAME 1O
5—10 M/c n mmeromux d, < 700 MM, npousBenenue ko3du-
nueHtoB ZrZ, KK,y okaseBaerca OiauskuMm kx enunune. IToaromy
B 3THUX CJIydassX MOXHO M IPH IPOBEPOYHOM pacyeTe ImpH-
HUMAaTh 3HaueHue [Gy], monyuensoe mo ¢opmyse (3.9).

IMepenaun, paboraromme ¢ KpPaTKOBPEMEHHBIMHU ~ IEpeErpy3-
kaMH (IUKOBLIMM Harpy3kammu), CJIeyeT HPOBEPATH Ha OTCYTCTBHE
IJIaCTHYECKUX AedopManmil WIM XPYNKOro paspylleHus padouux
NOBEPXHOCTEH 3yObEB; MaKCHMaJIbHOE HANpSDKEHUE, BO3HUKAlOLEe
pU ITMKOBOH HArpyske, OonpeacisaioT mo gopmyie

Omax = OH V——~T2T';‘ ; (3.21)

OHO HE NOJIXKHO MPEBBILIATH MPEACIbHOrO JOMYCKAEMOro Hamps-
KeHuA [Oppp), TPHHUMAEMOrO I CTATBHBIX KONEC HPH TBEp-
moctd HB <350 pasubiM 3,10, u opu HB > 350 paBHBIM
41,3HRC; B ¢opmyne (3.21) oy — pacuerHoe HampskeHue B
[OBEPXHOCTHOM cJloe 3yObeB, ompeneisemoe mno (opmyne
(3.19); T;pmax ¥ T, — MaKcUMANBHBIA (TMKOBBIN) M HOMMHAL-
HbIE MOMEHTBHI Ha BaJly KoJieca.

§ 3.3. PACYET 3YBBEB HUWINMHAPUYECKUX KOJIEC
HA BBIHOCJIMBOCTD ITPU MI3TUBE

B pacuerax uWIMHAPHYECKUX NPAMO3YOBIX Kojnec 3y0 pac-
CMaTpHBAIOT KaK OaJIKy, XECTKO 3alLEMJICHHYIO OOHHM KOHIIOM.
Cuny cuMTaroT NPWIOKEHHOM X BepliMHe 3y0a IO HOpMaid
K €ro HOBEPXHOCTH; CWIy TpEHHsS He YyuuTbiBaloT. PacuerHas
cxeMa Harpyxenus 3y0a mpencraBiieHa Ha puc. 3.3.

@®opmyna as IPOBEPOYHOro pacyera 3yObeB Ha BBLIHOCIHBOCTD
no HampsbxkeHusM u3ruba umeer Bug (eM. TOCT 21354 —75)

_ FKrYp
~ bm

< [oF]. (322

OF

UYtobnr BeiBecTH GoOpMyJTy s NPOEKTHPOBOYHOTO pAacuera
Ha mwrub (TakWe c/iy¥au BCTPEYAIOTCA B KYPCOBHIX IPOEKTAX

2
penxo), BBOAAT ko3pPUUUEHT iy, = b/m, 3aMeHsoT F,=E, b=

= {,Mm M NOJYYaIOT HA OCHOBaHHHM (opMmy.sl (3.22)

3 e
2T KYp

m= m . (3.23)
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Fn Puc. 3.3. Pacuernam cxema Ha-
Ft/ rpyxcHun 3y6a npsmozyGoro um-

JIHHAPHYECKOr0 KO0J1eca

\ ‘n 3necs MmoMmenTsl T(B H - MM)
H uucia 3yObeB z MOryT
J s k ObITh B3SATHI IO LUECTEPHE
WM O KOJECy, TaKk Kak
COOTBETCTBEHHO
u § T, _T

My
a

21 22
Oe

Pacuer cnenyer Bectu
T

s 3y6be3 TOro u3 KoJec,
]]h\ c U1 KOTOPOr0O OTHOILCHUE
A Lc—,ﬁ]— MeHblue; Y — KO-
| i
abPUIMEHT, Y4aThIBAOLIHT
dopmy 3yba. [lpu opm-
HAaKOBBIX MAaTepHayax U uX
MEXaHUYECKHX XapPaKTEPUCTUKAX Yy O0oJIbLIE IUIst LIECTEPHH, TIO3TOMY
B 3THX ClIy4asix MMEHHO IUIs 3yObeB ILECTEPHH H BeOyT pacuyer.
3navenus kosdpduuuenta Y, manel B TOCT 21354 —-75 B Bune
rpaduxkoB c yuerom kodddunuesta cMmeuieHus. Jis 3y0uaThIx
KOJIeC, BHIMOJHEHHBIX Oe3 cMelleHHs, Yp uMeeT cileayroij#e 3Ha-
YESHUS

z ... 17 20 25 30 40 S0 60 70 80 100
u Oonee
Ye. . . 428 409 390 380 370 366 362 361 361 360

Koadpduuuent narpysxu K npeacrasiigeT co0oii Npou3BecH e
IBYX k03pdunMenTOs : K g, YUMTHIBAIOIIETO HEPABHOMEPHOCTL pPac-
HpeAeICHUs HAarpy3sku mo JJiuHe 3y0a (xod(h¢HIMEHT KoHUEeHTpa-
My Harpysxu), U Kjy, y4YHTBIBAloOIlero IUHAMHYECKOE MeicTBHE
Harpy3ku (x03¢GUuueHT TUHAMHUYHOCTH).

3navenus xoopounuenta Kpy mpusenenst B Tabi. 3.7, cocras-
JieHHoit Ha ocHoBanuM rpagukos 'OCT 21354—75 ¢ HekoTOpHI-
MM YHPOIIEHUSIMH.

3Hauenus koadpduuuenta muxammunoctu Kp, NpUBENCHBI B
Ttabn 3.8.

B GosbUIMHCTBE ciyyaeB HampskeHus u3ruba 3yObeB W3-
MEHAIOTCSE BO BPEMEHHM O MPEPBLIBUCTOMY OTHYJIEBOMY IHKIIY,
TI03TOMY JOIYCKaeMble HANPSKEHUS ONPENENIOTCS B 3aBUCHMOCTH
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3.7. 3navenus kodxddmrumenta Kipg

Trepnoctb pabounx nobepxHocTeli 3yOben
Vioa = HB < 350 HB > 350
=b/d,,
1 11 I 1v I 11 I v

0,2 1,00 1,04 1,18 1,10 1,03 1,05 1,35 1,20
0,4 1,03 1,07 1,37 1,21 1,07 1,10 | 1,70 1,45
0,6 1,05 1,12 1,62 1,40 1,09 1,18 — 1,72
08 | 1,08 | 1,17 - 1,59 | L13 128 - -
1,0 1,10 1,23 - - 1,20 1,40 - -
1,2 1,13 | 1,30 - - 1,30 1,53 - -
1,4 1,19 1,38 - - 1,40 - - -
1,6 1,25 1,45 - - - - - -
1,8 1,32 1,53 - - - - - -

MMpumeaanue Januwle

B cTonbue I oTHOCATCS K CHMMETPHYHOMY pac-
MONOKEHHIO 3y6uaThIX Kojec OTHOCHTenbHO omop; II —kx HecumMeTpuuHOMY;
IIl — X KOHCOJNBHOMY IpH YCTaHOBKE BaJiOB Ha IIAPUKOBLIX MNOJLIMIHUKAX;
IV — TO Xe, HO OpPH YCTAHOBKE BaJOB HAa POJMKOBLIX NMOJUIMIHHKAX.

3.8. OpuenTnpoBounble 3HaveHHs Kodpduuuenra K F,

Tseproct OkpyXHas CKOPOCTb U, M/C
Crenens | HB paboveit
TOYHOCTH | HOBEPXHOCTH 3 3-8 8—12.5
3y6ben ?
6 < 350 1/1 1,2/1 1,3/1,1
> 350 1/1 1,151 1,25/1
7 < 350 1,15/1 1,35/1 1,45/1,2
> 350 1,15/1 1,25/1 1,35/1,1
8 <350 _ 12511 1,45/1,3 -/14
> 350 1,2/1,1 1,35/1,2 -/1,3

IIpuMevanue.

B uucnutene ykasaHHl 3HaueHHA KFv 01 npAMO3yObix
nepejad, B 3HAMEHATeNle — ONA KOCO3YObIX.

OT 6% jimp — IIPEMENa BBLIHOCAMBOCTH (IPM OTHYJNEBOM LMKIE),
COOTBETCTBYIOLIEro 6a30BOMY YHCIIY LHKJIOB.
MeToauxy BbIGOpa MONYCKaeMbIX HANPSXEHMH, H3JIOKEHHYIO B
T'OCT 21354 —75, nyis yueOHBIX meJell MOXHO CyLIECTBEHHO YHpO-
CTUTb H ONpeIeIsTb TONYCKaeMoe Hampsbkerne no ¢opmyse

[or] =

0
O Flimb

[S¢]

(3.24)

Kos¢umuent Gesonachocti [Sy] onpenensor kak npoussee-
HHe mByx xodpdunmenton: [Sp] = [Sr] [Sk]"

Meperiii

xoddPuneT

[S¢)

YUHTBLIBACT

HecTrabMIbHOCTD

CBOMCTB MaTepuana 3y0uaTsIX KOJIEC; €r0 3HAYCHUA NPHUBENCHBI B
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3.9. 3rauenusl ppemesra BBHIHOCIHBOCTH NPH UTHYJICBOM

Tepmudeckas HWIH TEPMOXUMH-

Mapka cranu
P yeckas obpaboTka

40, 45, 50, 40X, 40XH, 40XPA HopmManusauus, ynydueHue
40X, 40XH, 40XDA Ob6beMuasn 3akajiga
40XH, 40XH2MA 3akanka npr rarpese TBU

20XH, 20XH2M, 12XH2, 12XH3A LemenTauus

Crayiy, comepxaluue alroMHUHMIA AsoTtuposanue

Tab. 3.9 npu BeposTHOCTH Hepa3pywenus 99 9. Takum oGpasoM,
B 3TOM Ko3hduuueHTe OTpakeHa M CTENEHb OTBETCTBEHHOCTH
3y0uaToil mepenauu; HpU BEPOATHOCTH HepadpylieHus Oonbluei,
yeM 99 9%, 3HaueHus [Sp] cyuiecTBeHHO BO3pAcTaloT. .

Bropoit MHOXHUTenb [Sp]” yuuTBIBaeT crocob moNyueHHdA 3a-
TOTOBKM 3y0uaToro Kojieca: JUISs IOKOBOK M  INTaMIIOBOK
[S£) = 1,0; mna mpoxata [Sp]” = L,15; mis JHMTBIX 3aroTOBOK
[SF]” = 1.3.

CBeJeHHS O TNpeneiax BBLIHOCAMBOCTH GY%jm, TPUBENEHH B
Tabn. 3.9; B HonosHeHMe K Heil ClEIyeT NOJIL30BAaThCA TaKKE
Tabna. 3.3, B KOTOpOH mnpUBENEHBI MEXaHMYECKHE CBOMCTBAa CTa-
Jieif B 3aBMCHMOCTM HE TOJIBKO OT BHJA TepMHYECKOH
06paboTKH, HO M OT pa3MepoB 3aroTOBKH.

Iis pesepcUpyeMbIX Iepefau, B KOTOPHIX 3yObs paboTaror
monepeMeHHo O0eMMM  CTOpOHaMH, [IONYCKAaeMOE HampsiKeHHe
cnenyeT CHHXaTh Ha 259%.

IMpu nposepounbix pacuerax I'OCT mnpemnaraer BriGupath
JONYCKaeMOe HANPSKCHHE O 3aBUCHMOCTH

O Flim
[UF] = S YSYRKXF,

[SF]

rae Gpy. — OPefe/ BBIHOCAMBOCTH INPH OKBHBAJECHTHOM YHCIE
Flim
IMKJIOB;
_ 0
Sriim = O FlimbKrgKraKrKrp

rae Ky, — xoabduuuent, yunThBaromui BMAEME MUMpOBaHMS
NepexoHoil NOBEPXHOCTH 3yObeB; NpH OTCYTCTBHH ULTH(GOBAHUA
Kp,=1; Kpy — xo3pdumment, yuuTsiaromuii Baussue Aepopma-
LHOHHOr0 YNPOYHEHHMS WIH 3JIEKTPOXHMHYECKoi 06paboTku mepe-
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puxie n3rn6a ofpn, u Koadgunmenta Gesonacnoctn [Sp]

TsepaocTh 3y6neB
0'% limbs [SF]’
Ha NOBEPXHOCTH B CepILEBHHE MIla
HB 180—350 1,8 HB 1,75
HRC 45-55 500—550 1,8
HRC 48-58 HRC 25-35 700 1,75
HRC 57-63 - 950 1,55
300 + 1,2 HRC
HV 700—-950 HRC 24-40 CepILEeBHHbI 1,75

XOJHOM MOBEPXHOCTH; IPH OTCYTCTBUY TaKoro ynpounenus Kp;=1;
K. — k03 huIneHT, yIUTBIBAIOIIHA BJIUSHUE ABYCTOPOHHErO NpPH-
JoXeHus Harpy3kd. IIpy ONHOCTOPOHHEM NPUIOKEHUH HArpys3ku
K. = 1; Kpp — KO3QGHUIMEHT QO OBEYHOCTH, 3aBUCALLMI OT COOT-
HoweHns 6a30BOro M DKBHBAJICHTHOIO 4HCEN LUKJIOB. ITockonbky
mna Beex craneir 'OCT npuamMaer 6a3oBoe YHCIO IIMKJIOB
Npo=4-10°% a npu 3KBHBAJICHTHOM 4YMCJIE IHKIOB, OosbleM
6aszosoro, ko3¢pdumuent Ky = 1,0, To npud yue6HOM HPOEKTHPO-
BaHWHM nepenaay, uMeromux Np,, > Npo, 3TOT K03 HIMEHT MOXHO
TIPUHATH PABHBIM €OMHMIE. Yg — KO3hQUIMEHT, YUUTHIBAIOMIMIA
TPaqVeHT HANPsDKCHUH, 3aBUCALIMA OT MOAYIA; NPU BCTPEYaro-
nIuxcss B y4eOHOM HPOEKTHPOBAHMM 3HAYCHUAX Momyis oT 1 gdo

3.10. Ocuosnsble napaMerpbl IMJHHIPHYECKHX 3yGuUaThIX mepenad,
BbINOJIHEHHBIX Oe3 cMeilienns (cM. puc. 3.2)

lectepus | Koneco
IMapameTpsi
PacuerHbie dpopmynst

HemmTenbHbI AMaMeTp d, = Ty 2= L

cos B cos B
JlnaMeTp OKpYXHOCTH dy = dy+ 2m, dp=dy+ 2m,
BepumH 3y6beB
Muamerp OKpyXHOCTH dp=dy— 2,5m, dp=dy— 2,5m,
BI3IMH 3yObeB

d, +d
MexoceBoe paccTosHHE @y = ——2=05 T (21 + 2)

2 cos B

45



8 MM aTOoT KO3pdunuent ybwmaer or 1,1 mo 0,92; Yy — ko3d-
(DULHEHT, YUHTHIBAIOIIMIA IIEPOXOBATOCTD IIEPEXOJHOM IIOBEPXHOCT H;
OH OTJMYEH OT COUHUUBI JIMIIb B ciyyae [OJHUPOBAHMS
nepexoaHoil roBepxHocTH; K, p — K03GUUMEHT, yYMTHIBAIOLIMIA
pasmepbl 3y6uaTtoro koscca; npu d, < 300 MM K,r = 1,0; npu
d, =800 mm K,r = 0,95.

N3 ananuza koaddunuentos, Bxoasiiux B ¢opmyiarl 'OCTa
ISt onpeneienus [Gr] M Opjyy, CNEAYET, YTO YMCIICHHbIE 3HAYCHHUS
3THX Ko3h(pUUMEHTOB )i mepenad, PacCUMTHLIBAEMBIX B KYPCOBBIX
NpOeKTaX TEXHHKYMOB, BecbMa Onm3ku K eaunuue. Iloatomy
B y4eOHBIX HENAX PANUOHAJBLHO NOJIb30BATLCHA NPHU ONPENEICHHK
JoiyckaeMoro HanpsbkeHus ¢popmysioit (3.24).

DopmyIsl IS TEOMETPHYECKOTO pacuera IWIMHIPUYECKUX 3Y0-
4aTbIX KOJIeC NMpHuBEeAEHH B TabJ. 3.10.

OcobesHocTH pacueTa KoOCO3yObix
M HIeBPOHHLIX mepesay

Hecymast cmoco6HOCTh KOCO3YOBIX M LICBPOHHBIX KOJIEC BBILLE,
4eM NpsiMo3yObix. T1oBbILICHHE BBIHOCIMBOCTH 3YObEB OTPAXEHO B
(dopMmyiie s onmpeneeHns PACYCTHBIX HANPSIKEHUN JBYMs JOMOJ-
HUTENBbHBIME KO3pHUIMEHTaMH, HE BCTpEYaroLIuMucs B Qopmyrie
(3:22) mns mpsaMo3yOnIX Kotec.

Jis npoBepoyHOro pacueTa KOCHIX 3yObeB CIYXHT (opMyJia

_- FtKFYFYBKFa <

Of bm,, Y [0',:]. (325)

3nece xodbpdunneHt Y uMeeT To ke 3HaueHue, 4To U B Qop-
myie (3.22), c To#, oqHako, pa3sHUUEH, YTO €ro cieayeT BLIOMPATh
IO 5KBUBAJICHTHOMY YHCIIy 3yOneB

Z
cos®p’
Koapduument Y; BBeneH i KOMIIEHCALMH MO PEIHOCTH,
BO3HHMKAIOUIEH M3-32 MPHMCHEHHUS TOM e pacyeTHOM cxeMsl 3y0a,

YTO ¥ B clydae NpaAMbIX 3yObeB. DToT koshduument omnpene-
Js10T o ¢opmysie

-1-F
h=1-1

rae f° — yron HaxkJIOHA [ETHTELHON JIMHMH 3y0a.
Koa¢pdpunuent Ky, yunThIBaeT HEPABHOMEPHOCTb pacnpe/eicHus
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HATPY3KH MeXAy 3yObsamu. s y3kux 3y6uaThix Kosec, y KOTOPBIX
k03¢ dHLMERT 0CEeBOrO MEPEKPHITUSA
bt

g = __LB < l,
xoaddunuent K, = 1,0. Ipu eg > 1 9T0T x00pULHEHT OnpefensrOT
no dopmyne
44 (,—1)(n—-25)
4g, ’

rae €, — K09pOHUIUEHT TOPLOBOrO MEPEKPHITUS; N — CTENEHb TOY-
HocTH 3yOuaThix KoJiec. Ilpw y4eOHOM HPOEKTHPOBAHMH MOXHO
NpUHAMATh CpeHee 3HaueHUE €, = 1,5 M cremeHb ToO4HOCTH 8-10;
torma Kp,=092; b — mupuna BeHna Toro 3yGyaToro Koseca,
3yObsi KOTOPOro MPOBEPSIOT Ha W3rHO.

Ilpu oucHE BHI COKOH MOBEPXHOCTHOH TBEpAOCTH 3yObeB U 60JIb-
IIOM CYMMapHOM 4HCJI€ HX (zg > 200) MOXET BO3HMKHYTbL He-
00X0oOMMOCTh B IPOEKTUPOBOYHOM pacuere 3yObeB Ha H3rub Hu
ompenesieann Moaysisa m, W3 dopmynsr (3.25) mocne coorser-
CTBYIOIIUX peoOpa3oBaHMii MOJMY4aroT TPEOYIOLYIOCa 3aBUCHMOCTh

Kry =

3
2TKFKFG YF Yp (o0 ﬁ
= . 3.2
" l/ Vimz [0F] (3.26)

3nece 3Hauenus 1/z MoxHO OpaTh Kax IO IIECTEPHE, TaK ¥ IO
xosecy. Koapdumuent V,, = b/m,. PaccunteiBath cnegyer To 3y06-
YaToe KOJeCo, i KOToporo oTHowenue [oy]/Yy Mensiue.

§ 3.4. PACYET KOHUYECKHUX 3YBYATBIX KOJEC

Xots pacyer xoHuueckux 3yOuarnix mepenayu F'OCToMm ewe me
perjlaMeHTUPOBaH, TEM HE MEHee LeJIecOOOpa3HO BBIIOJIHATH €ro,
OPUECHTHUPYSCh HA 3aBUCUMOCTH, TPHBEACHHbBIE BBILLIE VIS IWITHHAPH-
YeCKHX 3yOvaTLIX KoJiec.

Ha ocHoBanun dopmyn (3.4) u (3.5) ¢ yuerom ocobeHHOCTH
FEOMETPUM KOHUYECKHX 3yOu4aThIX Kosec (puc. 3.4) mocne CooTBeT-
CIByIoWIX npeobpa3zoBanmii mojyuaroT GOpMYJIy i MPOBEPOY-
HOrO pacyeTa KOHMYECKMX NPAMO3YOBIX KOJEC Ha KOHTAKTHYIO
TIPOYHOCTD:

335 LEaV@+D° ol 62

%"= R, Z05b bu?
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Puc. 3.4. Cxema nepenadn Komum-

e YeCKHMM 3Y0MaTBIMH KOJIECAMH
8 <
W
4
{ Bry
S 0
N \
LTS —
] w 0, g
0y r2
7
a,
\ %e; / | V9
daek / |
Puc. 3.5. Cxema KoHH4ECKOro KoJje-
0, ca ¢ KpyrosbiMH 3yObsavu

[pu pacueTe no cpeaHeMy KOHYCHOMY paccrosuuio R = R, —0,5b
tdopmyna (3.27) npuHHMaET BUA

2. 13
_ 335 |/ T Ku) W + 1) <[os]

R bu?

Oy

3nece R, m R — BHElIHEe M CpefHee KOHYCHBbIE DAcCTOSHHS, MM;
Ky — xoapduuuent Harpy3xy, npUHAMaeMbli TAKUM XKe, KaK H JUIs
IWINHIPHYECKUX NPsAMO3yObIX nepenad (cM. § 3.2), mpH yCIOBHH, ITO
CTENEeHh TOYHOCTM KOHMYECKHX KOJIEC HAa EJUHMIY BBIIE, YEM
muueapuueckux; T, — Bpamarommii MOMEHT Ha kosece, H:Mm;
b — mmpuna 3y6yaToro BeHIA, MM.

AHaJIOrHYHBIA pacyeT a1 KOHMYECKMX KOJIEC C KPYTrOBBIMH
3y6psMH ocHOBbIBacTCcA Ha ¢opmynax (3.4) u (3.6). Pexomenayror
NpUHUMATDH CPEAHM yroa HakioHa 3y6a B =35° (puc. 3.5). Ilpu
5TOM KO3(DOUIHEHT, YYUTHIBAIOUIMI (HOPMYNTY CONPSKEHHBIX IO-
BepxHOCTEit 3yOneB, Zy = 1,59. KoabuuuesT Z, MOXHO HPUHATH
TakUM Xe, Kak M [UIA IWIMHAPUYECKUX KOCO3yOBIX KoJec, T.e.
Z, =038 Torpa yis NpOBEPOYHOrO pacyeTa CTANBHBIX KOHHYECKHUX
KOJIEC C KPYrOBbIMU 3yObAMH Ha KOHTaKTHYIO IIPOYHOCTH (hopMyna
Oyner uMeTh BHA

__ 210 T, Kyl + 1)° <[o4] (329)
R, —0,5b bu? S LA :

OH
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Koatpument Harpysxkm Ky mpencrasnsier coboif mpomsBene-
HHE TPeX YaCTHBIX K03((UIHEHTOB, ONpenesiseMbIX TaK e, KaKk H
VIS UWIMHIPHYECKHX KOCO3YOBIX Koec:

KH = KHﬂKHuKHw

TIp¥ OPOEKTUPOBOYHOM pacuere ONpPENeAArOT BHEUIHHMN [end-
TelbHBI AMaMeTp Kojeca, MM

3

T, Kppu
d = V[o,,]m ~05Vum) Von, " 3.29)

wis npamosybeix mepemay Ky =99; mis Konec ¢ KPYrOBBHIMH
3yobsamu K, = 86.

Ilonyuennsvic 3uauenus d., oxpyriasior mo I'OCT 12289 -—76
(8 Mm): 50; (56); 63; (71); 80; (90); 100; (112); 125; (140); 160;
(180); 200; (225); 250; 280; 315; 355; 400; 450; 500; 560; 630;
710;. 800; 900; 1000; 1120; 1250; 1400; 1600.

IlpennoYTHTENbHBIMHA SBIAIOTCA 3HaYeHUA 0e3 CxoOoK.

dakTuveckue 3HAUCHUSA d,; HE NOJDKHBI OTJIMYATHCA OT HOMH-
HaJIBLHBIX OoJsiee weM Ha 2 9.

HoMmuHaibHbIE 3HA4YEHHSA NEPENaTOYHBIX YHCENT 4 JKeJIaTesbHO
okpyrautb no 'OCT 12289-76: 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); 63()

3uavenus 6e3 ckoOOK mpeAmOYTHTEILHEE.

®dakTnyeckue 3HAYCHU ¥ HE JOJDKHBI OTJIMYATHCHA OT HOMHHAJIb-
HBeIX Gosiee ueM Ha 3%. 5

Kospouument mmpuusl 3y6uaToro Eenma g =R <03.
e

Ilpn nNpoexkTHPOBAHMHM PEOYKTOPOB C  NapaMeTrpaMH IO
I'OCT 12289—76 pexomennyercs mpuHMUMAaTh V,p = 0,285.

Kospdumuent Kys DpUHMMAIOT NPEABAPATENBHO A KOJIEC C
TBEPAOCTLIO MOBepxHOcTeil 3yoneB HB < 350 ot 1,2 mo 1,35; mpu
TBepaoctu HB > 350 — ot 1,25 mo 1,45 (cM. Tabn. 3.1).

Ilpu npoBepouyHoM pacyeTe 3HaueHHA KO3((HUIMEHTa HArpPYy3KH
YTOYHSIOT.

Hanee ompenensAoT uucia 3yObeB koJiec. [T LiecTepHU

Z1 min = 1708 8, cos?® B. (3.30)

PexoMenayroT BbIOMpaTh z; ~ 18 + 32.
Yucino 3y6beB kojdeca z; =z u. Tak Kak HaiigeHHble 3Ha-
YeHUs Z; M Z, OKPYTJIAIOT IO LieJIbIX YHCeJI, TO ITOCJe 3TOro CleayeT
4 o "
YTOYHUTH U = —;—M yroJ 8, = arctg u. BHelusuit oXpyxHO# MOIYJIb
1
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3.11. Komaeckne npamosyonie koseca me FOCT 19325-73
n TOCT 19624 —74 (epn d;+ &= 90° u o = 20°)

Mapas: O6o3Ha-
apanmeTpbl eHne Popmyna
Buemnuid nenuTenbHblM dy 3.29)
IMAMETP
0,5d,
BHeiliHee KoHyCHOE paccTost: R, =5
— sin
Mupuna 3yéuaToro eeHua b b<03R,
Cpennee KOHYCHOE paccTos- R R=R,— 0,56
Hue
“ . m.R
Cpennnii okpyxHoi#t MoIynb m m= a
e
Cf)enunﬁ IeNUTeNILHBIN aua- d d=mz
MeTp
Yron meqHTENbHOTO KOHyCa ) &, = arctg u;
8§, =90°—- &,
BHewrHas BricoTa 3y6a h, h,=22m,
Buewinsas BbICOTA TOJIOBKM hge Nae = Mg
3y6a
BremHss BLICOTA HOXKH 3y6a hg hpe=1,2m,
VYrous ronosku 3y6a 0, 0.1=6p; 0,0= 10y
Vron HOxka 3y6a 0, 0, = arctg b}{i
e
Buewnnii [ameTp BeplIMH dpe dye= dy+ 2h1,,c080
3yOben

d
m, = —"2—; OKPYIJIATh MOJYYEHHOE 3HAYeHME m, He 00s3aTeNnbHO.
22

OcrtasibHble MapaMeTphl nepefaud onpeiensior mo tabn 3.11.
IIpoBepky 3yObeB KOHMYECKHX NPAMO3YOBIX KOJieC HA BHIHOC/H-
BOCTb I10 HAaNpPSOKEHMAM M3ruba BBINOJHAIOT IO (OopMyJie

(331)



3nech K p — KO3(pPUMUIUEHT HArpY3KH TpPHM pacuyeTe Ha H3CHO,
BBIOMpacMBI¥ Tak ke, Kak H JUIS OWIHHIPDHYECKHX OPAMO3YOhIX
xonec; F, — OKpyxHas Cwia, KOTOPYIO CUMTAIOT NMPWIOXKEHHOH IO
KacaTeJIbHOH K CPelHEH HeINTeIbHOM OKPYXHOCTH

Yr — ko3¢ dunuent ¢opmel 3yOpeB (cM. c. 42), BoiGHpaemsblii B
3aBHCUMOCTH OT 3KBHBAJICHTHOIO 4HCJIa 3yObeB z, = _0026 ; Ypm
~ 0,85 — onbITHBIA KO3)PHUIHEHT, yUUTHIBAIOLIMIA IOHMKEHHE HArPY-
304HOH CIOCOGHOCTH KOHUYECKOH mpsMo3y0o# mepepaun mo cpas-
HEHUIO C IWINMHIPDHYECKOH; m — cpenHuit Mmoayib. [lomyckaemoe
HalpsDKEHHE [Gr] BLIOMpPAIOT Tak e, Kak W Ul LWIMHApDH-
4eCKHX 3yOuaThIX KOJIeC.

Jnsa 3yOuaThlx KoJeC ¢ BBICOKOHW TBEPOOCTbIO paboyux Io-
BEPXHOCTEH 3yObeB MOXET OKa3aThCi, Y10 HMX pa3sMepel OyayT
ONpEeAe/IATLCA NPOYHOCThIO 3yObeB Ha m3rub. B atoMm ciyuae
NPOEKTHPOBOYHBIN pacyeT HA U3TMO BBIMOJHAIOT A CPEIHEro
Moayns

3

2TKpYg
=/ ——f 32
" ]/95 [0' F] VomZ (332

KoshuimeHT IIHUpUHBI BEHUA MO OTHOIUCHHIO K CpegHeMY
MOLYJIXO

\l! b 2y
= m  6sind,;
TlpenenbHoe 3HaveHue 3TOro koddduuueHtra
21

Wom max = 5,66sind;

Pacuer BemyT, Xak M IS WAIMHAPUYECKHX 3y6HuaTLIX mepenad,
O TOMY KOJIECY, JUIi KOTOpOro oTHoleHHe [of]/Yr Memblue.

Oco0eHHoCTH pacyueTa KOHHYECKHX KoOJIeC
¢ KpYroBoIMH 3yObAMH

Jdns  pacuera KOHMYECKHX KOJIeC C KpPYTOBHIMH 3yObAMHM
(cM. puc. 3.5) ©X 3aMeHAIOT OuIKGUEANEHMHBIMU  LWIHHIPU-
9ECKUMH TNPSIMO3YOBIMH KOJIECAMHU: BO-IEPBLIX, KPYTOBhle 3yObs
NPUBOJATCS K MIPAMBIM, BO-BTOPbIX, KOHUYECKHE KOJIECA IPUBOAATCS
K IMIHHAPUYECKHM.
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3.12. Kommdeckne 3yGuaTbie Kojeca C KOCHIMH H KpYroBbiMH 3y0nsmu
npu mexocesoM yrae 90° (cm. puc. 3.4 u 3.5)

ITapamerpnt

OGo3nauenue ¥ pacyeTHble (OpMyJIBl

BuemHuil neauTeNbHBIA  Aua-
Merp

Buemnuit TOpHOBHIH MOIYJb

de

d., o ¢opmyne (3.29); d.; = 2
del _ deZ
M= — = —
2 z2

BHeuiHee KOHYCHOE PacCTOsiEHE

R, =05m.)/7 + 7

Mupuna BeHma

b <0,3R,

Cpennee KOHYCHOE PAcCTOsHHE

R=R,—0,5

Cpenuuii HOpMaJIbHBIE MOZYJb

m,,=m,,<l -0,5 ib—)cosﬁ

e

Cpennuii yron HakjloHa 3y6a

B=15+30° mna xoco3yGeix KoJec;
B =30+40° nns xpyroBeIx 3y6beB

Buewmnss BbicoTa 3y6a

h,= 2m,, (cos B + 0,1)

BrewnHss BbICOTA TOJIOBKU 3yGa

hoar= m,eCOSB(l + x1);
haer = 2m,,cosB — hgpy

Bremmss BbicoTa HOXKH 3y6a

hfel =h,— hger; hfe2= he— haer

Vron penurenbHOro KoHyca

8, = arctg iz—; 8 =90° — 8,
Z

Vron Hoxxkm 3y6a.

0, = arctg —LhR” ; 0y, =arctg —f—hI;’

e e

Vron ronosku 3y6a

0= efl; 6, = 6fl

Buemmuii muameTp BepHINH
3yObeB

dye1 = Aoy + 2hge1C08 8y
dae2 = de2 + 2}1“2008 82

Koadpdoumienr pamnansHOro
CMEILUEHNs Yy HIecTepHn (peKo-
MEHAYEMBIii)

A 1 cos?
Xy = 2(1 - u—z) —Z‘B‘
1

Kosdduunentr tanrenimannb-
HOTO CMELIEHHA Y LIECTEpHH
opu u > 2,5

IMpu B=15+29° x;4=0,07 +
+ 0,01 (u — 2,5);

npu B =29 +40° x;=0,11 +
+ 0,01 (u — 2,5)
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Pacuerusbie GOpPMYJIBI U pACCMATPUBAEMBIX KOJIEC IPUBOMATCA
mo asHajoruun c QopMmynramMu s IWIMHAPUYECKHX XOCO3YOBIX
KOJIeC.

HammenoBaHust u 0003HAYEHUs I€OMETPHYECKHX INAapaMeTpoB
manel mo I'OCT 19326—73. PexkoMeHOyeTcs NPUHUMATHL Cpeli-
HUit yron Hakjaona 3y6a § = 35°. dopMysbl LIt r€OMETPHYECKOTO
pacyera npuseneHs! B Taby. 3.12.

JJIs IPOEKTHPOBOYHOr O pacyera CIyXHUT GopMysa, onpenessio-
mas TpeOyeMyIo BEJUYMHY BHEIIHEro MHEJIUTENbHOrO AHaMeTpa
xoseca [cM. dopmyny (3.29)]. TlonyuenHoe 3HaueHne d,, OKpyr-
asror no ['OCT 12289—76 (HomuHanbHbie 3Ha4YeHHS d.; CM.
c. 49).

KosdduumenT mmupuHpl 3y64aToro BEHIA IO OTHOLUCHUIO K
BHELIHEMY KOHYCHOMY pacCTOAHMIO Ve < 0,3.

Ipu BLHIGOpE mMapaMeTPoB MEpedaydl HaXO CJICIUTH 33 BHINOJ-
HenueM ycaosus b < 10m,,, rae m,, — BHEIIHUI OKPYXHOH MOAYJib
3yOneB.

dopmyJia I MPOBEPOYHOrO pacyera KPYroBbIx 3yObeB Ha
BBIHOC/IMBOCTh [0 HANpPsDKEHUAM u3rmba aHajormuHa ¢opmyJie
(3.25) mas WHAIMHAPHYECKMX KOoCo3yObIx KoJjiec. KoabhduumeHTsr
Kp, Kpy, Yp v Yp IpUHHMAIOT 1O TEM XK€ OaHHBIM, YTO H IS
MWIHHAPUYECKUX KOco3yOnIx KkoJiec (cM. § 3.3). OxpyxHoe yewiue
2T, 2T,cosP
d; mz,
rae m, — CpeaHuil HOpMalbHBIE MOAydb 3yObeB. [jis peaykrop-
HBIX KOHHMYECKMX 3y0uaThIX Iepenay Hafo, Kak NpaBwio, Ha3Ha-
YyaTh 7-I0 CTENEHb TOYHOCTH M3rOTOBJICHHS, HO 3HAYEHUS KO3~
¢umuentoB GpaTh Takme, KOTOpbieé COOTBETCTBYIOT §8-if cremeHu
TOYHOCTH LWJIMHAPHYECKUX 3yOUaThIX KOJIeC.

Koadpduuuent ¢opmser 3yoseB Yr (cM. c. 42) Hago BHIOHPATH NO
OHIKBUBAJICHTHOMY 4UCITy 3yObeB

F, =

Z
cosdcos’ B

Ipu onpenenenun xoddpduuuenta Kp, [cm. dpopmyny (3.25)],
YYHTHIBAIOIIErO HEPABHOMEPHOCTD PACTIPEEICHASA HATPY3KH MEXIY
KpYroBbIMH 3Y0bAMY, 3HAUCHNS KO3 PUIMEHTA TOPLIOBOrO MEPEKPLI-
THA B CIyyasXx YueOHOrO NPOEKTUPOBAHHUA MOXHO NPUHHUMATH
ODHEHTHPOBOYHO €, ~ 1,3 + 1,4.

B cBA3M- C TeM, YTO Harpy3ouHas CIOCOOHOCTh KOHMYECKHX
fepefay ¢ KPYroBbIMH 3yObSIMH Bbiille, 4€M KOHHYECKHMX MPSMO-
3y6eIx, B (opmyse orcyrcrByer koaddunment 9r [cMm. dopmyny.

(331)].

2y
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rnasa IV
YEPBAYHERIE INNEPEJAYN

§ 4.1. ObIIME CBEAEHNA 1 KHMHEMATHKA NEPEJAYN

YepBsuHbie epefauy NPUMEHAIOT B CiyyasX, KOria reoMeTpu-
YEeCKHE OCH BEAYIEr0 W BEAOMOIO BaJOB IEPEKPEIUBAIOTCH
(o6priHO MOA MPAMBIM YTJIOM).

ITo ¢opMe uepBsAKa pasNUYAIOT NMEPEAAYN € LWIMHAPHYECKHMH
A ¢ r1o0OMIHBIMH (BOTHYTHIMH) uepBskaMHu. IlepBble, B CEOO
ovepenb, MOAPA3ENIOTCS Ha mNepedayd C apXUMEAOBLIMH, KOH-
BOJIIOTHRIMH U 3BOJIbBEHTHBIMH YepBSKaMH. 371eCb PaccCMOTPEHHI
TOJNBLKO NEpedayd C apXUMEJOBHIMH UYEPBSXAaMHU (B OCEBOM cede-
HAH npodwiL BUTKA TpanelenJa bHblii; B TOPHOBOM CEYEHUH BHTKH
OYEpUCHB apXAMENOBOI CIHPANbLIO).

YepasuHple Mepeqavn BHITOJHSAIOT B BUAE PEAYKTOPOB, pPexXe —
OTKPHITHIMU.

YepBsiunble peAyKTOpbl HauboJiee pacnpOCTPAHEHHBIX THUIIOB
npuBesens! B ri. IL

IlepenaToynoe OTHOILIEHUE YePBAYHOU Nepeaayvn

L e S B 4.1)

A€ ®y, Ny U @, N, — YIJIOBBIE CKOPOCTH, Paj/c, M YacTOThI
BpalleHus, 00/MHUH, COOTBETCTBEHHO YEPBSAKA M 4EPBAYHOrO KoJjeca;
Z, — 4AC/IO 3yObeB YEPBAYHOTO KoOJieca; z; — YHCIO BUTKOB (3axo-
IIOB) 4e€pBsKa.

IIo T'OCT 2144—76 (uepenaun 4epBSYHbIE LMJIMHAPHYECKUE)
OpefycMOTPEHO [Ba psifa NEepeJaTOYHbIX YuCel u B Npeneax
8—80, ocywecrsiasempix npu zy, =1, 2 wiu 4 (uepBAKH C
z; =3 B 'OCT He BK/IIOYEHH) U z, = 30 + §0:

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

2-it pan: 9; 11,2; 14; 18; 22,4; 28; 35,5; 45; 56; 71.

HepBriit psn cneayer mnpeamountath BTOpoMy. OTK/IOHEHHE
(axTHYeCKOTO ¥ OT CTaHZApTHOrO Jomyckaercs He Gosiee 4 9.

Jns nonyuesns OOJBIIUX # NPUMEHAIOT OBYXCTYNECHYATHIE
nepeqaun (cM. ria. II).
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C ysenuueHHeM 4HCIAa BUTKOB Z; BO3pacTaeT yroj HoabeMa
BUTKa vuepBsaka u mnosbuuaercas KIIJ] nepemawm. ITpumenenue
OJHO3aXOJHBIX 4EPBAKOB 6e3 KpaitHeil HeOOXOAWMOCTH HE pexo-
MeHpyercs. PexoMenxayioT Ha3HauaTh: 23 =4 npu u=8-+15;
zy=2nupu u=15+30 u z; =1 npu u > 30.

B pspe ciayuaes mesecooOpa3HO NPOBECTH MNapajlieibHO [ABa
pacueTa mepegaud mPH PasHBIX YMcIax 3yObeB Kosieca M 3aX0JOB
yepBsiKA M 3aTEM YXe, HCXOAs M3 IOJIyueHHbIX rabapuToB H
KITJ nepenauu, BoIOpaTh OnTHMaNbHBINA BapuaHT. Hanpumep, npu
u = 16 cnemyeT MPOM3BECTH pacuerhl, IPUHMMAA Z; =2, z; =32 U
zy =4, z, = 64 (B y4eOHBIX MPOEKTaX MOXHO JONYCTHTb z; =3 H
7, = 48).

§ 4.2. OCHOBHBIE ITAPAMETPBI ITEPEJAYU

Huxe paccMoTpeHbl nepenaund 6e3 CMeILEHUs C apXUMEAOBBIM
yepBAKOM, UMEIOLIUM Yroia npoduis B OceBOM ceueHun o = 20°,
OcHoBHbIE MapaMeTphl mepenau gaHel B T1abJ. 4.1

Yepsak. O003HaYECHN CCHOBHBIX Pa3MEPOB YepBAKA MPUBEICHBI
Ha puc. 4.1. CBsa3b MeXay pacyeTHLIM LIArOM YepBsKa p;, MOXY-
JIEeM m ¥ XOJOM BHUTKA 4epBsKa p,; BbIpaxaercs ¢opmyinoii

py=nm= "Lt 42
24
4.1. Ocuopnbie mapaMeTpbl HMIHHIPMYSCKHX YePBA4HLIX Hepenad,
BbINOIHERHEIX Oe3 cMeinetms (no FOCT 214476 %)

aw, M|, | P ay M| m, | giiz =u
1-it pax| MM 24 1-it pag| MM 2°°
40 2 8| 32:4 32:2 32:1 40 | 1,6 10| 40:4 40:2 40:1
50 12,5 81 32:4 32:2 32:1 50 2 | 10| 40:4 40:2 40:1
63 3,15 8| 32:4 32:2 32:1 63
80 41 8| 32:4 32:2 32:1 80
100 51 81| 32:4 32:2 32:1 100 4 | 10| 40:4 40:2 40:1
125 51|10 | 40:4 40:2 40:1 125 4 112,5] 50:4 50:2 50:1
140* 5116 | 40:4 40:2 40:1 140* | 5 | 10| 46:4 46:2 46:1
160 8| 81 32:4 32:2 32:1 160
200 | 10| 8| 32:4 32:2 32:1 200 8 | 10| 40:4 40:2 40:1
250 12,5 8 [32:4 32:2 32:1] 250 10 ] 10 [40:4 40:2 40:1
8 112,5/50:4 50:2 50:1
280* | 10 {16 {40:4 40:2 40:1] 280* | 10 | 10 {46:4 46:2 46:1
400 | 20| 8 32:432:232:1§ 400 | 16 | 10 {40:4 40:2 40:1
500 |20 {10 |40:4 40:2 40:1] 500 16 112,5/50:4 50:2 50:1

* Bropoit paa.




4.2, Couetamun MoayJeii m n ko3hdHIMEeHTOB ¢ AMaMeTpa yepBaxa.

(mo TOCT 2144-—-76%)

m, MM q m, MM q m, MM q m, MM q

10,0 8,0 8,0 8,0
16 12,5 10,0 10,0 10,0
’ 16,0 3,15 12,5 6.30 12,5 12,50 12,5
20,0 16,0 ’ 14,0 . 16,0
8,0 20,0 16,0 20,0
10,0 8,0 20,0 8,0
2,0 12,5 10,0 8,0 10,0
160 400 | 125 | g0 |100] "% | 125
20,0 16,0 ’ 12,5 16,0
8,0 20,0 16,0 20.00 8,0
10,0 8,0 r 20,0 ’ 10,0
2,50 | 12,5 10,0 8,0 12,5
16,0 5,00 12,5 10,0 16,0

20,0 16,0 10,00 12,5

20,0 16,0

20,0

NMpumevanne Jus Monyaeir m < 10 gomyckaercs g = 25.

IMpuMeHsTL uepBsKM C JICBBIM HampaB/icHHEM Hape3sku Oe3
CleNUabHBIX OCHOBAHUH HE CIIEAYeT.

JenuTenbHbIN TUaMETp YepBsIKa, COBNAJAIOLIMI B HEKOPPUTUPO-
BaHHBIX Ilepefaiax C HaYaJbHBIM [OWaMeTpoM, OepyT KpaTHBIM

0CCBOMY MOJ.[yJ'l}O 4yepBsKa:
dy =d,, =qm,

rae g =d,/m— xo3pdunueHT guamerpa uepBsxa.

il

P

a=20°

dsy

\:LL

by

7,

Puc. 4.1. Lnassapadecknii apxuMe08
9epBIK

56.

Puc. 4.2. Ceueuse 42pBfiKa H Kojeca
JI0CKOCTHI0, HepHeHIMKY/IAPHOH K OCH.

“epBuKa

(4.3)




Jns coxpallieHus 4Mcia pa3MepoB (pe3 nirs Hape3aHHs uep-
BAYHBIX KOJIEC B CTaHJapTe OrpaHW4YeHbI 3HaueHHs ¢ (Tabn. 4.2).

JenuTenbHbIA yros mogbeMa BUTKA YEpPBAKA Y CBS3aH C z; U ¢
COOTHOILIEHHEM

Zy
t = . (4.4)
gY \

C yBesIMYEHMEM ¢ YBEIUYMBAETCS XECTKOCTb YEPBSKA, HO YMEHb-
maercs yroi y u cHwxkaercs KIIJ{ mepemaum. ITostomy nese-
Co00pa3HO OPUEHTHPOBATHCS HA MUHAMAJIBHBIE 3HAYEHHUS ¢, ONHAKO
¢ obecre4eHNeM HOCTATOYHOM KECTKOCTH.

Ilpu OosipliMX 2z, BO3PACTAeT PACCTOSHHE MEXIY ONOpaMH
yepBsKa; 1A OOECHEUCHUs JOCTATOYHOM JXECTKOCTH HEpBAKa NpH-
XOMUTCA YBEJIHYMBATL ¢ WIH M.

3gaveHuss Y B 3aBHCHMOCTH OT ¢ M 2 TpHUBEJEHB B
Taba. 4.3.

4.3. 3uaveHus yrja noabeMa Y HA JEJMTEILHOM IMJNHIpE qepnmcé

_Koaq)(buuueﬂr q
8 10 12,5 14 16 20

7°07 5°43' 4°35 4°05 3°35 2°52’
14°02 11°19 9°05 8°07 7°07 543
20°33’ 16°42" | 13°30" | 12°06’ 10°37 8°35
26°34" | 21°48’ 17°45 15°57 14°02 11°19

2]

AW -

JuaMmerp BepIIMH BUTKOB 4YepBAka (IpH Kod(pdHIMEHTe BBI-
COTBI FOJIOBKHM, PABHOM €IUHHLE)

dy=d; +2m=m(q +2). 4.5)

JnaMeTp BIaHH BUTKOB 4epBsKa (IpH Ko3dHIMEHTE paaualb-
Horo 3asopa 0,2m)
dpy=dy — 2,4m =m(q — 2,4). (4.6)
JInuHy Hape3aHHOM 4acTH 4epBsKa b, NPUHUMAIOT:
npu z; =1 wmm 2 by > (11 + 0,062,) m; }
opu z; =3 win 4 by > (12,5 + 0,09z;) m.
Hns ninngyeMbix ¥ ppesepyeMbIX uepBSKOB BeIMYMHA by, nONy-
YeHHAs MO YKa3aHHBIM COOTHOILIGHHAM, JOJXKHA ObITH yBelHueHA
npd m < 10 MM nHa 25 MM; opu m =10 + 16 MM Ha 35—40 mm
M npd m> 16 MM Ha 50 MM.
Yepesumoe koaeco. CeueHHE 4epBsAKa ¥ YEPBAYHOIO Kojeca
IUIOCKOCTBIO, NEPIEHOMKYJISPHO# K OCH YepBsika, NOKa3aHO Ha
puc. 4.2.

(4.7)
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JlenuTebHBIA AMAMETD YEPBAYHOIO Kojeca
dy =d,y = zom. 4.8)
JTuameTp BepuUIMH 3yOneB 4epBA4HOro KoJieca (mpu koaddurneHTe
BBICOTHI T'OJIOBKH, PAaBHOM €IMHHIIC)
dey =dy +2m =m(z; + 2). (4.9)

JluameTp BmaauH 3yGheB 4epPBAYHOrO KoJjieca (IPH pagdaibHOM
3a3ope 0,2m)

dfz = dz - 2,4m = m(Zz - 2,4). (4.10)
Haubonpiuuit quamMeTp 4epBAYHOro KoJjieca
6m
Ay Sdgp + 2 (4.11)

MMupuny Benma koneca b, pEKOMEHAYeTcs NPUHUMATH IO

COOTHOLISHUSAM
mpu z; =1 +3 by <0,75d,,; } “4.12)
npu z; =4 b, <£0,67d,;,.

Venosubiii yros obxsara 28 vepBsika BeHHA KoJjleca ompefe-
JISETC TOYKAMH IEPECCYCHHA [IYTM OKPYXKHOCTH AHMAMETPOM
d =d, —0,5m c xoutypoM BeHua (cM. puc. 4.2):

b,
dal - O,Sm )

Ko3ppuimeHT noste3noro AefcTBus YepBIYHOI0 PEAYKTOPA C yue-
TOM HOTEpPb B 3aUCIUICHUH, B OMOpax M Ha pa3Opei3rusaHue u
nepeMelInBaHUe Macjia

sind = (4.13)

tgy
= (095 +0,96) ———, (419
n=( tg(y + p)
rae p — NPHUBEICHHBIA Yrojd TPEHUS, OMNPENCAEMBId ONBITHBIM

nyTeMm.

KIIZ1 Bo3pacTaeT ¢ YBEIUYEHHEM 4YHCJIa BHTKOB YEpBsKA
(yBenuumBaeTcs y) M C yMeHblIeHMeM Ko3dduimenta Tpeuust f’
WIA yrjia TpeHus p'.

IIpu npenBaputenbHoM onpepenenun KITJ, xoraa mapamerpsl
nepefayy ellle HeW3BECTHBI, JJI1 CTAJILHOrO uepBsixa H GpoH30BOro
BeHIAa KoJieca MOxHO mpuHHMaTh f' = 0,04 <+ 0,06, npu cTajbHOM
uepBske M 4yryHHoM BeHue f' = 0,08 + 0,12 (6onpmme 3HaueHUA
JUIA OTKPBITHIX Iepenay).

Tpu Gosilee TOYHBIX pacyerax pEeAYKTOPOB PEKOMEHAyeTcs
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4.4. Tpusenennbie KOXpPuuuenTHI TPEHHA fu yribi Tpenns p' mpu
paGoTe 4epBaAYHOro KoJeca M3 OJIOBSAHHOH OpoM3M MO CTaJAbLHOMY HYepBsIKY

v.’ ’
M/c

Usy

s P we | 7 3

0,1 0,08—0,09 | 4°30"—5°10 2,51 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°40
1,0 {0,045—-0,055{ 2°30'—-3°10 7,0 10,018—0,026] 1°00"'—1°30"
1,5 | 0,04-0,05 { 2°20'—2°50" § 10,0 {0,016—0,024 0°55 —1°20"
2,0 10,035—0,045( 2°00'—2°30" § 15,0 {0,014—0,020| 0°50'—1°10’

INNpumedanua: 1. Menbline 3Ha4eHHs cleayeT NPHMHHMATh mpn  uumdo-
BaHHOM HJIM HNOJMPOBAHHOM HUepBSKe.

2. Ilpn BeHue koneca u3 Oe3onoBsHHONW OpoH3L! MM NaTyHu TabnuyHble
3HavYenus CienyeT ypennunBaTh Ha 30—50%;.

OPUHMMATh 3HaYeHMs f ¥ p’ B 3aBUCHMOCTH OT CKOPOCTH
CKOJIBXEeHHs1 vy 1o Tabu. 4.4.

CKOpOCTh CKOJIBXEHHS (M/C), XOTopas mNpeacTaBiseT coloi
reoMEeTPHYECKYI0O Pa3HOCTh OKPYXHBIX CKOPOCTel 4epBsixa M KOJie-
ca, onpenensoT no popmynam
" cosy

v =)/v} + 3, (4.16)

rae v, =050,d;107% u v, = 0,50,d,10~ 3 — okpyx)HEIE CKOpOCTH
uyepBska M Kojeca, M/C; ®; M @, — YIJIOBBIE CKOPOCTH YepBsixa
U xoJeca, pan/c; d; U d, — OENUTEIbHBIE OUAMETPHL YepBAKA H
KoJIeca, MM.

Hns opuentupoBounoil ouenkun KII uepBsunoro peayxropa
MOXHO BOCIIOJIb30BAThCA JAHHBIMH, MPHBENCHHBIMH B I 1.

Benencrsue nuskoro KIIJI yepBsiuHbIx nepenay uxX IpYMEHAIOT,
KaK npaBwilo, I nepenaud MOLIHOCTH He cBbioue 45 kBt u jmub
B HCKIOYHTEIBHBIX ciy4asax no 120—150 xBr.

(4.15)

Vg

§ 4.3. PACYETB! HA KOHTAKTHY!O BLIHOCJIMBOCTH
W HA BBIHOCJIMBOCTH ITPU U3TUBE

3yObst uepBAHHOrO KOJiECAa SBJISIOTCA PACUYETHBIM 3JEMEHTOM
3aUeIUIeHNs, TAaK KaK OHM KMMEIOT MEHBIIYIO IOBEPXHOCTHYIO M
00Iy}0 POYHOCTH, YeEM BUTKH HYEepBsKa.

3yObs uepBAYHBIX KOJIEC PACCUYMTHIBAIOT TaK Xe, KaKk U 3yOba
3y6uaThIX KOJIEC — HA KOHTAKTHYIO BHIHOCIMBOCTb M Ha BHIHOCHIH-
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BOCTh NpH H3rube; pacyeT Ha KOHTAKTHYIO MPOYHOCTH HOJIKEH
obecnieyuTh HE TOJBKO OTCYTCTBME BBIKpAluuBaHus pabouux mo-
BEpXHOCTEH 3yObeB, HO M OTCYTCTBHE 3ae/laHus, NPUBOAALIErO K
3aauUpaM pabouymx MOBEPXHOCTEH 3y6beB.
Pacuer Ha KOHTAKTHYIO BBIHOCJIHBOCTb BEIYT KaK NMPOEKTUPOBOY-
HBI, ompeneiiss TPeOyeMoe MEXKOCEBOE PACCTOAHUE:
3

2
a, = (z—z + 1) 0468 V' rE,, (4.17)
1 %[Gu]

TAE 2, — YUCNIO 3yObeB 4YepBAYHOTO Kojleca; ¢ — KoadduuueHt
auMaMeTpa uepBska; [oy] — momyckaeMoe KOHTAKTHOE HAMPSIKEHHUE;
Ty, = T,K — pacueTHBIi MOMEHT Ha Bajly YCpPBS4HOrO KOJeca;
E — 2E\E,

" E, + E,
yHOpYyroctu MaTepuaja uepBska, E, — TO e, BEHIA YepBAYHOrO
Kouseca). PopMyJia cnpaBeIuBa NPHU JIFOOBIX B3aHMHO COrJIACOBaH-
HBIX €OMHHMLAX U3MEPEHUS BXOISILMX B HEE BEJIHYMH.

dopmyia (4.17) u npusenenusle Huxe (opmynsl (4.19), (4.21),

(4.22) u (4.23) coorBeTCcTBYIOT Haubosee pacmpocTpaHeHHoON hopme
BEHI]A YEPBAYHOrO KoJleca, MPH KOTOPO# YCIOBHBIA yroj obxBara
28 = 100° (cM. puc. 4.2). Ilpn uHOM 3HAYeHHH O umClIOBbIE KO3)-
¢uIMeHTbl B yKa3aHHBIX (OpPMYyJax creayeT YMHOXHTb Ha Ko3¢-
¢$unueHT

— NpUBEICHHBIH Moayab ynpyroctu (E; — Monyis

100
k= |/ 55 (4.18)

Hanssie no BeIGOpy xoa¢pduunenra Harpysxu K npuseneHsl B
§ 44.

B Hauaje pacuera mpensaputensHo npuimMmaror ¢ = 8 win 10,
a s cnabonarpyxernsix nepenad (T, < 300 H-m) g = 12,5 nin 16.

3uauenus [oy] BeIGUparoT no Tab. 4.8 —4.10, npeaBapuTebHO
npuEMMas vg = 2,5 + 4 m/c.

IMpueenenHslt MOLyAb YOpYroctH Eg, onpeneisior mo U3BeCT-
HBIM 3HAYEHUSIM MOJYJIEH YIPYTOCTH MAaTEPHAJIOB YEpBsKa U BEHIA
vepBsiyHoro kojeca. J{ns cramu E; ~ 2,15-10° MIla; ans uyrysa
E, ~ (0,885 + 1,18)10° MIla; mis Gpomsn E, ~ (0,885 + 1,13) x
x 10° MIla (Gosblume 3HAYEHHS — VIS TBEPAbIX OGE30MOBAHHBIX
6pomns).

CpenHue 3HAYECHHs MOMIYJS YOPYrOCTH 4YyryHa W OpOH3BI mpu-
MEPHO OAWHAKOBBLI, IOITOMY UTS COYETAHUSA MATEPHAJIOB CTAIb —
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6ponza u cramb — 4yryd dopMmyiy (4.17) MOXHO YNpOCTHTb,
BBEAs cpenHee 3Hadenme E,p & 1,32-10° MITa:

3

2
%=<344> ) 1k, (4.19)
1 -qi[(, )

rone T, —B H-MM; a, — B MM; [oy] — B MIla.

IMocne onpenenexHus a,, CIeIyeT HAHTH MOAY/IbL 3alENJICHHS U3
COOTHOIICHUS

o 2
q+ 2z

IMonyyeHHoe 3HAYEHWE MOAYJIA OKPYIJIAIOT A0 Oymkaiiiiero
cranjaptaoro (cM. tabn. 4.2). OkpyrieHue MoOJIyJis HOBJICYET 3a
coboii u3MEHEeHne MexoceBoro paccrosnusa. ITocye BpiOopa craH-
JApTHBIX 3HAYCHWI M M ¢ HEOOXOOMMO BBIYHCIHTL (aKTHYECKOE
3HAYEHHE MEXOCEBOr'0 PACCTOSHUS, COOTBETCTBYIOLIECE NPHHSTHIM
napameTpam.

Ilycts, HanmpuMep, pH z; = 2, z, = 32 u q = 10 GbUTO MONTy4EHO
no ¢opmyie (4.19) MexoceBoe paccrosHue a,, = 78 MM. Bbiyrcisem
MOJyJIb

(4.20)

o 28w _ 278
T q+z, 10432

ITo taba. 42 npuanMaeM m =4 MM U yOexaaeMmcs, 4TO IpH
'3TOM CTaHZApTHOM 3HaueHHH Moxyis uMeercs g = 10. Torma mMex-
0CEBOE PACCTOAHME

=T "TT3

XenatenbHo, YTOOBI OKOHHYATENLHO NPUHATOE 3HAUCHHE MeEXK-
OCEBOr0 PACCTOSAHHUSA BBHIPAXAJIOCh LENHIM YUCIOM MWUIMMETPOB
(mpeanmovTUTENLHO M3 CTaHAAapTHOro psAna, tabn. 4.1). Jis storo B
OTHENBHBIX CIy4YasX (€CVIH JOHYCTHMO HEKOTOpPOE OTCTYIUIEHHE OT
3aaHHOM BENHMYMHBI MEPeNATOYHOrO YMC/IA) HANAO YBEJHYHTb HJIH
YMEHBIINTD Z, HA OAMH-1Ba 3yGa*,

Hanpumep, g mostydeHus nepegaTodHoro uucia 15,5 Gvuio
NPHHATO 2zy = 2; z, = 31; nocne OKPYTeHAA NAPaMETPOB MOJIYYEHO
m=5 mm u q=10. Torma

= 3,73 mm.

a, 4 =84 mMm.

* ins nepenad, BHIMOJHEHHBIX CO CMELIEHHEM, MOXHO MNOJNYYHTb @, BhIpa-
Halolieecs UELIM HHCIOM MHIIKMETpOB, Gez mamenenns z; [10, 17].
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a, 5 m 5 5=102,5 mm.

Llenecoobpa3no mpuHATH z, = 32; Torga

aw="207325_ 105 s,

2
32
IIpu 9TOM mepenaTovHoe 4YHUCIO 5 = 16.
6—155

OTKIIOHEHHE OT 3aJaHHOro TIOO% =329% npu no-

IyCTUMOM OTKJIOHEHHH 10 4%.

Eciu B 3agaHMM Ha DPOEKTUPOBaHUE OOYCIOBJIEHO, YTO
[POSKTUPYEMBIHf PEIYKTOp MpeIHA3HAYECH IS CEPUHHOrO BBIMYCKA,
To cnenyer coryiacoBatb ¢ I'OCToM He TOJNBKO M ¥ ¢, HO H
BEJIMYKHB! 4, z; U z, (cM. Tabu. 4.1).

Tak, peayktop co craHgapTHeIMH mapamerpamu no I'OCT
2144-76 ©Gynmer wumerb a, =100 MM, m=5 MM, ¢q=3§,
Zy:2y=32:2.

ITociie OKOHYATEJNHLHOTO YCTAHOBJICHUS NAPAMETPOB 3alemie-
HHUS CjlefyeT YTOYHHUTh KO3Q(UUHEHT HArpy3kH H [IOMycKaeMoe
HampsokeHue (eCTM OHO 3aBHUCHT OT CKOPOCTH CKOJIbXCHMS) H
MPOBEPHTH PAaCUYeTHbIE KOHTAKTHBIC HANPSKEHUS.

IIpu nr060M coueTaHMM MaTEpHAIOB YEpPBSKA U KoJieca

1,31 |/ T.KE
= = -——2 np. < [GH]. (4'21)
d; dy
Ilpu cranbHOM YepBSiKE M YEPBAYHOM KOJIECE, H3TOTOBJICHHOM
U3 4yryHa WIM HMEIOLEM OpOH30BBIH BEHEL,

o= |[TK o (4.22)
4 | 4
HWIN
Zz 3
) A 423
=/ —A1 7 <[o4) '
Oy o a&: [UH] ( )
q

roe oy 4 [oy] —B MIla; dy, d;, a,—8 MM 1 T, —B H-MM.

Pe3ybTaT IpoBEpOYHOro pacyera ciaeayeT MPU3HATL HEYAOBJIET-
BODHTEJIbHBIM, €CIM Oy mpesbliaet [oy] Gomee uem Ha 59
(mepeJaya meperpyxeHa), a Takxe B cly4ae, €CIM pacueTHOE Hamps-
KeHue Hrke JomyckaeMoro Ha 15% m Oosree (mepemawa He-
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morpyxeHa). B ToM M [IOpyroM cnyuae Hazo H3MCHHTh Iapa-
METPbl NEPEadyd M MOBTOPHUTH IIPOBEPKY HATPSIKEHHIA.

Pacuer 3y0beB 4epPBIYHOrO K0/1€Ca HA BHIHOCJMBOCTL N0 HAMpP-
#emnaM M3ruba (3y0bs Koseca 06namaroT MeEbliell NPOYHOCTBIO,
4yeM BWTKM uepBSKa) BBINOJHAIOT 1o dopmyne

_I2TLKYE  06FKYiE
T bm® bym

OF < [or), 4.24)

rfe Gy — pacueTHoe Hamnpsikenne wm3ruba; T,K — pacueTHeiii Mo-
MEHT Ha Bajly 4epBAYHOIO Koyleca; F,, — OKpyXHas cHjia Ha
uepBsuHOM KoJsiece; K — xoap¢uuuent zarpysku (cM. § 4.4); Beiu-
uynHy F,, OnpenensioT mo M3BECTHOMY MOMEHTY Ha Baly 4YepBsd-
HOro KoJjeca:

F

12 dz 3

Yy — xoa¢dunuent Gopmsl 3y6a, npuEHMaeMsiii o Tabn. 4.5 B 3a-

BUCHMOCTH OT JKBHBAJICHTHOrO ymcja 3yObeB 4EpBAYHOTO KoJjeca
—_— 22 .

" cos®y’

£ — xooddulmenT, yuuTHIBaIOIMIL ocabienue 3yObeB B pe3yibTare

M3HOCA; I 3aKkpuIThIX mepegad § = 1,0, s OTKPBITHIX Iepeaay

¢ ~ 1,5; [6F] — nonyckaemoe Hanpskenue usru6a ([oor] — npu pa-

6oTe 3y0beB OfHOM CTOPOHEL [6_ ;] — npu paGore 3y6pes obemmMu

CTOPOHAMH); 3HAYeHUA NpHBeJeHH B § 4.4.

Zy

4.5. Koadpuinient Y dopmul 3y6a 1 9epBAUHBIX KoJjeC

Zy 28 30 35 40 | 45 50 65 80 | 100 | 150

Yrp | 2,43 | 2,41 {1 2,32 | 2,27 12,22 | 2,19 2,12 | 2,09 | 2,08 | 2,04

Kax ¢opmyna (424), Tak u npuBCIeHHAs Huxe ¢GopMyna
(4.25) cnpaseuBbl NpH JFOOBIX B3AEMHO COTJIACOBAHHBIX €IMHH-
nax usmepenns. lleiecoobpasno npunars of u [oy] B Mlla;
m,d; wdy, BMM; Fip B Hy T, B H-mm.

OG6bIYHO pacueTHBIE HanpskeHus u3ruba B 3yObsx Kojec, pas-
MepBI KOTOPBIX ONPE/IENEHBI 3 PACUETa HA KOHTAKTHYIO MPOUYHOCTS,
OKa3LIBAIOTCA 3HAYUTEILHO HMXE JONMYCKAEMBIX.

B pemxmx cnywasx J[UIs OTKPBITBIX mcpegad npH GoablioM
yucne 3y6neB koseca (z, > 80) Moxer okasaThbcs, 4TO H3rMOHag
NPOYHOCTh HENOCTATO4YHA. B TakoM ciyyae MOOYJb 3ailenjieHHs
ONpeaesAioT U3 MPOEKTUPOBOYHOrO pacueTa 3yObeB Ha W3rKO (mpH
&€ =1,5) no dopmyie

63



3
1,8 TzK Yp (4.25)

m=
[ar] z29

IMpemBaputenbHO npuUHHMAOT ¢ = 12,5; B panbHeiiueMm ero
3Hayenue yTounsor no 'OCTy (cMm. Taba. 4.2).

B Tex ciyuyasx, xorma B Oepefaue BO3HMKAIOT IHMKOBEIE
HArpy3kH, CIEAyeT NPOBEPATh paboune MOBEPXHOCTH 3yObLeB Ha
OTCYTCTBHE XpYNKOTO pa3pyIUCHHS M IUIACTHYECKHX JedopManuii;
TO XE OTHOCHTCH K oOmieil (M3rubGHoi) npouyHocTd 3yObeB. DTH
OPOBEPKM NPOM3BONAT TaK XK€, KaK M JUIs 3yO4aThIX Iepenay
(cM. . III); 3HaveHHMs mpeneNbHBIX MONYCKAEMEIX HAMPSIKEHHH
npuBeJeHsl B § 4.4,

IToMuMO PacCMOTpPEHHBIX PacuyeTOB HA KOHTAKTHYIO BBIHOCIH-
BOCTh M u3rub, A vuYepBAYHBIX mepenay obs3aTenbHa Mpo-
Bepka Ha xecTtkocTb (cM. ri. VIII) u temnoBoit pacuer peaykropa
(cm. . X).

§ 4.4. KOOOPOULIMEHT HATPY3KN.
MATEPHAJIBI U JOITY CKAEMbIE HATIPSIOKEHUSA

Koshduupent Harpy3ku [Wis 4epBAdHBIX HEpenat
K = KiK,,

rae Ky — xo3QdunuenT, yunTsBaIOMM HEPABHOMEPHOCTh pacrpe-
JieNieHUs Harpy3kd mo UIMHE KOHTakTHbIX juHuit; K, — xo3addu-
IUEHT, YYUTHIBAIOIIAH AMHAMMYECKYIO Harpy3Ky, BO3HHKAIOIIYIO B
3aUenicHUH.

Koaddpuument Ky 3aBHCHT OT XapakTepa H3MEHECHHS HArpy3KH
4 ot pedopmanmii yepBsika

Zy 3

rae 0 — xkospdunment mepopManuu vepBAKa, OMPEIENISEMbIH IO
T1abn. 4.6; x — BcmomoraTenbHell Kod(UIMEHT, 3aBHCAWMHA OT

4.6. Kodpdummert medpopmaimn uepssxa 0

3HaveHus q
z
! 8 10 12,5 14 16 20
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




‘XapakTepa M3MEHEHHS HATPYy3KH;

x= -T—let-% 427

T, t;, n; — COOTBETCTBEHHO BPALUAIOLIHII MOMEHT, NPOXOJIKHTEIb~
HOCTh M 4YacTOTa BpauieHUs npu pexmMme i; T e — MAaKCAMAITh-
HBI{ JUIUTENIbHO [AelicTBYIOMIMI Bpamaromuii MoMenT. B pacuerax,
Korga He Tpebyercs ocobasi TOYHOCTb, MOXHO NPHHHMATh: NPH
mocTosuHoN Harpyske x = 1,0; mpH He3HAuUTeNbHBIX KoJjeGaHMsAX
Harpysku x & 0,6; npu 3HAYMTENBHBIX KoJle6aHnax Harpy3ku x = 0,3.
Ipu mocrosxHO# Harpyske ko3dduuuenr K; = 1,0.
Koapdumuent K, 3aBUCHT OT TOYHOCTH H3TOTOBJICHUS Iepe-
JlaYyd U OT CKOPOCTH CKOJbXeHHs v, (tabn. 4.7). Ilo oaroi
Tab/iuIe MOXHO Ha3Ha4yaTh CTENEHb TOYHOCTH INepeavd.

4.7. Koapduiment munamuyHocTH Harpysks K,

Crenenb CKOpPOCTb CKOJILXKEHHS Vg, M/C
TOIHOCTH no 1,5 cB. 1,5003| ¢B 31075 cs. 7,5 mo 12
6 - — 1,0 1,1
7 1,0 1,0 1,1 1,2
3 1,15 ' 1,25 1,4 -
9 1,25 - - -

ITo F'OCT 3675—81 ycraHosyieHo 12 cTeneHeif TOYHOCTH AJIS YEPBAYHBIX Hepe-
Jla¥; [JIF CHJIOBBIX Mepenad NpeaHA3HAYAlOTCA CTENeHd TOYHOCTH OT 5-i o 9-i B
nopsaaxe yOBIBaHMS TOYHOCTH; WIS PEAYKTOPOB OOLIEro Ha3HAYECHHA NMPHMEHAIOT
B OCHOBHOM 7-10 H 8-10 CTemneHH TOYHOCTH.

MartepuaJib! 4epBsKa H 4ePBAYHOIe K0JIeCa BLIOUPAIOT C Yy4eTOM
ycnoBuil paboThl NPOEKTHPYEMOlt mepeiayd U CKOPOCTH CKOJIbiKe-
HHAA: TPH U, < 2 M/C JONYCTHMO NPUMEHATH YMYTYHHbIE UCPBAYHbIC
Koyieca, paborarone B mape CO CTIbHBIMA uepBskamu. IIpm
OONBIINX 3HAYEHUAX vy YEPBAYHOE KOJECO MAENAIOT COCTABHBIM:
BeHeny (Gampax) M3 OpoOH3BL, a KOJIECHBI LEHTp — U3 UYTYHA.
Hamnywiiinvu aHTHQpHKIMOHHBIME CBOMCTBaMH 00J1a1at0T OJIOBSIH-
Ho-¢pocopusie 6poussl (BpO10®1, BpO10H1®1). Yacro mprmMens-
0T TaKkXe OJIOBAHHO-IMHKOBO-CBHHIIOBbIE OpOH3BI (HampHMep,
BpOSL{5C5) u 6e3onossauusie 6pousst (BpA9XK3J1, BpA10XK4H4I).

OstopsiHubIe OPOH3BI NMPUMEHAIOT NPH CKOPOCTSX CKOJbLXKCHHS
1o 25 m/c. BesosioBsHHBIE OPOH3HI 3HAYMTEABHO ACLIEBJIEC OJIOBSH-
HBIX, MMEIOT BLICOKME MEXaHUYECKHE XapaKTEPUCTHKU, HO aHTH-
(PUKIMOHHbIE CBOMCTBA UX HECKONBLKO Xyxke. JJIs Ge30NOBAHHBIX
Opon3 momyckaeMas CKOPOCTb CKOJIbkeHHs 10 7—38 M/c (B kpaii-
HeM ciysae go 10 M/c) npu paGoTe B mape co CTIbHBLIM

65



4.8. MexannvecKkne XapaKTepPHCTHKH, OCHOBHBbIE AOMycKaeMble KOHTaKTHbIE
nappmxennd [op] M ocHOBEbIe Aomyckaemble RampmKenus usruéa [oor]
H [c_;f] ans maTepmanos 4epBsuHbIX Kojec, MIla

Ipenenst Jlonyckaemble HanpsKeHHs NpH
TBEPAOCTH UYEpBsKa
Mapxa
Gpon3nt © E | npou- | Teky- HRC < 45 HRC > 45
uim 88 |nocru | vectu
uyryHa 28 | o o , . , ' .
o5 (o0} [o-1£1" {[on] o0d| [6_1F llon]

BpO10d1 I 206 | 100 | 45 30 1351 55 40 168
BpO10d1 K 255 | 147 | 57 4] 186 71 51 221
BpO1CH1d1 LI 285 | 165 | 64| 45 206 80 56 246
BpO5L5CSs Il 150 80 | 35 25 111} 45 32 133
BpOSL5Cs K 200 90 | 45 32 132 53 38 159
BpA9XK3 I 362 | 196 | 81 63 — | 98 75 —
BpA9X3J K 490 | 236 | 85 69 — | 108 83 -
BpA10XK4H4J1 | TT; K| 590 | 275 | 101 81 - 1130 98 -
C410 n 118 - 33 20 — | 41 25 -
CUyis5 Il 147 — 37 23 — | 47 29 -
CUisg I 177 - 42 26 — | 53 33 -
CU20 It 206 - 47 29 -1 59 36 -

Mpumeyanne K — oraska B koxinb, I1 — oranska B necyanyio popmy,
L} — otaneka nentpobexnas

1 OBAHHBIM MM MOJNVPOBAHHBLIM HYEPBIKOM, HMMEIOIIUM TBEpP-
JocTh pabounx nosepxHocredl He nuxe HRC 45 (3akanka obecne-
yusaeT HRC 45-50, a nemenTanus u 3akaika — HRC 56 —62).

Jins B3roToBJIEHHA YePBAKOB NPUMEHAIOT CPETHEYTIEPORUCTYIO
KOHCTpykuuounyro cranp (ctanp 45, 50) m pasnmusbie Mapku
neruposanHoi crank (12XH3A, 15X, 20X, 20XH3A — uementyemble,
a 3areM 3axanmBaembie; 40X, 40XH, 30XI'C, 35XM — moasep-
raeMplc 3akanke wiu ynyuuieHuio; 38XMIOA — asorupyemyro).
TepMuveckas WM TepMoXUMUHEcKas 06paGoTKa 4EPBAKA 0 TBEp-
noctu Beie HRC 45 u nocrneayromee uuindopanne WM NOJUPO-
BaHHE MO3BOJIAIOT HOBBICHTbL JOMYCKAeMble HANPSXCHHUA O/ vep-
BAYHHX map (tabi. 4.8).

PacyerHble 3HaYeHNa NONMYCKAaeMBIX HanpsbkeHui usrnba [oor] u
[0.;r] ¥ KOHTaKTHBIX (B Tex ciyuasx, KOIa 3TH HANpsHKEHHs
ONpEJENAIOTCs MO COHPOTHBICHUIO YCTAJIOCTHOMY BBIKPALUM-
BaHHIO — cM. TabJ. 4.8) mosy4aroT yMHOXEHHEM TabJIMYHLIX 3HAye-
muit [oor), [0_1r), [ox] Ha xo3dduummenTsr nonroBeunocTH:

[on] = [ou] Knis
[oor] = [0or) K u [o_sr] =[0_1r) Kpv.



3naueHus Ky, npu OpOH30BOM BEHIE 4YEPBAYHOIO KoJjieca

onpenenAoT o gopmye
9
1 6
KFL= TVQ;:—, (4.28)

rae Ny — cyMMapHOe 4MCIIO UMK/IOB MEPEeMEH HANpPSKCHMIL

Jlns nepenay MalIMHHOIO MPUBOJA IPH YHUCIIE IUKJIOB KaXAOro
3y6a koneca meHbuieM, uem 10°, creayer mpuaumats Ny = 106;
ec/IM OKaXeTcs, YTO 4HCIO uHMKIoB Gosbue 25107, Hammexur
npunumaTh Ny = 25-107. CenoBatesbho, 3HaueHus K p; H3MEHSIOT-
ca B npenenax max Kp; = 1,0; min Ky = 0,543.

Jia mepenay ¢ YYTYHHBIMHM 4YEpBSYHBIMH KoJiecaMy, paboTaro-
IUX [UIMTEJILHOE BpeMs, cieayeT npunumarb Kp = 1,0.

Ilpu pyuHoM mpuBOJE HE3aBHCHMO OT MaTepuaja BEHIA d4ep-
BAYHOIO KOJIeca peKOMeHAyeTcs mpuHumatb Kp = 1,5,

Benuuuny Ny BBIYHCIAIOT NO ¢Gopmysie

Ny = 60n,t, (4.29)

rAe h, — 4acTOTa BpAlICHUS UEPBAYHOrO KoJsieca, oO/MuH; ¢ —
cpox cnyxObl mepenayu, 4.
Koaddpuuument noroseunocTu mpu Buiyucienun [ G, ] onpene -
nstoT 1o dopmyJie -
8 _
107

KHL= —N}:—

(4.30)

IMpu HepeBepcuBHOI paboTe nepenauu 3uayeHue Ny BBIYUCISIOT
mo dopmysie (4.29). B ciyyae peBepCHBHON Harpy3ku C OJUHAKO-
BHIM BpemeHeM paboTel B o00OouMx HampaBJieHHMsX B (opmyiny
(4.30) crmepyer moacraBiAThb 3HaueHWe Ny BIBOE MeHblee, YeM
BbIYHCIIeHHOE 0 (opmyne (4.29).

IMpu yucne nuxnos, npessimaromem 25-107, B popmysny (4.30)
cnenyet noacrasiaTb Ny = 25-107; cienoBartebH0, MHHHMAILHOE
3HayeHue paccMarTpusaeMoro ko3dduuuenra min Ky, = 0,67.

Haiinennoe no gopmyse (4.30) 3Hauenue Ky, He TOJIXHO Ipe-
BBILIATH CBOEr0 MaKCUMaJIbHOro 3Hauenus max Ky, = 1,15; ecnu no-
ayuntcss Ky, > max Ky, To Hago mpunuMmats Ky, = 1,15.

IMpusenennsle naHHbie IS omnpeneieHus xodpduuueHros Kpp
u Ky, otHOCATCA K epeaavaM, paboTaoUM ¢ IPUMEPHO MOCTOSH-
HOH HAarpyskoif; OpH MEPEeMEHHON Harpyske CiiefyeT HUCXOOMTh W3
SKBMBAJICHTHOIO YMCJIa IUKJIOB

60Y Titm;

T‘;‘nax ’

N, =
67



49, [JonyckaeMble KOHTAKTHLIE HAaOpsKeHHs [JIA ‘epBAYHLIX Kojec
M3 YC/IOBHA CTOHKOCTH DPOTHB 3aelaHHus

Marepuan [oy], MIIa, npu cxopoctu
BeHna CKOMbXEHHA Vg, M/C
oneca PRIE 170 Joas[os[ 1] 2 [3]4]6]8

BpA9XK3J1 Cranb, TBEp- — | — |182{179| 173 {167|161]150]138

nocte HRC>45
BpA10XK4H4JI | To xe — | — [196{192| 187 [181{175|164(152|
CY15 nm Cramp 20 wm | 184|155 |128(113|84,5(—|— |- | —
CYi8 20X uemMeHTO-

BaHHasg
CY10 unu Cramp 45 wmm |[170) 141113 98| 71| —| - — | —
CU15 Cr6

4.10. IlpepenbHble nomycKaeMble HANPAXKEHMS NPH NMKOBBIX HArpy3kax

Marepuan [SHlnpen [SAnpen
OnossuHbie OPOH3BI 40, 080
Be3osioBsnubie GpOH3LI 20, T
Yyryn 260—300 MIla 0,60,

rae T; t;, nm; — COOTBETCTBEHHO BpalaIOUIMii MOMEHT, MNPOAOJ-
KUTEJILHOCTH €ro ACHCTBHA M 4acTOTa BPALICHHSA IPH i-M PEXHME;
T 1nax — HAHOONBIIMI LTUTEIBHO NEHCTBYIOLIMI MOMEHT ; TOKA3aTelhb
creneHd x =9 npu onpeneiienunt Ky U x =4 mpu onpejesieHUR
Kyr.

JlonyckaeMble KOHTAKTHbBIE HANPAKEHUA, €CTTH OHH YCTAHOBJICHBI
IO YCJIOBHIO CONPOTHBJICHHSA 3aEJaHUI0 U 3aBUCAT OT CKOPOCTH
CKONbXeHHUd, BbIOMpaioT mo Tabn. 49. Tabiauunble 3HaYeHMS
ABNAIOTCA OOHOBPEMEHHO W PACUYETHBIMM, TaK Kax - JOIYCKaeMble
HanpsokeHHs HE CBA3aHE C CONPOTHBJICHHEM  YCTAJIOCTHOMY
BBIKpAIIMBAHUIO A KO()UIMEHT AONrOBEYHOCTH B 3TOM ClIyyae He
JIOJIXEH YYMThIBAThCH.

IlpenenpHble MOMyckaeMble HAMPSXEHHSA, MO KOTOPHIM BeAETCS
pacveT IpU NUKOBBIX Harpy3kax, mpuBefieHH B Tabmn. 4.10.



IJIABA V
IVIAHETAPHBIE 3YBYATBIE INNEPEJAYUA

§ 5.1. OBIUE CBEJAEHMA
Y KUHEMATUYECKHIA PACYET

IInaHeTapHBIME Ha3bIBAIOT NEPENAYH, KOJIECA KOTOPBIX OBHXYT-
cf MONOOHO IUIaHETaM COJIHEYHOM CcHCTeMbI (pHC. 5.1): HmeHTpaib-
HBIE KOJIECAa BpAILlalOTCS TOJIBKO BOKDYT cBoeil ocu (Ha3piBacMoH
HEHTPAJIbHOW), a caTeJUIMThl 2, BXOASAIHE B 3alCIVIEHHE C'
[EHTPATLHBIMHE KOJIECAMH, BPALIAIOTCA BOKPYT OCeil HEHTpaIbHOH U
csoeit. OcH caTe/UIMTOB 3aKpeIUleHbl Ha BOAWIE, BpalaroieMcs
OTHOCUTEJIbHO HEHTPAJIbHOH OCH.

B nepemaue mo puc. 5.1 xosneco 3 3akpemieHo B KOPIyce,
gosneco 1 — Beayiuee, BegoMoe 3BeHO — Boawio H. B HekoTopeIx
Cly¥asx HENOABHXHBIM [ENAIOT HEHTpalIbHoe Koseco I (cM. cxeMy 2
Taba. 5.1). Eciu HEMOABMXHBEIM CHAE/IaTh BOOWIO, TO OCH CaTesLid-
TOB CTaHYT HENOJBIDXKHHIMH M IUIAHETapHAs Nepefada MpeBpaTHT-
¢ B IPOCTYIO COOCHYIO Iepefiady ¢ napa3uTHbIMU
Konecamu. Ilepenaua mo puc. 5.2 umeer jBe cre-
IEeHH CBOOOMBI: OHA MOJXXET MMETh JBAa BEAYLINX

A REEEANY
”/ /{ ’T.L/”i
I’/ N

IW”
7000 777777 7777

Prc. 5.1. Kunemarndeckas cxema N/aHETAPHOH NMepeaays ¢ OAHOMN CTemeHbI0 CBOGOAK
Puc. 5.2. KunemaTwgeckan cxema mniaasieTapuoii nudpdepenumannnoii nepenayum

Puc. 5.3. KanemaTaueckan cxema nranetapuoii fudeepennnanbucii nepesatn ¢ AByMs
BedyumMH 3BeHbamu (I n 4)
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5.1. KnnemaTsueckre cxeMpl HamboJiee PacnupoCcTPaHEHHbIX
IJ1aHEeTapHBIX Mepelia M MX OCHOBHbIE MapamMeTpb

TepenaToyHoe oTHO-
IIEHHE ¥ ero pauuno-

C-;“;. Kunematnyeckas HanbHble npeleibl. | KITJ[ u ero opueHTHpOBOY-
iy cxeMa mepeaaun YacTora BpalleHHs | gere mpenenbHbe 3HAYEHHSA
caTeJlinTa OTHOCH-

TEJIbHO BOOMJIA

1 2’\//%3 ) =32+12; N = 0,98 +0,96;
H 3) _ 23, 3) _ 23y (H.
1 =1 + -, =1- ’
—?‘El:; i . i =1 -
7 2 2
A= -2 =
2 zjgl\, i =11+15; niY = 0,99+098
H . z z
»/ » =1+ o =1- Ly
= z3 2y + z3
H) . 1) Z1
, = =) = v+ g
3 if) =100+500; [nf§] =03+0,1;
. Z3Zy 1
ifl= 2 - — L
212312323 14+ Z2Z3 ‘Wg)
212912323 3
z
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IIpodoaxcenue maba. 5.1

IlepenaToyHOE OTHO-
LIeHHe H ero pauuo-

c{{g- Kunematuyeckas Hanbuble npenensl. | KIIJ 4 ero opseHTupoBoOY-
MBI CxeMa nepenayu YacToTa BpalleHHS | Hple OpenebHble 3HAYECHHA |
caTelIuTa OTHOCH-

TENbLHO BOJHJA

3 ) =20+500;  [nGh=09+08;
' 1= Rul==| = (1 - Zwtp)
R '-?E Zytzy
1 + 25/2, 1
1 (z223/242 ); X 732 :
—\22:23/2422 2'Z3
14+ | ————¢4f0
2423 — 2223

ﬂ%=—ﬁ% Wi = i +vi;

Vs = v + v

Mpumeuanns: 1. B mpuseaennsix QopMynax BepxHuil HHIEKC, CTOS-
wuif B ckoOkax mpHu i, #, N H W, o603HaYaeT HemoABMXHOE 3BeHO. Ilepsmlil
HiDKHUH HHOexC o6o3Ha4aeT Bedyllee 3BEHO, BTOPOM — BEZOMOE.

2. Opueﬂm}gosoqﬂoe 3HayeHue koddduuueHTa noTeph B onHOH mape 3yOua-
Tix Komee Y =0,025.

3BeHa ¥ OHO BegoMoe (puc. 5.3) WK oaHO BEYLEE U BA BEIOMBIX
(puc. 5.4). Ilepenauu o puc. 5.4 NPEMEHSAIOT A1 IPKUBOAA IBYX COOC-
HBIX BEJOMBIX 3BEHbEB, HaNpuUMep BHHTOB caMoieroB. Ha puc. 5.5
HpUBECHE KMHEMATHYECKHE CXEMbI 3aMKHYThIX audepeniuanos
¢ omHOil cTeneHplo cBOOOABI, B HHUX mpocras 3yOuartas nepenava
_COEMHAET IEHTPAJILHBIC
KoJieca WIH OJHO M3 HHX
¢ BoawioM. OcHoBHas
IUTaHeTapHas mepefaya
MOKA3aHa XHPHBIMHU JIH-

T

HUSAMY, 3aMBIKAIOIIas — ABueamens W\ d
TOHKHMH. ” ),)
B tabun. 5.1 npusene- w T wy

HBbI KHHCMATHYECKHC CXC-

Puc. 54. Kunemartuuecxas
cxeMa nsanerapuoil audpdepen-
IMANbHON mepejayuH ¢ AByMs
BegoMblrie 3Besbama (3 u H)
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Puc. 5.5. Kunematudeckue cXeMbl NJIAHETAPHLIX 3aMKHYTHIX mH(pdepeHumabHLIX
pepeaad. 3amMbikalciuasi nepefaua CoeaMHASeT: i
a—xoneca I n 3; 6 —koneco 3 u Boaguno H; ¢ — xoneco I u Bomuno H

Mbl B GopMyNbl LIS ONpEneeHUs OCHOBHEIX NapaMeTpoB IUIaHe-
TapHbix nepemay. Haubosee pacmpocrpaseHa mepenaya, moxasaH-
Has Ha cxeme 1. ITo cpaBHEHMIO C JPYrHMH OHa MMeeT MaJbie raba-
puUTHI, OONBIIYIO HArpy3ouHyr crmocobunocts u Bbicokuii KITJI,

Ilepenayy no cxeMe 2 NPHMEHAIOT OOBIMHO B KoMOWHauun
¢ mepegayamu IpocToil 3yOuaroit M mo cxeMe 1 B mpHBOAAx
NOBBIILICHHONH HajexHocTd (cM. puc. 5.3).

Ilepenauu no cxeMe 3 xapakTepu3yroTCs GOJBUIAMH NepeaaToy-
HbIMH OTHOWIeHUsMH, HO uMeroT Hmkmil KIIJI u mamywo Ha-
TpY304HyI0 cocoOHOCTb (OHH omHOMOTOuHBIE). VIX nmpuMeHsioT B
DPUBOZAX C MaJbIMU Harpy3xaMH MM KPaTKOBPEMEHHOro BKJIO-
YeHH .

Ilepenaun no cxemMe 4 npuMeHSIOT kak auddepenmuab-
Hble (C BeoymuM BOAWIOM H BEIOMBIMH LEHTPAJILHBIMH KO-
JdecaMd I ¥ 3) B BeylMX MOCTax TPAHCIOPTHBIX MAIlHH, B
T depeHIMaTbHBIX MEXaHH3MAaX IPUOOPOB (C BEAYLIUMM [EHTPaJIb-
HBIMHU Kojecamu I ¥ 3, a BOOWIOM — BEIOMBIM) H KaK PeayKToOp-
Hy10 (C OOHOIi CTENEHBIO CBOGOJIEI).

Ilepemayu Do cxeMe S HMEOT J[WHANa30H NepeNaTOYHBIX
OTHOILIEHUH, Kak ¥ mepemaym no cxeme 3, Ho Oosnee BrICOKHIA

Puc. 5.6. Yepre:x MoTOp-peayKTOpa B HCMOJIHEHHH «Ha JAnax»
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Prc. 5.7. YepTes MOTOP-peaYKTOPA B HCNOHEHHH «HA OmOpHOM (aanue»

KIIJ u Gonplyio Harpy3ouHyio crmocoOHOCTb (6Jiarogaps MHOro-
NMOTOYHOCTH). TEeXHOJNIOrMYECKH CJIOKHBI BCJICACTBUE Hanuumus 6J0ka
catesuToB 2—2'. TIpuUMeHAIOT B KHHEMATHYECKMX H CHIOBBIX
NPHBOJAX.

Bce mnaHerapHble mepefayd B IONEPEYHOM CEYEHUH KPYTJIbIE,
MO3TOMY HX YAOOHO CTBHIKOBaTh C (IaHUEBHIMH 3JIEKTPOABUTATE-
JISMH B OZHY cOOpOYHYIO equHHIy — MOTOp-peaykrop. IInanerap-
Hble MOTOP-PEAYKTOPHI AENAIOT B ABYX HCIIONHEHMSAX: HA Jamax
(puc. 5.6) u Ha omopuoM ¢nanue (puc. 5.7). B mnpuwioxennn
NpHUBEEHbl NAapaMeTphbl IUIAaHETAPHBIX PEAYKTOPOB H MOTOp-pe-
HAYKTOPOB OOILEr0 NPUMEHEHHS.

§ 5.2. YQIOBUA COBUPAEMOCTHU COOCHbBIX
W MHOTI'OIIOTOYHBIX ITEPEJAY

Inanerapueie mepenayuu no cxeMam Ttabiu. 5.1 (kpoMe nepenaym
10 cXeMe 3) MHOIONoTo4HbIe coocHbie. IToaToMy u1a ux cobupaemoc-
TH 1IPH BeIOOpe umces 3yOBEB KOJNEC HAJO BBLIIOTHATEL CIICAYIOLIUE
yClIOBUSI.

VYcnoene coocnoetd. [ina mepenad, rae caTe/UIMT WIM Iapasur-
HOE KOJIECO BXOJAT B 3AUCIUJICHHE C COJNHEYHBIM M KOPOHYATHIM
konecamu (cxeMsI 1, 2; Tab. 5.1) 3T0 ycioBue BbIpaxaeTcs pPaBeH-
CTBOM MEXOCEBBIX PAacCTOSAHHIH

Ay12 = Qy23.

Ecnu 3y6uatsie xosieca Hape3aHsl 6e3 cMellleHH s HHCTPYMEHTA, TO

ajz = Gz3.

Bripaxas a,, H a,; vepe3 Moxyiab W uHciaa 3yOheB, IOMy4MM

0,5m(zy + z;) = 0,5m(z3 — z,); }

2y + 2z =23 — 2,.

.0

Yucna 3y6neB kopoHyaToro xojeca 3 # careuiura 2
23 =2, + 222; } (5.2)
2, = 0,5(z3 — z1) = 0,5z, (i} — 2).
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Jlng mepepady mo cxeme 3, raoe Kosieca PaclojIOXeHbl B IBYX
DapajuIeNbHBIX IUIOCKOCTAX, YCJIIOBHE COOCHOCTH

A1z = Ay2'3. (53

Ecnu Momynu ofeHx map Kojec paBHHI M OHH Hape3aHbl 6e3
CMCILICHU HHCTPYMCHTA, TO YCJIOBHE COOCHOCTH

2y —2y=23—2;. (54)

JIna nepenauu mo cxeMe S, rie Kojieca TakXe Pacro/IOXEHbI B
OBYX NApajUIeAbHbIX IUIOCKOCTAX, YCIOBHE COOCHOCTH

Q12 = Qy23 = Ay2'a (5.5

WIN (OpH PaBHBIX MONYJIAX U 3yObsiX, Hape3aHHBIX 03 CMelHCHHS
HMHCTPYMEHTA)

Zy 2y =23 — 2y =24 — 2y (5.6)

B MHOronmoTo4HBIX mepefayax IS X COOpKH, KpOMeE YC/IOBHS
COOCHOCTH, HEOOXOAMMO BBINIOJIHUTH €Il JBA YCIOBHSL

Ycaopue cocencrea. Utobbi cocenue caTe/LIUThI WIH HApa3sHT-
HEIE Kojleca HE Kacainuck gpyr gapyra (puc. 5.8), Heobxomumo
BBIIIOJIHUTD YCIIOBUE

0,0, > d,,, (5.7

rae 0,0, — MeXoceBoe PacCTOAHAE MEXIY COCSOHHMM CaTe/UIUTA-
MHu; d,, — IEAMETP OKPYXHOCTH BBICTYIIOB CaTELIMTOB.
Boipaxas 0,0, 4epe3 MEXOCEBOE PACCTOSHUE a4, TOJy4UM

. Tt
2a,1;8in —>d,,  (58)
nc
IIe N, — YUCIO CATELIHTOB.
Ecnu 3y6bps napesaun 6€3 cMme-
LIEHUd, TO

Quiz = a1 =0,5m(z; + z,);
dyy =mz, + 2m;
. 0n
(zy + z5)sin PR +2 (59)
<

MunuMaibHOe 3HAYEHHE 3a-
30pa MEXAY OKPYXHOCTAMH Bep-
LIHMH 3y6bEB COCENHUX CATE/LIHTOB
OPMHUMAIOT PaBHSIM  MOAYJIEO

Puc. 5.8. K ycnosuio cecexcrsa ca-
TEJUIHTOB HJH (IAPAMTHLIX Kojlec B
MHOIrONOTOYHLIX Hepesaaax nepesayu, HO HE MEHEe 2 MM.
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VcaoBue Bxoxacuus 3y0beB B 3ameiLieHHMs PR PaBHLIX Yrjax
pacnosioieHHd caTeMToB. [[j1a nepenay, e Kojeca pacnoyOoKEHbI
B OJHOI IMJIOCKOCTH,

Zy + 23
———— = [eJIOE YUCTIO
(3
uin Ha ocHoBanuu Qopmynrr (5.2) (5.10)
2(zy +23)

= [EN0e HHCIIO.
C
B nepenauax, rae Kojeca paclioiOXeHbI B JBYX MapajuiesibHbIX
IUIOCKOCTSIX, U1 BBINOJIHEHHS 3TOTO YCJIOBUA 3yObA BCEX LEHTPajb-
HBIX KOJIEC HAJ0 BHIOMPATh KPATHBIMU uKcly caTe/uiutor. OTHOCH-
TEJIbHOE pACIoNioxkeHue 3yObeB BO BCeX CATSUIMTaX ¢ OByMs
BEHUAMH JOJDKHO ObITH OJHMHAKOBBIM.

§ 5.3. OIPEAEJNEHUE YVICEJX 3VYBBEB KOJIEC

Yucnia 3yObeB noabuparoT nocie BbIOOpa HEpenarouHOro OT-
HOHICHHS W 9YHCNAa CATC/UIMTOB B 3aBHCHMOCTH OT KHHEMAaTH-
YeCKOW CXEMbI Iepelayd U KOHCTPYKUHH (PEOYKTOP MM MOTGCP-
penykrop).

IonGop wicen 3yGbes kouec nis cxe 1, 2 u coorsercrasyio-
IEX HM CTyneHeli CJOXHBIX Nepesay, BBEIOJHEHHLIX NO cxeve 5
(cm. Taba. 5.1). IlpueuMarotT 4uciao 3yObEB COJHEYHOrO KoJieca
z; 2 13 (Bo m3bexanne nNoApe3aHns HOXeK 3yObeB); uucna 3yObes
CaTe/UINTOB z, ompeaenstoT no dopmyne

2 = 0,5z, (i} - 2), (5.11)

OKpyrjss no Onumxaifmiero uenoro uucia. Ymeno 3yGbeB KOpOH-
YaTOro KoJjeca z; ompeaenaoT no dopmyne (5.2).

ITo popmynam Tab:1. 5.1 yTOUHSAIOT NEPEeAATOYHOE OTHOLIECHUE U
CPaBHUBAIOT €ro C 3afaHHBIM. JlomyckaeTcs OTKJIOHEHHE He Oonee
yeM Ha 49 I7d OJHOCTYNEHYATHIX PEAYKTOPOB, 59 — Hid IBYX-
CTyneHyYatbix. Jlajgee NpoBepsIOT BHOIONKEHUE YCIOBHN BXOXICHHS
3yObeB B 3alCIVICHHE M COCEICTBA.

Hpumep 1. IlonoGpats uncia 3y0neB KoJjieC IUIAHETAPHOTO pe-
Aykropa mo puc. 5.1 ¢ [epesaTOYHBIM  COOTHOLICHUEM
it} = 5,6 u uMCIOM caTEJUIMTOB N, = 3. :

1. BuibupaemM uucio 3yObeB colHEYHOro Koneca z; = 15.

2. OnpenenseM uucio 3y6neB catemuroB no Qopmyne (5.11)

23 =05z, (i) — 2) = 0,5-15(5,6 — 2) = 27.
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3. ITpoBepsieM yclIOBHE BXOXICHHS 3yObeB B 3aleIUICHUs 1o ¢op-
myine (5.10)

2(21 +’Zz) — 2(15 +27) -

n 3 28.

VYcnoBue BHITOJIHEHO.
4. TIpoBepseM BLIIOJHEHHE YCIOBHA COCEACTBA 110 opMyiie (5.9)

(24 + z,) sin n1> z, +2; (154 27) sin—;i >27+2; 364>29.

YciioBuEe BBIMOJIHEHO.
5. Yucno 3yObeB kopoHuaToro kosieca no gopmyse (5.2)

Zy =2, + 225 = 15 +2-27 = 69.

6. YTouHseM mepenaToyHoe OTHouieHHe mo ¢opmysie Tabx. 5.1

69
i =1+2=1+°2=56,
Z1 15
YTO COOTBCTCTBYCT 3aJaHHOMY.

Ilopsinox noxGopa wmces 3y6beB mepenaum mo cxeme 1, BbINOJ-
HeHHOH KAK MCTOP-PEAYKTOP CHNeiHa/IbHOro nasHauenusi (ero mapa-
Metpel He peryiamentupoBanbl I'OCT) mMeer cBoM 0COOEHHOCTH,
TOACHEHHBIE HUXE YUC/ICHHBIM NPHMEPOM.

Ipumep 2. ITonobpare uucia 3yObeB KOJIEC MOTOP-PEIyKTOpa
crenuajgbHOro HasHauenus mo cxeme 1 (cMm. tabia. 5.1) ¢ mepena-
TOYHBIM OTHOIUEHMCM iy = 6,3 M uyMCIOM CaTeIMTOB h, = 3.
TIpucoenunseMeiii anekrpoasuraresib 4A112M2V3, HapyxHblit qua-
MeTp ¢uianna D = 300 mMMm.

1. OnpenengeM nenuTENbHBIA quaMeTp d3 KOPOHYATOro KoJjeca
d3 =~ D — (30=40) = 300 — (30+40) = 270 +260 MMm.

Pan penutenbhoix auamerpoB (B MMm) mo I'OCT 25022-81
cnenyromuii: 100; 125; 160; 200; 250; 315; 400; 500; 630; 800;
1000. ITpununaem Gimxkaiitice 3gauenue dy = 250 MmM. CooTBeTCT-
BEHHO M = 2 MM.

2. OnpenensieM uuciao 3yOneB KOPOHYATOro KoJieca

d 250
Z3 = m = 2 = 125.
3. Uncno 3yObeB COJIHEYHOr O KOJIECA ONMpeaesiieM Ha OCHOBAHUH

dopmynnr it} = f3—+ 1 (eMm. Tabn. 5.1), orkyma z; = TZE—-=
24 ls)[ -1

IIpuminaem z, = 24.
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4. Yucno 3y6bes careiuta — mo dopmyne (5.2)
23 =0,5(z3 — z;) = 0,5(125 — 24) = 50,5.

Ilp:mumaeM z, = 51, torna z3 =z, + 2z, =24 + 2.51 = 126.
5. IpoBepka yCIOBHA BXOXLCHHA 3YObEB B 3alleIUICHME:
zy+2z3 244126

" = 3 =50 (uenoe uucio).

6. TIpoBepka ycioBHS COCEACTBA

(21 + ) sin ni> 2, +2; 24+ 51) sin%
(4

7. YToundaeM nepenaToyHoe OTHOLICHHME
i3 — Z—3= EN 2
=1+ s 1+ >4 ~ 6,26.

8. OTkioHEeHHE ero OT 3aJaHHOrO

>51+2; 65>53.

A= ba e oy 83626 150 0640y
isan 6,3

4T0 AONYCTUMO (Ajmax = 4 %)-
OxonyaTenpHOEe 3HaueHHe uHcel 3yOweB: z; =24; z, =51;

23 =126; m =2 mM; d3 = mz3 =2-126 =252 Mm.

I'OCT 250022 —81 nmomyckaeT OTKJIOHEHHE 3HAYCHWSA AETMTENb-

HOro mmaMerpa KOPOHYATOro KoJieca 3 OT HOMMHAJIBLHOIO B npe-
JejIaX IOmyCKaeMbIX OTKJIOHEHEH NCPEeNATOYHOIr O OTHOLICHUA.

Jina npenBapuTeNLHOrO BHIOOpa uHceda 3yObeB KoJec IJIaHe-

TapHBIX mnepesady mo cxemamM 1 m 2 (cM. Tabn. 5.1) ymobuo
nonp3oBarbcd Taba. 5.2.

5.2. TaGamua nepefaTouHbIX OTUOCHICHEH M WHCE] 3y0heB KoOJIeC
Oag cXemnl puc. 5.1

23 2 22 "2 "32

50 16—20 17—15 4,125-3,500 1,320 - 1,400
55 15-23 20—-16 4,670—-3,391 1,273—1,418
60 1624 2218 4,750 — 3,500 1,267 —1,400
63 15-27 2418 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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IIpodoarncenue maba. 5.2

23 % Z 'ﬂ} 'gl)l

85 15-35 35-25 6,667 — 3,429 1,176 - 1,412
90 16—38 37-26 6,625— 3,368 1,178 — 1,422
95 15-39 40 —28 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 7,053 - 3,347 1,165—1,426
120 18 -50 51-35 7,666 — 3,400 1,150—-1,418

[Dpunatseie 0603HAUYCHUA: z; —4uCIO 3yObEB COJNIHEYHOro KoJECa
(u3smensietcss yepes aBa 3yba); z, —umcno 3yb6neB carTguimTa  (M3MEHAETCA
uepe3 oauH 3y6); z3 — uucao 3ybneB kopoHuaToro koneca; H — somuno.

ITonGop wmcen 3y06beB kojec mepexa¥ mno cxeme 3 (cM.
tabi. 5.1). Ilepenava mo cxeme 3 — OAHOMOTOYHASA, MOITOMY HOJ-
6op umces 3yObeB KoJieC OOYCIOBIMBACTCA TOJILKO COOCHOCTBLIO
mByx map kojec 1—2 m 2'—3, a Taxke BbINOJHEHHEM 3aJaH-
HOro nepepatoyHoro orHomerna. Ecnu Monynn 3anerutenuii obenx
map Kojiec paBHbI M 3yObsi Hape3anel 0e3 cMmelleHHs 3y6opes-
HOr'O HHCTPYMEHTA, TO YCJIOBHE COOCHOCTH MOXHO BBIPA3HTh 4epes
qucna 3yb6nes

2y — 2y =23 — 2y
17001 (5.12)
Z3 — 2y =2y — Z3.

3aBUCHMOCTD 4HCEN 3y6]>CB OT NEpeaaToOYHoro OTHOLICHHUSA

Zy 23 _ i‘{»l—l
2 (5.13)

Pemenne 3Toil cucCTeMBbI ypaBHEHMI [JaHO Ha rpadukrax
(puc. 59), roe mo 3ajaHHOMY NEPEJATOYHOMY OTHOILIEHHIO, 3a-
JaBasACch Pa3sHOCTAMHU 4UCe] 3YObeB 2z, =2y — 2, =23 — 2y H €=
= Z3 — Zy = 25 — Z3, MOXHO ONpENEeIUTh 3HAYEHHE Zj3.

ITo rpaduxy (puc. 5.10) MoxHO omnpenenurb MHHUMAJbHbIE
3HAYeHUs Z, OPU KOTOPLIX He OymeT HHTEpPEPEHIMH I O0JIOBOK
3yObeB IIECTEpHH M KOJIeca; ecIM 3HAYCHHE Z, MEHbIe yKa3aH-
Horo Ha rpaduke, To IS yCTpaHeHHs HHTepdepeHIMH KoJieca
Hafo Hape3aTb CO CMELICHHEM 3yOOpe3HOro HHCTPYMEHTa WiIH
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Yucrno 3ybvel xoneca z

Puc. 5.9. Fpadiuxu ana onpepenemmns wacaa 3yGbeB kodeca 3 B mepeiavax no cxeme

3 raba. 5.1
Z¢min
8 =
Puc. 5.10. Fpa¢nx nas ompeacie- 6F
HESI MHHHMAJILHOTO 3HAYEHHS Z =
=2Z)—2Z,=Z3—Zp B 32BHCHMO- 4 ?—I-h—|_|_
et or wiacaa 3y6bes komec z; 2 dededt ettt

" UK 24

40 60 80 100 120 140 160700200 2,z

(xorna z > 3) npuMeHATb 3y6Ope3HbI HHCTPYMEHT C YIJIOM HpO-
¢ 30° u xoaduieHTOM BHICOTHI TONOBKH 3y6a h¥* = 0,8.
Ipnamep. ITomoGpars umcna 3yObeB mepesaddm mo cxeMe 3 ¢

iff) = 315.
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1. MpunumaeM 2z, =2, — 2, =23 — 2y =4 H e=23—2; =
=2y =23 = 5.

2. Tlo rpaduxy (puc. 5.9) Haxonum z; = 84.

3. OnpepenseMm

Zy =23 — 2z, =84 — 4 =80,
Zy=23—e=84—-5=179;
Zz=21—20=79—4=75.

4. PakTHyeckoe NMEPeaTOYHOE OTHOLICHUE

1 1 1 1
j(3 = —m— = = = = l,’
T (2= B
Zy 2y 79 80

5. OTkjiodenne (pakTHUYECKOrO0 NEPEAATOYHOTO OTHOILUEHUS OT
3aJaHHOr O

A =BT Tow g0 315316 150 o 0329,
iaan 315

§ 54. PACYET 3YBLEB IVIAHETAPHBIX IMEPEJAY
HA ITPOYHOCTD

B mnaserapHbIX nepenavax, rie CaTeUINT BXOAMT B 3allemJe-
HMA C IBYMA IEHTPAJIBHBIMHU KOJIECAMH (COJHEYHBIM M KOPOHYATHIM)
H MEXaHMYCCKHE XapaKTCpUCTUKM MaTepHaja KoJieC NPUMEPHO
OIMHAKOBBI, PACCUMTHIBAIOT HA NPOYHOCTh TOJbLKO BHELUIHeE 3a-
HerieHre (coaHeuHoe kosieco — cartesuiut). Ilpu onpenesiennd ynucna
LYKJIOB HArPYXEHUA 3yObeB HAMO YYUTHIBATH TOJBKO OTHOCHTEJIb-
HYIO 4aCTOTY BpalllCHUA KoJieC, T. €. PN OCTAHOBJICHHOM BOJMJIE.
Jna mepenmau ¢ BpalaromuMca HEHTPaJIbHBIM KosecoM I M He-
NOABMXHBIM H OTHOCHTENIbHBIE YACTOTHI BPAILECHHUS KOJIEC OIpene-
ng10T no GopMyiam

P = nfp) — nf;

nf = — np; (5.14
ngH) = ng') ﬁ..
zc

B Ttabn. 5.1 mus xaxnmo#t nepemaud npuseneHa GopMmyna s
ONpeNeNeHNss OTHOCHTENBHOM 4acTOThI BpAILEHHSI CAaTE/IMTA, HC-
nojb3yeMas NpH pacyeTe MOJTOBEYHOCTH €ro MOALIMITHHKOB.

IMopsinok pacuera 3yObeB IIaHeTApHLIX MEPENay HA MPOYHOCTH
3aBHCHT OT 3aJaHUsA Ha npoexktupoBanue. IIpH NpoexTUpoBaHHM
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5.3. dopmyas! As pacteTa HA DPOYHOCTH 3y0beB MIAHETAPHLIX Hepexat

EnuHuus!
PacyeTHas 3aBHCHMOCTH HIMepens N dbopmysbt

IpounocTs paGounx nosepxHocTeii

ITpoexTupoBouHbIA pacuer
MexoceBoe paccTOAHHE
3

_TLK_H.L_ MM (5.15)

o KD | o
c

Mupuna xonec
T,K

b>[K,(ut )] ——2-H MM 5.16

LK ne([on] ua,) (16)

IIpoBepounslit pacuer
PacyeTHOE KOHTaKTHOE HaNpsDKEHHE

oy =ZuZuZe VzT”K”“I:,’?%';’”(“ 1) MITa (5.17)
[on] = SHimXaL MITa (5.18)

[Sxl
H3ruGuas mpovHocTHL

IMpoexTHpoBOUHbIi pacyeT
llnpuna xonec
b> YeYy, —20Kes _ MM .(5.19)
nzym? [oF]
Mounyisbs

m> |/ 2T YKy MM (5.20)
n::ZZ‘I/bm [OF]

Pacuernoe nanpspkenne u3ru6a

or = 2Y¢ B Y, LKroKrpKry MIla (5.21)
noz,bm?
[GF] - SrlimbKrLK Fe MIla (522)

[SF]

NMpumeuanus: 1. Pacumdposka o6o3naueHuii NapaMeTpoB, UX BETHYHHBI
U pa3MepHOCTH, KpOMe YKa3aHHbIX Huxe, cM. B § 3.2 w 3.3.

2. B dopmynax (5.16) —(5.21) 3Hak nmoc OIS HapyXHOTo 3aUeIUIeHms,
3HAK MMHYC JUIS BHYTPEHHErO.

3. u = z,/z, — OTHOLIEHKEe uuceN 3y6beB GONBLIErO KONECA pPAacCYHTHIBAEMOH
napbl k Meupwemy (v > 1).

4. T, — Bpamaroiinii MOMEHT, HEACTByrowuit Ha OGosbluee Kkomeco pac-
CUMTHIBACMOM nap!

5. IlpuBedeHHoe 4UCIO CATe/UIMTOB (C yMETOM HepaBHOMEPHOIO pacrmpene-
JIEKHS HArpysxu mexiay kumu) n'c=nc — 0,7,
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TJIaRETapHOI! nepeaayu Kak oTAeIbHOM cOOpOYHO eauHUIbI pacyeT
cleQyeT HAayUMHATH C OIPENEJICHUs MEXKOCEBOro pAacCTOSHUS M3
yc10BUS KOHTAKTHOHW mpoyHOCTH. IIpM NpOeKTHpPOBaHHMHM MOTOp-
PERyKTOpa QMaMeTp Iepenayd onpenesisercs AUaMEeTPOM KopIyca
[PUCOEUHAEMOr0 3JIEKTPOJBMIaTess, MOITOMY pacyer ynob6HO
Ha4YMHATh C ONpEAEJICHUS LIMPUHBI KOJCC M3 YCJIOBMA KOHTAaKTHOM
U H3rubnodl mpounocTH. OKOHYaTeNbHAs UIMpHMHAa KOJEC ompexe-
JuTCa mocie nonbopa NMOAUIMIIHUKOB CATEJIHTOB.

@opMysnbI LIS pacyeTa Ha HPOYHOCTh 3yObeB IUIAHETAPHBIX
nepenay npusenensl B tabn. 5.3.

Benuuussl cul M BpalNAlOMIMX MOMEHTOB, JEHCTBYIOIMX Ha
3BEHbSI IUIAHETApHBIX Iepenay, He 3aBUCAT OT uHcla creneHeit
cBobopl. B nmepenauax ¢ ogHOM crenenbio cBOGOALI BpallaIOLIUiA
MOMECHT, [OEMCTBYIOLMI HAa HEMOABIKHOC IEHTPATLHOE KOJIECO,
YPaBHOBELIMBAETCH PeakUMsIMU MECT 3aKpeNJICHHs.

B MmuoronotouHblx nepemauax (puc. 5.11) B ycraHoBHBLIEMCS
pexuMe paboThl CWIB B 3alEIUICHUAX, NEHCTBYIOLIHE HA IECHT-
pajibHBIE KOJieca M BOJAWIO, YPaBHOBELUMBAIOT [PYr Opyra, M
MO3TOMY BaJIbl Harpy>XeHsl TOJIbKO Bpalliatoli¥M MOMEHTOM. Culibl
3aneIIeHuif, NEHCTBYIONINE Ha CATEJUTUTHI, IIPUIOXKEHBI HA JUaMeT-
pajlbHO NPOTUBONMOJOXKHBIX CTOPOHAX, NMOJTOMY HX pafMalibHbIE

Fon
4
o £y
" 21
e 5
d 4 Fa 7
Fa

Puc. 5.11. Bianmuoe ypaBHOBEINUBaHWe CUJl, AEHCTBYIOMRX B MHOrONOTOYNBLIX mepe-
Aavax

82



F £
5/_':— 32 23
H T b2 2
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i g, ViU
; 7. A Y ,
Puc. 5.12. CuaoBoii pacuer nepesaan mo cxemam 1 m 2 7aéa. S.1 u puc. 5.1-54:
’ T Fyy dy |
Ty = Fagayang; F2H=ﬁ Fy=F3;+Fyy; Fyp=F(y = ; i=Fy3 %nc;
12%¢

d
T,=F,,2L,,'c; Ty=T +Ts

COCTaBJISIOIUE YPABHOBECLIMBAIOT APYr APYTa, a OKPYXKHBIE CKJIa-
IOBIBAIOTCA, Tak Kak OHM NAapaJUIefbHBI M HANpaBJEHbl B OIHY
CTOPOHY; CyMMapHas Harpyska AeficTByeT Ha NOJUIMIHUKM H OCH
CaTeJIJINTOB.

IIpyu npoBeneHHN CIIOBOrO pacyeTa yIOOHO MOJIB30BATHCA Me-
TOHOM, NpPEACTaBIeHHHIM Ha puc. 5.12 u 5.13, rme mocienosa-
TEJBHO PAcCMaTPHBAETCA PABHOBECHE KaXJOro 3BEHA MNepenavyu.
HaupnaTtb pacuer cieoyeT co 3BeHa, Ha KOTOPOM 3aJaH Bpalliaio-
N MOMEHT, IO €ro 3HAYCHHI0O M pa3MepaM KoJieC HaxomnAT
YPaBHOBEILUBAIOWIYIO CWIYy; 3aTeM HAa OCHOBAaHMHM PaBEHCTBA Aci-
CTBYIOLLEH ¥ NPOTUBONEHCTBYIOMIEH CHJI HAXOAAT CHIY, NeHCTBYIO-
IIyl0 Ha 3BEHO, BXOAsILCE B KMHeMaTHueckylo mapy. Hanee pac-
CMAaTPUBAIOT PABHOBECHE BTOPOro 3BeHA, HAXONAT YpPaBHOBeLIH-
BAIOWIYI0 CWIYy WIM MOMEHT H T.J., moka He Oyner paccMor-
peHo paBHOBECHE BCEX 3BCHbLEB IepefavH.

Bce cuiibl 06o3Hauenbl 6yxBo#t F ¢ AByMs HIKHHMH UUGPOBLIME
MHJIeKCaMH : HEePBbIi YKa3bpIBAET HOMeP 3BEHA, CO CTOPOHBI KOTOPOrO

Fsor Fpr

S

2' L
Z:E Br | -z | Fo F-2%
wu [

7 | L1771 m N
7774 77 I Ty
/—- \’ /, I /4 g 4

Puc. 5.13. Cuaosoii pacuer mepeaaun mo cxeme 3 TaGa. S.1:

2T F,.d
Fpy= = Fiy= —Fy; Fyp= 222 Fpy= ~Fy; Fyy_y=F; - F3p;
4, dy <

dy
Ty = Fy_ygawi2; T3 =Fy3 7; T,=T3+ Ty
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AEACTBYeT CHiIa, BTOPOH — 3BEHO, Ha KOTOpOe [eHCTBYET- Cuia.
Hanpumep, Fy, — okpyXxHas cuia, ¢ XOTOpoit koneco 1 neiictByer
Ha KoJyieco 2.

IIpoBepkoii MPaBWILHOCTH CHIOBOTO pacueTa CIYXHT ypaBHe-
HME€ PaBHOBECHA BHELIHHX BPAINAIOIINX MOMEHTOB, NPHIOXKEHHBIX
K nepepnaue (B TOM 9YHCJIE H ONOPHBIA MOMEHT).

Tpumep. [ns nepeqay no puc. 5.1—5.4 onpeaenurs OKPYXHbIE
CHJIBI B 3allETJICHUAX, BHEIIHKME Bpalllaloliie MOMEHTHI, ACHCTBYIO-
LiHe Ha HEHTpPAJIbHBIC 3BEHbsA, M CHWIy, ACHCTBYICIIYIO Ha NOJ-
DIMIHUK CaTeJUIMTa M ero ocb. 3amgaH MoMeHT T, mnoje3Horo
CONPOTHUBJICHUSA, NPUJIOXKEHHbIH K BOAWIY, pa3MephI KoJIeC H YHCIO
CATEJIHTOB M.

1. PaccMaTpuBaeM paBHOBeCHE BoqWia M HaxoguMm cwiy Fay
(cM. puc. 5.12)

Ty = Fapapng;
Ty
apng

Foy =

2. PaccMaTpuBaeM paBHOBECHE caTe/LIMTa, KOTOPBI BXOOUT B
KHHEMaTHYEeCKUe Napbl C BOAWIOM H LIEHTPAJbHBIMH KojiecamMH 1
H 3, ¥ HaxoquM cwibl Fy, u F3,

FHz = sz + Fsz; Fm = -~ an-

Vcnosue paBeHCTBA MOMCHTOB CWJI OTHOCHUTCIBHO OCH CaTCI-
JIUTa

d d
F32%=F1272;
. _ _Fy
F3; =Fq,; Flz—Fsz—_—z .

3. PaccMaTpuBaeM paBHOBECHE IIEHTPAJILHOro Kojieca 3 ¥ Haxo-
JUM Bpallalomuid MOMEHT

d | = —
T3 ="Fj; "23—'%; Fy3 = — F3,.

Jna mepenaqu mo puc. 5.2 MoMeHnT Ty — BeAyIIHii, 1A nepeaayn
no puc. 5.3 — mOJNE3HOro CONPOTHBJICHHUSA, MUIA NEpeJayd o
puc. 5.1 — onopHbIii.

4. PaccMaTtpuBaeM paBHOBECHE LEHTpaJbHOro Koseca I M Ha-
XOAMM MOMEHT

d = =
T, =Fy —21"".;; F33 = —Fq,.

Bpamaromuii MomeHT T; B paccMaTpHBaeMOM npHMepe Ajs
nepenaun no puc. 5.1, 5.2, 5.3 — mpuxymnit (6e3 yyera moreps).
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Puc. 5.14. Tnaserapubiii peaykrop mo cxeme 1 Ta6n. 5.1 ¢ miaBaloumM KOpo#IATHIM KoJecoM
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Puc. 5.15. Jle6eaka ¢ maaHcTapHbiM peaykTopom mo cxeme 1 Taba. 5.1



C yuyeroM norepp apwxyuruii Moment T = Ty/n, rae n — KIIJ
nepenawm (cMm. Tabn 5.1).

Ha puc. 5.13 npuBefeH mpuMep CWIOBOrO pacvera nepeaayd
no cxeMe 3 mis cayyasd, Korja 3aJaH BpallaloWuii MOMEHT
(MOMEHT NOJIE3HOrO CONPOTUBJICHHS) Ha BeXOMOM Kouyece 1.

§ 5.5. KOHCTPYKUUM IVIAHETAPHBIX NEPEJAY

KoHcTpykiuy IUIaHETapHBIX Iepenad 3aBUCAT OT BBLIOPaHHOM
KMHEMATHYECKOM CXEMBbI, BEJINYMHBI IIEpelaBacMoro BpallaroLIEro
MOMEHTa M Cpoka ciayxObl. [[isi mojyyeHUSs MEHbLINX raGapurTos
CIUIOBbIE NEpENayd BBIMOJIHAIOT MHOFOMOTOYHBIMHU (OOBIYHO Tpex-
noTouHbIMH). CleqyeT Ha3HAYaTh HEYETHOE YUCIO CATEJUIUTOB UIs
JIy4IIETO ypPaBHOBEUIMBAHUS CIJI B 3alEIUICHUAX.

Koncrpyxuun neHTpanbhbix kosec. J{iss paBHOMEpHOro pacrpe-
JICTICHU ST Harpy3KH MexX/y CaTe/UIMTaMU CHJIOBBIX MHOIOIOTOYHBIX
nepenay ogHo WiaM oba HEHTPAIBHBIX KoJieca HENaloT caMoycTa-
HaBIMBaroUIMMuCA (rwiasaroummy) (puc. 5.14). B nepenavax, nMero-
mux Oosblive rabapurtel, IUIABAIOIIUM AEJIAIOT 00a LEHTPAIbHBIX
KOJieCca; CaMOYCTAHOBKAa JOCTHUTaeTCs NpPHMEHEHHeM 3y6uaThIX
My(}T, COCTMHAIOLIMX COJIHEUHbIE KOJieca C BEOYLIMM BaJIOM WIH
BOJMJIOM NpEObIAYLIeH CTYIICHH, a KOPOHYAThIE KOJNEca C KOPIYyCOM
WIM 3aMBIKAIOLICH nepenaveit.

B xoHcTpykumsax Ha puc. 5.15—5.17 camoycraHoBKa JOCTHraeT-
¢ npuMeHeHHeM rubxux onementoB. Ha puc. 5.15 conneunoe
KOJIECO PACHOJIOKEHO KOHCOJIbHO Ha UIMHHOM rubkom Bainy. Ha
puc. 5.16 B KOHCTPYKLMIO KODOHYATOro KoJieca BKJIIOYCHAa rubxas
o6onouxa. Ha puc. 5.17 careqsiut ycraHOBJIeH Ha TFHOKOM OCH.

JUJis paBHOMEPHOIO pacnmpeie/icHus Harpy3kd Mexay caTeslid-
TaMM BO3MOX€EH U APYTOi HYTh — XECTKas YCTAaHOBKa BCEX JAETaJIeH
nepefayu NMpH YCIOBUH BBICOKOH TOYHOCTM HX HM3TOTOBJICHHA H
MoHTtaxa (puc. 5.18). XKecrkue xopoHuarble Kxojeca MOryT OBITH
Hape3aHbl HEMOCPENCTBEHHO HA KOPIyce, 3alpEecCOBAHBI B KOPIYC
WK yCTaHOBJEHbI B.padbeme (uianueB (puc. 5.19).

7745
SN\ > > .
‘
Puc. 5.16. Koucrpyxuus xopouua- Puc. 5.17. Koncrpykims careranta ¢ rut-
TOro Kojeca ¢ ruokodi o0oJso4- KOii 0CbIi0

Ko#
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9 9 b

Puc. 5.19. JKecTkas ycTaHOBKA KOPOHYATHIX KOJeC:
a— B paspeme ¢naHues; 6 — 3aNMpECCOBKOH B KOPHYC; ¢ — HapelaHHneM 3yGbeB Ha
Xopmnyce

Koncrpyranmu caresimuroB. Cate/utuThl OOBIMHO [ENAIOT C BHYT-
peHHeill pacToukoi MoJ MOMUHANHNKY KayeHus. JIs caMOyCcTaHOBKH
npuMeHsIOT chepuueckue MONMIMIHUKKA. MaxcHMabHbId JuaMeTp
HAPYXHOTO KOJIbL]A TOZJIINITHAKA

Dmax =m (2 - 7): (5'23)

rae m — MOIAyNb Kojeca Nepenayd; z — 4Ucio 3yObeB caTe/UIUTa.

VYcraHaBnuBaTh CATEJIAT HA JABYX WIM TPEX NOJUUIMIHHUKAX
YacTO NPUXOAKTCA VIS MOJyYEHUS 3aJaHHOIO CpoKa Cyx Ol mepe-
maun (puc. 5.20). Ilpu MajbIXx AMaMeTpax CATEUIMTOB' IOIUHII-
HUKM YCTaHaBJIMBAIOT B Liekax Bomwia (puc. 5.20,0) win npume-
HAIOT MoMuHNHHKA Ge3 xonen. IIpu HEBO3MOXHOCTH 00ecmevUTh
3aJaHHYI0 JOJTOBEYHOCTh NOMUMIHAKAMM KAueHHS CAaTEeJIUTHI
YCTaHaB/IMBAIOT HA IOMIIMIIHHKAX CKOJIbXKEHUSL.

CarteyutuTbl ¢ ABYMs BeHUAMH OOBIYEHO penaioT COQPHBIMH
(puc. 5.21), 4To MO3BOJISIET YMEHBIUIATH MACCy 3aroTOBOK M COKpa-
THTh BpeMs MeXxaHM4eckoit o0pabGorTku. CIOBOCHHBIE CATEJIJIMTBI,
yCTaHaBJIMBaeMEIE B OHY Hepeaayvy, AOKHBI HMETh OJUHAKOBOE
OTHOCHTENILHOE DaclojioKeHHe 3yObeB BEHNOB. Jlns 3TOro ux
cobHpaloT B CHENUAIBHBIX MPHCHOCOOJICHMAX HWIM IPUMEHAIOT
KOHCTPYKIHH, TIO3BOJIAIOLINE YCTAHABJIMBATh B3aHMHOE PACIIONIONKE-
HMe BEHIIOB npHu cOopke (puc. 5.22). denath CABOCHHBIE CATEJIIUTHI
OJHOH JeTaibio CIERyeT TOJLKO B TeX CIy4yasX, Korja Mx Jua-
METPHl MaJIo OTJMYAIOTCA IPYr OT Apyra.

Koncrpyixamm Boana. Bommna omHocTynmeHuaThix mepegay # no-
cllelHel CTYmeHH MHOTOCTYIIEHYAThIX YacTo ASNAOT 34 OJHO Iiesloe
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Puc. 5.20. KoncTpyxums ycrasos-
KH CaTe/UINTOB HA HOJUIMIHEKAX
KaYeHHn
a — ¢uKcaMsa MOJUIMIHUKOB B Ca-

a)

HA [ABYX HroJIbMaTbiX U OAHOM WWIADUKOBOM MNOJIIMITHUKAK,

TEJINTE OCYLIECTBIACTC JBYMSA
OpYXKUHHBIMH KOJNbLAMM; 6, 2 —
TO K€, OJHMM IPYXUHHBIM KOJb=
LOM; 6 — MOJUIKMIIHUK YCTaHOBJICH
0 — NOJWMIHHKH

YCTAaHOBJICHBI B ILIEKaX BOAHJIA

///1/////

\k\\‘

9

Puc. 5.21. CGopnas KOHCTPYKuus
CaTeAJuTOB ¢ ABYMsl Benuamm Ge3
PEryAHPOBKH HX OTHOCHTEJIBHOrO
PACHOJIONKEHHS ¢
a — COeHHEHHE BEHLOB IUMOHKOI
M MNOCafkoOH ¢ HaTsroM; 6 —
UIAMUEBOE COCNMHEHHE BEHUOB
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Puc. 5.22. COopnas KOHCTPYKUHS CaTed-
JNTOB ¢ JIBYMA BEHUAMH C pery/iMpoOBIcoi
HX OTHOCHTE/ILHOIO PACIOJIOKEHHS
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Puc. 5.23. Koncrpykumu Bozmi:
a — C KOHCOJbHBIM PACIOJIOKEHHEM oOceii CaTeJUIHTOB, 3arOTOBKA —IIOKOBKa; 6 —
OCH CaTeJUINTOB MMEIOT MO [BE ONOpLI, 3arOTOBKA — MOKOBKA; 6 — OCU CaTeJJIUTOB
MMEIOT 1O JiB€ ONOPHI, 3arOTOBKA — KPYrJbli NpoKaT; 2 — cOOpHas KOHCTPYKUMS
BOAMIA

c BenoMbM BajoM (cMm. puc. 5.14), pexe — pasmensHo. Boguia
1epBOd M NPOMEXYTOUHBIX CTYNEHEH MHOrOCTYNEHYATHIX Iepeaady,
Korma He TpebyeTcs caMOyCTAaHOBKH, [EJAlOT 3a OAHO UETOoe ¢
COJIHEYHBIM KOJIeCOM cienyiouleit crymeuu (puc. 5.23). Ecom con-
HEYHOE KOJIECO CAMOYCTaHaBIUBAIOLIEECH, TO €ro COSAUHAIOT C BO-
mwioM 3ybuaroit mydroi. dns ynpomenns ¢opMbl 3aroToBKH M
MexaHuyeckoit o6paboTku Boamna 4acro nenaT cOOPHBIMH.

Koncrpyrunn xopmycos. Kopnyca mianerapHbIx mepenav B ce-
PUAHOM TNPOU3BOACTBE U3TOTOBJAIOT JIUTHIMH U3 CEPOrO YYryHa,
JIIOMHMHHUEBOI O CILIaBa WIM CTAIH; KOPNYC PEeAyKTopa YCTaHaBJIud-
BAIOT HA IUIATE WIM paMe Ha Jlanax, OTJIMBAaeMBIX BMECTE C KOp-
nycoM (cM. puc. 5.14); OTAeNbHBIE YacTH KOPIyca COEOUHAIOT
(nagnaMy, HWMEIOIIMMHA LEHTPUPYIOIIME BBICTYNIBI M OPOTOYKH,
craruBatoT ¢aannel GonTamu, BUHTaMH Wik mmuibkamu. Kopiyca
MOTOpP-PENYKTOPOB 6€3 Jlall COeNUHSIOT C OJIEKTPOIABHTaTeNleM H
MeXaHH3MOM (IaHIaMH C IEHTPUPYIOIIMMHU BHICTYIIAME ¥ IPOTOY-
xamu (cM. puc. 5.18).

Jna 3axperuieHns cTpon Ha KOpnyce peAyKTopa CayxaTr mpo-
YHIMHBI WIH KPIOKM, OTJIMBaeMble BMECTe C KODIYCOM, WIH Npeay-
cMaTpuBaOT 600LILIKY ¢ Pe3b6OBBIMA OTBEPCTHAMM IJI YCTaHOBKH
TPY30BBHIX BHHTOB.
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§ 5.6. CMA3BIBAHUE IVIAHETAPHBIX IMEPEJAY

B mwianerapHbIX Iepejayax NPUMEHSIOT JBa crnocoba cMasbl-
BaHMS: OKYHaHHE KOJEC B MACJIHYIO BaHHY M HUDPKYIALHOHHBIM.
IlepBeIit cioco® nNpuUMeEHsIETCS NPU YCIOBHU, YTO OKpYHas CKO-
pPOCTh CaTeJUIMTa B MECTe 3AlEIUICHUS C KOPOHYATHIM KOJIECOM

=0y E—d—l%j— <5 M/ C,
rge ®y — yrjiosas CKOpOCTb BoINwiIa, pan/c; ds — AuaMmerp Ko-
POHYATOro KOJIeca, MM.

O6bem MacnsHoit BaHHH B npepesax 0,3—05 n1 ma 1 kBr
nepefaBaeMoOil MOLIHOCTH; B DPENYKTOpPax TPAHCHOPTHBIX MAUIHH
3HayureabHO MeHblie (1o 0,03 1 Ha 1 kxBT),

Ilpu v > 3 M/c cMa3bIBaHUE MOIIIMMHUKOB KAYEHUS CATEJIATOB
¥ HEHTPAILHBIX KoJiec obecrieuuBaeTcs pa3OpbBrUBaHHEM Macia.
Ilpu MeHBIIMX 3HAYECHHWAX v VIS CMA3bIBAHMS MOMIMITHHKOB NpH-
MEHAIOT IUTACTHYHbIE CMAa30YHBIE MATEPHANBl, 3aKJIagbIBaeMbIe
npd c6opke B MOJIOCTH MONIIMITHUKOB, B KOTOPbIE YCTAHABIHBAIOT
Masey JepXHUBaromue WaiosL

Juis Toro 4roGBl MPOAYKTH H3HOCA MOIJIM OCECTb HA [IHO
MacJsiHON BaHHBI, PacCTOdHME OT HEro g0 Haubosiee MmorpyxeH-
HOM Bpamarouieiics MOBEPXHOCTH AOJIKHO ObITh HEe MeHee 20 MM,
a mpH 3HaYeHHH Monyis Gosnee 4 MM — mopsaaxa 5—8 monyieit

Jis mpemorBpalieHus 3acTosl pa3OphI3r¥BaEMoro Macia B Io-
JIOCTSX MOJUIMIHHKOBLIX Y3JI0B M B KOJECaX C BHYTPEHHHMH
3yObsIMH HEOOXOOMMO [eJIaTh APEHAXHBIE OTBEPCTHA.

YpoBeHb Macia POBEPSIOT KOHTPOJIbHBIMY Pe3b0OBBIMHU MPOD-
KaMH, YCTaHaBJIMBaEMbIMHM B KOpPIYCE Ha BBLICOTAX, COOTBETCTBYIO-
KX MaKCHMaJIbHOMY M MHMHHMAJBLHOMY YPOBHAM Macia; KpaHo-
BBIMH MaCJIOyKa3aTeIsAMH, IyIaMHi WM MacIOMEPHbIMU CTEKJIaMU.
CnuBaroT orpaboTaBliee Macjo 4Yepe3 OTBEPCTHE, 3aKPLIBAEMOE
pe3bboBoit mpobkoi. Popma aHA U PACIONOKEHHE OTBEPCTHSA
JOJIXHBI o0ecreunBaTh MOJIHBIA CJIMB Macia.

LEpKY/IAUMOHHYIO CUCTEMY CMa3bBIBaHMs OPUMEHSIOT B PEayK-
Topax OosblIoi MOLIHOCTH, Iie CMa3bIBAaHUE OKYHaHMEM He obec-
NeYMBaeT MOABOA Macjia K TPYLUHMCH MOBEPXHOCTSM. B cucreme
CMa3bIBaHUSA YCTAaHABJIMBAIOT B PEAYKTOPE MAC/ISHBIA HAcoC,
uIbTPHEI, peAyKUMOHHLIN KanaH, XOJOAWIbHUK M U3MEPUTE/bHbIC
npubopsl. IIpou3BOAUTENLHOCTL HACOCA ONPENENAIOT TEMJIOBBIM
pacueToM penykropa. OpHEHTUPOBOUHO NPUHUMAIOT €€ MpPU v <
<10 M/c—1 n/mud Ha 10 MM HIMpHHBI BeHLd, NpU v >
> 10 M/c — 2 g/mun. OOmuii o6BeN Macna B CHCTEMeE JOJDKEH
OBITH HE MeHee TPeXMHHYTHOroO pacxofa. Macio B 3anemnieHde
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nonaerca GpopcyHKaMu Ha TOPLBI KOJieC WIH 4epe3 OCeBOE M pa-
AMAJIbHbIE OTBEPCTHSA B COJIHEYHOM KOJIECE, BHIXOAMAILME BO BNa-
AuHbl 3yObeB.

Jasnenue macna B cucreme 0,02—0,15 MIla. Macno x mon-
IINMHAKAM CaTeJUIMTOB IMOAAETCA Yepe3 OCEBOE U PaaHajIbHBIE
OTBEPCTHS B BOIWIE H Aajlee uepe3 OCEBOE U paJualibHbie OTBEp-
CTHS B OCH CaTeJIUTA.

Jinsa cMa3bIBaHUA IUIAHETAPHBIX PEJYKTOPOB MCIONB3YIOT Hed-
TAHBIE Macla C NPHUCAJKaMy, yIy4YIAIOWHMH HX CBOHCTBA (CM.
. IX, § 9.6).

§ 5.7. IPMMEP PACYETA TUVIAHETAPHOM IEPEJAYHA

Hcxonnbie HaHuble: Bpalalomuii MOMEHT Ha BEIOMOM Bajy
Ty =290 H-M; wyacrora BpallleHHs BeqoMoro Bajia ny = 360
0o6/MHH; THI nepenayu — peqykKTop ¢ MPUBOAOM OT TpexdasHoro
ACHHXPOHHOrO YeTHIPEXIOJIOCHOTO 3JIEKTPOJBHTaTelf; 4acToTa
BpallleHus BeJyllero Bajia (aCHHXpOHHas) ny = 1450 o6/Mun; cpox
cnyx6p1 penykropa 5 ner mo 300 paGounx AgHeit B roagy, B OmHY
cMeHy mo 8 u.

Ilopamox pacuera. (TepMunbl M 00O3HAaYeHHS TakHMe Xe, Kak
B ria. III).

1. OnpeznenseM HepeNaTOYHOE OTHOLUCHHE

IIo I'OCT 2185—66 (cM. c. 36) Ommxaiiliee 3HAYCHHUE
i=4

2. Buibupaem mo tabi. 5.1 kuHeMaTHdeckyio cxeMy 1 ¢ mepeza-
TOYHBIM OTHOLUEHHEM ify) = 4.

3. IlpuHuMaeM YHCIO CaTE/UIMTOB (M3 YCJIOBHA YPaBHOBEIIHBA-
HUS CWI B 3aLENJICHAM) ng = 3.

4. BeiGupaem umciio 3y0beB CONHEYHOro kojieca z; = 30.

5. OmpepensieM 4ucino 3y6neB caresuiata no dopmyie (5.2)

2, =0,5z; (i — 2) = 0,5-30(4 — 2) = 30.
6. IlpopepseM BHIIONHEHHE YCIOBMSA BXOXIEHUA 3yObeB B 3a-
nemiesne no ¢opmyne (5.10)
2(zy +2) _ 2(30+ 30)
ne - 3

= 40 — nesroe YKUCII0, yCIIOBHE BLUIOJIHEHO,

7. IlpoBepsieM BBINONHEHHE YCIOBHA cocencTsa mo ¢opmyiie
(59

., T
(z,+zz)sm;—>zl +2;
(4
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(zy + z5) sin ni = (30 + 30) 0,866 ~ 52;

Z;+2=30+2=32; 52> 32

VcinoBue BBITOJIHEHO.
8. CmpenenseM uucio 3y0ObeB KOPOHYATOrO KOJeca U3 YCAOBHA
coocuoctd 1o ¢opmyine (5.2)

z3 =2y + 2z, =30+ 2.30 =90.

9. Beibupaem s 3yOuarbix xojec cranp 40XH, ynyuiueHHyio,
cpenuss Teepaocts HB 280 (cMm. tabi. 3.3 i III); 6a3oBoe 4ucio
LUUKJIOB NepeMeHbl HanmpsokeHuil (mo tabs. 3.2 ri. III)

NHO = 2,3 . 107

10. OnpenensieM pabouee 4UC/IO MUKJIOB NEPEMEHBI HANIPSHKEHUH
JUIS COJIHEYHOro KoJjieca 3a Bech CpOK ciyxObl t =5-300-8 =
=12-10% 4 no ¢popmyie

Ny = 60nnt = 60-3-1090-12- 10° = 235-10”.

3necy nf) = nf) — n) = 1450 — 360 = 1090 06/MuH.

11. Tax xak Ny > Npyo, TO npuruMaeMm xo3bduimeHr moiro-
Beynoctd Kyp=1 [cM. moscuenue k dopmyne (3.9)].

12. OmpenensieM MEXOCEBOE DPACCTOSHHE MEXAY COMHEUHBIM
KOJIECOM U CATEJJIUTOM IO (bopmyne (5.15) Tabn. 5.3

T,K
e |t

BXOASILIIC B Hee BEJMYHHBI MUMEIOT 3HAYCHHUA:
a) AjA mepenay IWIMHIPUYECKUMH NPAMO3yOBIMH KoJiecaMu
K,=495;
z 30
6) nepenatoyHoe YHCIO U = 2o =y
zz 30
B) Bpamaromuid MomeHT, H - MM,
Ty _ 290- 10°
A
r) kosbdumuesT xoxumeHTpamun Harpysku mo tads. 3.1 . III
Kpg=12;
) pacyeTHoe uHclio cateuimrtoB ng=n,—0,7=3—-0,7=273;
€) [OoNycKacMoe KOHTAaKTHOe Hampsbkenme no dopmyie (3.9)
. I

T, = =1725-10%

[GH] = 0‘HlimbI<HL _ 630-1

[5a] ~ LD =550 MIla.




31eCh Gyump NPENETbHOE 3HAUCHME KOHTAKTHOM BBIHOCIMBOCTH;
mo Tabu. 3.2, ri. III

Cutimp = 2HB + 70 = 2280 + 70 = 630 MIla.

Ko>ddumment monroeynoctd Kyp=1 (cm. m. 11).
Koapdumment 6GesonmacHoctn [Sy]=11+12 nna xonec u3
YJIYYIICHHOR CTalM, MPMHVMAEM CpeJHEe 3HaucHue [Sy] = 1,15.
KoadmiuenT WHPHHBL CATE/UIHTAa NPUHUMAEM Yy, = 0,5.
IMoce MOACTAHOBKM MPHUBENCHHLIX BenuuuH B (opmyay (5.15)

HnMeeM
72,5-10%- 1,2
495(1+1)V23 5502.1.05 ~ 60 MMm.

13. OnpenenseM Moay/b 3auemsiends Ha OCHOBaHMH (QOpMYIBI
(3.14) ra. 111
_ 204, _ 2-60
M= s 4z 30+30
14. Onpenensen IMaMeTpPbl NENKTEIbHBIX OKPYXHOCTEH Kousiec
U LIMPHHY, MM

=2 MM.

dy,=mz, =230 =60,

d2 =mz, =2'30=60;

d; =mz3; =2-90 =180;
b = Vp.a,12 =0,5-60 = 30.

15. BuimoniHgeM mpoBepoYHbi pacyer 3y6neB Ha u3rud mno
dopmyne (5.21) Tabs. 5.3. IlocnemoBaTeNbHOCTh pacueTa CXOAHA
C M3JIOXKCHHOH BhIilE. 3HAYCHHS KO3(hUIMEHTOB OINpPEAeNsoT NO
I'OCT 21354—75 (cm. ra. III).

He Bocmpou3Boad Bcex BHIKJIAAOK, IPUBOOHM pe3yibTart:
pacueTHoe HampspkeHue m3ruba, MIla

B TK reK rgKp,
oF = 2%}y, “E PO
72,5-10°-1-15-1,2
=2-3 00 -1 4 4 4 z .
80,6 23.30 30 27~ 72 MIa

CpaBHUM C JONYCKAEMbIM HANPSKCHHIEM
_ OrimbKpKpe _ 555-1-15

ol =""rs1 = 18
VcnoBue npoyHoCTH Of < [Of] BHIIONHEHO.

PacueT oceit M BajIOB BBIIOJIHAIOT IO METOMMKE, M3JIOXEHHOMN
B ri1. VIII, nomuunnuku noabuparot mo ykasamusam ri. IX.

= 465 MlIla.




rnABA VI
BOJIHOBBIE 3YBYATBIE INEPENAYU

§ 6.1. OBHIME CBEAEHYA

KunemaTuueckas cxema BOJIHOBOM mepejayd MoKasaHa Ha
puc. 6.1: Begymiee 3BeHO — reneparop aeopmanuu h; segomoe —
rabkas nwivHApuYeckas 000Jioyka ¢ 3y0yaThIM BEHIOM 2, MMEIO-
mas oOImyl0o reoMEeTPHYECKYI0 OChb C XECTKHM KOPOHYATHIM KO-
secoM 1 u reHeparopoM h. Bpamarouiumiics resepatop pacTsru-
BaeT BeHel 2 B PaJUaIbHOM HAMpaBJIeHHM, BOJHBI AepopMar|u
Oeryr mo BeHIY H CO3JaIOT HECKONBKO 30H 3alCIUIEHHA C KO-
pOHuUaTBIM KojecoMm I.

HaunGonee pacnpocTpaHeHbl FeHEpPaTOPHL, Co3Jalouue OBE BOJI-
Hbl JfedhopManmy ¥ COOTBETCTBEHHO OBe 30HBI 3aLEIJICHUA (CM.
puc. 6.1). TamoBbie cXxeMBI IreHEPaTOpOB MOKa3aHBI Ha puc. 6.2:
a — IBYXPOJIMKOBBIH, CO34aeT OBE BOJHBI AepopManmuu; 6 — 4eThI-
PEXPOJIMKOBBIi, HO CO3JaeT TakXke JBe BOJHBI AchopMalmi; Takue
CXEMBI NPHUMEHAIOT MPU MAJbIX HAarpy3kax U HeGOJIbLIMX YacToTax
BpallleHUsI T'eHEpPaTopa; 8 — MHOIOPOJIMKOBLI I'eHepaTop, co3aaeT
3ajganHyo ¢opmy nepopmaiunm ruOkoro BEHUA HO BCEMY IEpH-
METpY, IpUMeHseTcs B nepefayax OOJBHIOro JUaMeTpa; & — JAUCKO-
BBIl [EHEPATOp, CO3MAET JBE BOJHBI AeOPMAIMM B MECTAX NPH-
JleraHus AMCKa K rmOKOMy BEHUY; ympyras KpuBas ruOKoro BeHna
uMeeTr GOpMY AYT OKPYXHOCTH; O — KYNa4KOBbIif TI'€HepaTop,

Puc. 6.1. Boauosas nepepaua



Puc. 6.2. CxeMbl reHepaToOpoB BOJHOBBIX
nepeaay

npeacTasiseT coboii Kymayok ¢ HAZETHIM HAa HEro rMOKMM moa-
LWIMIHUKOM; Takoi redHepaTop NPUMEHSIOT B Iepenayax Joboro
Ha3HA4YCHUS.

[ns nepengaud BpameHuss ¢ ruOkoro komeca 2 Ha BEAOMBIl
BaJ rubxyro o0oyiouky coeguHsoT ¢ ¢QuaHueM BeIOMOro Baja
Gosntamu, cBapkoit uny wunamu (puc. 6.3).

3anenieHue rudKOro Kkojieca C XXECTKMM B HECKOJIBKHX 30HaX
TIOBBIILIAET HATPY304HYIO CIIOCOOHOCTh, KHHEMATHYECKYIO TOYHOCTh
# KIIl no cpaBHEHHIO C aHAJOrHYHBIMU MOKA3aTENsAMH IUIaHe-
TapHBIX Heperay.

TlepenaToyHoe OTHOLIEHUE BOJHOBBIX MEpENay OMPEACAIOT MO
TakuM ke QopMyJiaM, YTO U IS IUJIAHETAPHBIX C BEAYLIUM BOIH-
JioM

b 450 ~0,56

ho

(005-008)d;, I oo = a6

("}

a) d) 6)

Puc. 6.3. CnocoGbl Kpennenusi ruGkoii 000/I0uKH K BeAOMOMY BaJy:
a — suHTamMu (GosTaMu, INMHIBKAMM); 6 — CBApKOH; 6 — LIIMIEBLIM COEAITHEHHEM
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6.1. Kunemaruueckse cxembl HanGoJiee pPacnpoCTpaHeHHbIX

BOJIHOBLIX Ncpea¥ i X OCHOBHLIC napamMeTphl
INepenaTounoe Kn
Ne OTHOMIEH e A u ero
oxe Kunemarnueckas 1 ero OPHEHTHPOBOUHbBIE
Moi ¢xeMa nepenavi palioHaNbHble npeneabHbIC
npeness 3Hauye HUA
1 2
4 ] 1) . 091
1 i) =70+300; | mi =091+071;
h
(h
“ W= —22 | qw= ek
- k] o
77 2y — 2 142
7y — 2, = kn,, W) = 0,00137
g
2 N
774
L 7
2 . . .
T i) = 70+300; n@) = 0,91 -0,71;
2)_ __f1 .
i =

n?) = 1 .
T Al T 0 — 2))
M e e e = Zy — 2y 1 M)Z (1 l.ill})
2a /L 2

B —~ : 1

7y — 25 = kn,,

W ~0,00137
ii_\_ i

=
L !
V L——_j
A Teprzrusiadansioe
npocmpancmbo
30 s i3) = 300+6000; | nf}) =055 +oio7;
7 7’-‘=’ - 3) .
h 7 \ 3 21“2’ . ]]sl - _—_)
N4 Z'T Blyg | M=o 2| 1evld-n
[ TN |2y —zy=25—
2 i e uif) = 0,00274
%L_-__E?T: — Z3: = KHh,,

Mpumeuanne B npuseaeHinix @opMmynax BepxHMii MuMIexc, crosui
B ckobkax mpu i, T u Y, oGo3sauaer HenoaBMxHOE 3BeHO. IlepBivi Ruk-
HMH MHAEKC 0DO3HauaeT Bepylllee 3BEHO, BTOPOil — Benomce.
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n 1 1
W= i = =i (6.1)

rae h — reneparop BoJiHOBO# nedopmanuu (Begymiee 3BeHO); k —
BEIOMOE KOJIECO; N — HENOIBIKHOE KOJIECO.
Hdns nmepemauu no puc. 6.1 u cxeme 1 tabu 6.1

1 1 1 z
(1) __ - — - 2
L s 1= 1= 2L 21— 22
2

6.2)

CobupaeMocTb 3TO# BOJIHOBOM mepenayd obecreyuBaeTcs Bbi-
MOJIHCHUEM €IHHCTBEHHOTO YCJIOBUSA — BXOXICHHEM 3YOLEB IHO-
KOro Kojieca BO BHAJUHBI XECTKOO BO BCEX 30HAX 3alEIICHHUS:

z, — z, =kn,, (6.3)

rZIe N, — YKCIIO 30H 3auemienns (BojaH nepopMaiuu), co3aBaeMbIx
resepatopoM (00br4HO n, = 2); k — ko3ddummentT kpaTHocTH k =
=1; 2; 3; ... JInAd CHHXCHMA HANPsXKCHAA B THOKOM KoJiece
0o0ObIyHO mnpuHMMAIOT kK = 1.

W3 dopmyn (6.2) u (6.3) ciaenyer

z
Y 22
iy = —=—. 6.4)
‘;2 knw (
Yucno 3yObeB z, rubkoro xoseca 2 (mpH 3aJaHHOM 3HAYCHUHU
itY u BrIOpanHbIX 3HaueHHsx k u n,)

z, = ifkn,, 6.5

UurepBan 3xaveHuii z, or 150 mo 600.
Yncno 3y6peB XECTKOro KoJjeca

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

OcHOBHBbIE KHHEMaTHYECKHE CXEMBI BOJTHOBBIX NEpeay U UX ma-
pametpbl npuBenexs! B Taba. 6.1. Haubonee pacnpocrpanesa cxema
1; Ha puc. 6.4 moxasaHa oJHa M3 KOHCTPYKLHH Taxo# mepe-
Javm.

B mnepemaue mo cxeme 2 rubxoe Kosieco 2 — HEMOABUXKHOE,
a xecTkoe koseco I Bpamaercs. IlepenaTounoe oTHouieHUe

a2 _ _ F1
l;,l 7 — 23 . (6.7)

Cxemy 2a (tabi. 6.1 u puc. 6.5) paHOHAILHO MPUMEHATH ANA
nepefayd BpAUICHUA B repMETH3MpoBaHHOEe mpoctpancrso. Ilepe-
AATOYHOE OTHOLIEeHUE ompexnenserca no dopmyse (6.7).

BonnoBas mepenaua ¢ ABYXBEHLIOBOM KOPOTKO#M rubxoii o0o-
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Puc. 6.5. Motop-peaykTop, BbINOHEHHbIH MO cxeme 2a Taux. 6.1:
I — BeqoMoOe HecTKoe KoJieco; 2 — HemonBuxkHoe rubkoe Kojieco; h — OUCKOBBIH
reHepaTop

JIOYKOii 2 —2', HENMOABMIXKHLIM KECTKIM KoOJIECOM 3 M BEAOMBIM
KEeCTKMM Kojecom [ mokazana Ha puc. 6.6 u Ha cxeme 3
Tabs, 6.1. 3Ta mepenava aHaJIOrMYHA IUIAHETApHOH Mo cxeme 3
Tabn. 5.1. IlepenaToyHoe OTHOLIEHHE

i) = — %2 6.8)

2123 — 2223

B oT0if mepemaue yCNOBHSA COOCHOCTM M BXOXpACHHA 3yObeB
B 3auemjieHue (MpH paBHBIX 3HAYEHHAX MonyJied B obeux mapax)
ONPEAEIAIOTCA OOHUM YCJIOBHEM

Zy — Zy =23 — z5 = kn,, (6.9)

OG6o3HAYIM Pa3HOCTH

Z3 — 2 =22""22=A. (6.10)
W3 dopmyn (6.8), (6.9) u (6.10) ciemyer
Az z5 + kn,, 611)

o -1
22
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Puc. 6.6. Motop-peayKkTop, BbinOHeRHbI N0 cxeme 3 Taba. 6.1:
1 — penoMoe xkecTkoe koyeco; 2—2' — KopoTkoe rubkoe kojeco ¢ aByms 3ydua-
THMH BEHIaMH; 3 — HEIOJABHXHOE XECTKOe KOJieco; h — Kyna4dkoBblii TeHepaTop

B a10it QopMyne BenuuuHA ifY CONEPXUTCA B HCXOMHBIX JAaH-
HBIX, z, BhOMparoT B mpenenax 150— 600, sHauenusa k u n, npH-
BeleHbl B nosiciennu X ¢opmynam (6.3) u (6.5). Berunciue A no
dopmyne (6.11), ompenensror umcna 3yObeB OCTAJIBHBIX KOJIEC:
zy =2y +kny; 2z =2, + A; z3 =z, + kn,. Tlocne HeoOxomuMBbIX
OKpYIJIeHH#t YTOYHSIOT MEPeNaTOYHOE OTHOLIEHHE. EciaM OTKIOHe-
HH€ €ero OT 3aJaHHoro OoJsblie JOMYCKAEMOrOo, TO BHIOUPAIOT
Ipyroe 3HaueHHe z, M MOBTOPAIOT pacyer.

Ilepenaya mo cxeMe 3 nrMeeT 3HAUYMTEIBHO MEHBIUME OCEBBHIE
rabapyTel MO CPABHEHHIO C IPYTHMH BOJIHOBBIMH IlepelayaMHy,
no menplune sHavenus KI1J u Harpysounoii cnocobHocTH. Panmio-
HaJlbHas 00J1aCTL NMPUMEHEHMs HMX — OPUBOIBI KPATKOBPEMEHHOTO
BKIIOUYEHHS] CHCTEM VIPaBJIEHHSA C MEPEAATOYHBIM OTHOMIEHHEM
300—6000. Ilepenauy mo cxeme 3 MoOxHO mnpecOpa3oBaTh B Ie-
perayy mo cxeme 2, cleldaB paBHBIMM uucaa 3yOreB rubxoro
PeHia 2’ M HEHOABIDKHOIO KECTKOrO KOPOHUATOro Kojeca 3 (z =
= z3). B 3TOM Cljiyyae BMECTO 3aneIvieHus Kosuec 2’ 1 3 noayuurca
HILTH1IEBOE COEHEHNE; OCeBble TabapHuThl TAKOH NEPELayl MEHbIIE,
yeM y nmepemain no cxeMe 2, Ho KIIJI m Harpysounas cmo-
cobHOCTh HHKE.
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§ 6.2. PACUET BOJIHOBOW 3YBYATOW NMEPEJAYHA

[IpoexTupOBOUHBIHE pacyeT HAYHHAIOT C ONPEACICHHA Yuces
3yObeB KoJieC, MOPAJOK KOTOPOro AJisi pa3jIMYHbIX CXeM Repeaay
usnoxed Hike. Jlanmee paccuMTHIBAIOT Mepenavyy HA MPOYHOCTH
W JOJrOBEMHOCTb.

BonHoBblie 3y6uaThie nepeaaul o0bI4HO BBIXOAAT U3 CTPOS H3-32
H3HOCA pabOuHX MOBEPXHOCTEH 3yOLEB MM YCTATOCTHOI MTOJTOMKH
rubkoro Kkosieca. B mepemauax ¢ Ky/iauykOBBIMH TIEHEPaTOpPaMHU
M ruOKUMU NOAIIMITHUKAMY NPHUYMIIAMH BBLIXOJA M3 CTPOS MOTYT
OBITH YCTA/OCTHBIE ITOJOMKH KOJIEl MOALIHIHUKA, cenapaTopa Wi
YCTaIOCTHOE BBIKPAIIUBAHKE [MOBEPXHOCTEH OCTOBBIX JOPOKEK
KOJIEll M TeJl KaueHUus.

B nepemasax ¢ poONHKOBBIMH W [AUMCKQBBIMU [E€HEPaTOpaMu
ClegyeT NpoBepsTh AO0JrOBEUHOCTb MOALMIHKUKOB Ka4YeHUA DPOJIH-
KOB WIH [IHCKOB.

IMpenBapuTe/NbHbiC 3HAUYCHUS HAPAMETPOB CTANBHOIO THOKOro
KOJIeCa ONPEACIISIOT MO IMIUpUueckuM (opniyiam:

[JeNUTENbHBIA IHAMETP, MM

&y > 1661/T,,
6.12)

rae T, — Bpawiaromuii MOMeHT Ha BegomoM Bany, H-Mwm;
TOJIIMHA TMOKOro xoJjieca mojg 3yObsiMH, MM, M3 YCIOBHS €ro
u3ruOHOi MPOUHOCTH

W =0,01d;; (6.13)
BHYTpeHHuil auamerp rubkoro koseca, Mm
D' =m' (23 + 3,4 > dj, (6.14)

.
roe m' Uz — NPeABAapUTE/IbHBIE 3HAYEHUS MOIYNISA (m'=z—,2)

2
u uucna 3y6ne rubkoro koneca (z = iyYkn,).

®opmyna (6.14) BeiBeneHa ¢ yuetoM Oonbuioro xodddunmeHTa
CMELICHMS MPOM3BOISLLEI0 KOHTYpA, mopsigka 3 ¥ BBIILE.

B cnyvae mpuMeHeHUs KylTauykoOBOro reHeparopa ¢ ruOKUM I1of-
UMMHYKOM 3HadeHue D’ yToudseTcs nociie BbIGOopa MOJLIMI-
HUKA.

HapyxHublii AUaMeTp KoJbla HOKOro MOALIMIHUKA BhIOUPAIOT
u3 yciosus obecreyeHus 3aJaHHOM gosnroseuHoctu [14]

T2 0,36 0.12
D>226 105 [Ly (1, — np) %12, (6.15)

rae T, — Bpawarouii MoMedT Ha Tubkom kosece. H-mni; Ly, —
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3afaHHas JOJrOBEYHOCTb, ) M, — 4acTOTa BpAallUeHUsi TeHepaTopa,
00/MHH; n, — 4aCTOTA BPAILICHHs BEOOMOIO KoJjeca, 00/MHUH.
IIpu OXOHYATEJLHOM BHIOOpE BHYTPEHHErO quaMerpa rubGKoro
KoJjieca mpuHuMalor D > D'.
ITo monyvYeHHOMY 3HAYEHUIO BHYTPEHHETO auaMeTrpa rubxoro
KxoJjieca (pPaBHOMY OMAMETPy HAPYXHOro Kojbna rubkoro mopn-
IUAMHUKA) YTOYHSIOT 3HAYCHUE MOAY/A Iepenavu

D
zh +3,4°
OxoHuaTenbHO BHIOMpalOT Osmkaiiniee 3Hauenme no [OCT

9563 —60* (cMm. c. 36). Umcio 3y6neB rubkoro xoseca, COOTBET-
CTBYIOIIEE NPUHATHIM 3HAYEHHAM M U D,

Zy = % - 34 (6.16)

m=

IpunuMaror Gimxaiiniee MEHbLIEC YETHOE 3HAYCHHUC.
CKOHYATEJILHOE YHCTIO 3YOBEB XKECTKOro KoJjieca

2y =2 + knw. (6.17)

Jlaniee YTOYHAIOT MEPEOATOYHOE OTHOIIEHHE M OMPEnEIIoT
OTKJIOHEHME €ro oT 3ajgaHHoro. OHO AOMXKHO OLITH B Ipefaciiax
IIONYCKaeMoro.

Ompenenensie KoxbuipenToB CMelllelilsi NPOR3BOAMIEI0 KOH-
Typa. [l ycTpaHeHHs UHTepdEpeHIMH 3yObeB T'MOKOro M XKECT-
KOro KOJEC MX Hape3aloT CO CMelleHHEM 3yOOpe3HOro HHCTPY-
MEHTa (IPOU3BOIALICIO KOHTYDPA): KOIPDHUIHUEHT CMELCHUS

s rubkoro xoseca

X, = 3 \+ 0,0122;

IJIA KECTKOro KoJieca

xp =X, —1+K,(1+5-107°K,z,),

(6.18)

rae K,, — koodduuyest paauanbHoii negopManiu rzbxoro xoJeca,
K, =

Kojleca B paccMaTpuBaeMoM ceyeHuu, K, = 1+1,2,
Pa3mepnr kosiec. [JuameTp HENHTENHLHOM OKPYXHOCTH THOKOro
KoJjieca

; W — MakcUMaJlbHas pagMajibHas nedpopmamus rubkoro

3=

d, = mz,.
JlMaMeTp OKpYXHOCTH BEpLIMH 3yOheB T'MOKOro xoJjeca
dey =dy +2(x, + Kp)m, (6.19)
rpe Kp — ko3pdunnest rogosku 3yba rubxoro komeca.
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IIHaMCTp OKPYXXHOCTH BnaauH 3}’6]:68 rudxoro KoJseca
de = dz + 2(X2 - h:o - C*) m, (6.20)

rae h¥, — koadduumMeHT BBICOTHI [OJIOBKM MPOU3BOAALLIETO KOH-
Typa; c* — xoadpbunuenT paguaJbHOro 3a3opa NPOW3BOIAINErO
xoutypa [14].

IHupuna 3y6vyaTroro BeHua rubKoro Kojeca

by = dyVpa; Vpa = 0,15+0,25.
JuaMeTp nenuTenbHO OKPYXXHOCTH XXECTKOTO KoJjeca
d1 =mz,.

IlnaMeTp OKPYXXHOCTH BEPUINH 3y6bCB XECTKOI'O KoOJicca

dyy =dy +2(xy — hi)m. (6.21)
Huamerp BmaguH 3yObEB KECTKOro KoJjeca
df 1= dl. + 2h1.
Bricota 3yOneB
hy =g — Jr =0 TR (6.22)

rae a, — MEXOCEBOE PACCTOSIHME B CTAHOYHOM 3alCIUICHUU; d,o —
JIMaMeTP OKPYXHOCTH BEPIIMH 3yObeB H0JIOsiKa.

KI1Jl nepenasm. OpuenrupoBoynsie 3HaueHus KITJ u ¢opmynsr
IUISL €rO ONpeneeHus mpuBeacHHl B Tabl. 6.1.

IlpoBepounbiii pacter Ha mpouHocTh Mudkoro koseca. Ilposepka
ko3¢ duumenTa 3anaca N0 HOPMAaJbHBIM HAIPSKCHUSIM :

C-1
k% L 026,
SGBO

Sy = > [S.), (6.23)

Iie O_; — NPeJes BLIHOCIMBOCTU MaTepuaja ruGkoro koseca npu
CHMMETPHYHOM LHKJIE u3ruba; k, — kod3GHUIMEHT, YINTHIBAIOLIMIA
OTJINYKE TEOPETHYECKUX KOIQPUIMEHTOB KOHUEHTPAIMH OT dddek-

A -1
THBHBIX; kg = (1 + =7 ) .
C-1

3uavenns xoadunueHta 4, B 3aBHCUMOCTH OT uucia 3yObeB
rudKoro KoJjieca z,:

Zy « « « « . . 150 200 300 400 500 600
A, ,MIa. . . . 565 572 555 508 45 385
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6.2. 3navenns kodpdmmentos k., Po u B, Ana Ppesepopannbix 3y66eB
B 3aBHCHMOCTH OT npeJe/ia MpOYHOCTA MaTepua/a rKGKOro Koseca

Oy, Mila
Koopuuuent 760 800 900 1000 1200
k. 1,49 1.52 1,55 1,58 1.60
Bo; B 0,38 0,85 0,82 0,78 0,72

€5 — KOODQHUIHMEHT, YYHTHIBAIOLIMH OUAMETP KOJleca; OpHEHTHPO-
BOYHO NPUHUMAIOT €, = 1,0; B, — x03bULIUEHT, yYUTHIBAIOLLMIA
COCTOSIHUE MOBEPXHOCTU. 3Hauenus P, cM. B Tabm 6.2; o, —
aMIIMTYNA [MKJIA HOPMAIGHBIX HaINpsHKECHHIA,

E}
6, = 0350, + 493 p’:" . (6.24)
MecTtHbie Hanpsxenus usruba 3yb6ne, MIla
T, sin 2a
= 632uY, — .
Oy 63 H ZV d%KL s (6 25)

K02 DHUUHEHT | YYUTHIBAET CHHKEHUE HEPABHOMEPHOCTH pacrpene-
JIeHUsl JaBJIeHHS MO UIMHE 3YObeB BCIEACTBHE HM3HQOCA UM aedop-
manun rubkoro kozeca, p =0,5-+0,6; 3HaveHus xoddpduumeHTa
dopmer 3yba Y, cMm. B Taba. 6.3; T, — Bpaliarolmuii MOMEHT Ha

6.3. 3mauenns kodpduuAeATa Y B 33BHCHMOCTH OT “HCAA 3YyObeB
H KodpmineHTa PaaBATLHOrO 3a30pa

05 | ermoxs | emo

150 1,35 1,38 1,46

200 1,39 1,42 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
0,47z,

ribkoM Kosiece, H-MM; o — yroja 3aueIvieHud, o = arccos ————
0,5 122 +3

d, — nuaMeTp [ejiMTESbHON OKPYXHOCTH TMOKOro KoJieca, MM;

L
K, — oTHOcuTe/IbHAs OnuHA radkoit obosioukn, K; = N =08+1,0;
2

E — moayns ynpyroctu. s cranu E = 2,1-10°, MIla; h — ton-
IIMHA CTEHKH I'MOKOro kojeca mox 3y0bamu, MM,
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h=m[051z;, + 3 — (h} + ¢*)] — 0,5D, (6.26)

rae  h* — ko3pUIMEHT BBICOTHI TOJIOBKM HCXOZHOTO KOHTYpa
(k¥ = 1); ¢* — xoapdunueHT paaMaIbHOro 3a30pa MCXOZHOTO KOH-
Typa (c* =0,25); p— paaMyc KpPMBH3HbLI CPEAMHHON IOBEPXHOCTH
wenepopmmpoBanHoro rubkoro xoineca, p=05(D + h); o, —
cpeaHee HampsDKEHHME IMKJIA HOPMallbHBIX Hanpsokenuit, MIda,

o = 0,350, + 0214 E:;" . (6.27)

IMpopepka xoadduuuenta 3amaca MO KacaTeJbHBIM Hanps-
XeHUIM
T-
S, = —1—>[5.], (6.28)
k.,
—= + 0,11,
SfBT

re T_, — Openea BLIHOCIMBOCTH MaTepuaiia rubKkoro xoseca mnpu
CHUMMETPUYHOM LIHKJIE KPYyueHUs; k, — K03 HUIHeHT KOHIEHTpanuu
HanpsoxeHui. 3Hauenus k, cM. B Tabu. 6.2; T, — aMIUIATyda LMK-
JIOB KacaTeJbHbIX HANMpSKEHUH,

_O0IA-R)T; |

= 29)

a 3 ; 6.2
hopo

3gech R, — xo3hpUAUHECHT acHMMETPHHM LAKIA KAaCATCIbHBIX Hanpsg-

xenuil. Ilpn peBepcuBHOl Harpy3ke R, = — 1, npu HepeBEPCHUBHOMI

R,=0; hy n py — ToNUMHA CTEHKH M pajuyc KPHUBHU3HBI Cpe-
IAHHOM NOBEPXHOCTHM TIMOKOro KXojieca B IJIaJKOH 4YacTH, hy =
~ 0,6h; po =0,5(D + hy); € — xo3hduLMeHT, yuuThIBAIOWINH ana-
MeTp KoJieca.

3HaueHUs &£ B 3aBUCUMOCTH OT HAPYXKHOro OUamMeTpa rROKoro
KoJieca, MpUMBIKaroliero x BeHuy (d, = D + 2kg):

dpyMm ., . . 40 60 80 100 150 400
€. « « « . 075 070 066 062 060 0,58

B. — kO PHULMEHT, yUMTHIBAIOLIHI COCTOSHUE NTOBEPXHOCTH. 3HAYE-
Hua P, cm. B Tabn. 6.2; T, — cpendee HanpsiKEHMe IMKIA Ka-
CaTebHbIX HANPSKEHMHH,

_— 1+ R)1,
”' 1-R,
HonyckaeMple K03()pULHEHTHI 3aNIaCa: O HOPMAJILHLIM HaNps-

xkenuaM [So] = 1,5+1,8; no kacaTeJbHBIM HampsokenusM [S.] =
=15+18.

(6.30)
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§ 6.3. KOHCTPYKLIUN JETAJIEA BOJIHOBBIX NEPEAAY

I'n6xue Koneca BLITOJIHIIOT B BUJAE cTakaHa (cMm. puc. 6.3, a W 6)
WM UMIMHApHYecKoit obonouku (puc. 6.7), y KOTOpOil HA OJHOM
KOHLE Hape3aHbl 3yObs IS 3aLEIUICHMS C JKECTKAM KOJIECOM, a
Ha ApYroM — 3yObs UUTULEBOrO coenuHeHus. COOTHOILEHHUS MEXIY
pa3MepamMu B 3aBHUCUMOCTH OT h u D ykasaHel Ha puc. 6.7.
KoHcTpykuust rubxoro kosieca ¢ - AByMs 3yOuaTbIMH BeHLAMH
npuBeneHa Ha puc. 6.8; K0Jeco CHMMETPUYHO, HO 3yO4aThle BEHIIbI
MMEIOT pa3Hble yucna 3yObeB M pasHble Moaynu. lllupuna xaHaBKH
MeXOY BEHIAMM CIYXHMT Ui BbIXoJa 3y0Ope3Horo MHCTPyMeHTa.

8" qo5d, N
R =0,0517'2) Q:X//\ 'y
A *—*77 3y 7/\’\! P
ET tr = - £ L
l‘? <
<
N “
] N s:
[}
<
T N
L= (8,3..0,5)d, - yZrurennoe

Komsuo, L=(0,5...08)d, — mpyda

Puc. 6.7. KoucTpykuus rubroro koseca B BHAE UMIHIPHUECKOil 000/T04%KH — TPYOLI,

0,2b a 5 _ b
~1/3b
< 45°
pRY = > 2\
£ ‘ 1
3]
N e
M J
N
Puc. 6.8. Kouctpyxuus ruéroro koseca ¢ Puc. 6.9. KoscTpykuns Ky ia4kosoro re-
ABYMS 3Y0UATHIMH BeHUAMH HeparTopa:

1 — rubkuii momumMnHuk; 2 — rubxoe
KoJieco: 3 — Kyna4yok
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Iubkue xosieca M3rOTOBJSAIOT U3 YJYWIICHHBIX CTajieil ¢ TBep-
noctero HB 300— 350 u# npenesnoM BBIHOCAUBOCTU Oy & 350 MIla.

Ieneparopst Boam Aeopmanmu. KyltaukoBble reHeparopsl
(puc. 6.9) nonyuuny WIKMPOKOE PACHpPOCTPAaHEHUE B lNepeJayax pas-
JINYHBIX obJsacTell MaiuuHOcTpoeHus. OHU Jyduie APYTHX FeHepa-
TOPOB COXPAaHAIOT MOJA HAarpy3koil 3amaHHelii mpoduns rubkoro
koJieca. ITpodunp kyjnauka B MOJAPHOM CHCTEME KOOPIAMHAT Onpe-
- gensiercs no ¢GopmyJe

p =0,5d + mK,, (k; cos 2¢ — k;, cos 6¢), 6.31)
rae d — BHYTPEHHHI AuaMeTp I'MOKOro MOJIUUNHUKA; ¢ — MOJsp-

HBI yroj, OTCYMTBIBaeMblii oT Oonbuioit ocu gpedpopmaimy;
K, — xospdunuent papuanbHoit medopmamuu rudbkoro koneca,

6.4. 3uavenns xoppexTHpylOUHX KoddHIenTOB k| M k,
B 3aBHCHMOCTH OT MEPEeaTOMHOro OTHOWIEHHA ;"

(n)

Koappuun- Ik
€HTBI
50 75 100 200 300 400
k, 0,979 0,961 0,951 0,942 0,936 0,932
k, 0,079 0,068 0,065 0,057 0,53 0,52

K,=1+12; k; u k, — xoppextupytomue ko3pduriyentsl (Tad.
6.4).
OcHOBHBIE pa3Mepbl T'MOKHX IIAPUKOBBIX MMOJUIMIHHAKOB, yCTa-
HaBJUBAEMbIX MEXIY KYyTayKOM M THOKHM KOJIECOM, MPVBEICHBI
B mpuiloxeHuy, tabs. [19. BHyTpennmii nuamerp rubxoro koseca
B MeCT€ IMOCAJKH HAPYXXHOTO KOJIbI[A MOIUINIHUKA 00pabaThiBaioT
¢ orknoHenuamu H7. Tlocagka BHYTpPEHHEro KoJbua TIHOKOro
NOJIUMIMHUKA HA KYJA4OK BBIMOJIHACTCS C HATArOM, OJIM3KMM K
Hy/xo. CoOTBETCTBEHHO Npo¢iib KyJlauka JOJKEH BbINOJHATHCA
C OTKJIOHEHHAMHU j6 mmm j7.

Ponukosble reuepatopsl (puc. 6.10) mpocTel B U3rOTOBJICHUM,
HO HE COXpaHSAIOT MOJ HArpy3koit 3amaHHyro ¢opmy rubkoro
koneca. [{ns mpenoXpaHeHus 3yOuaTOro BEHI[@ OT PAaCKaThIBAHUSA
pPOJIMKAMHU U IS YBEIHYCHHUS] €ro XXECTKOCTH IOJ BEHEl 3ampec-
COBBIBAIOT MOAKJAOHOE KOJbIO. Martepuan Koibua — cTajb C
tBepaocTbio HRC 50—58; nnamerp ponukoB cienyer BpiOMpaTh
HauOOJIBIIUM MO YCHOBUIO UX pa3MeuieHus. OcH poJIMKOB H ILEKH
reHepaTopa JOKHBI OBITh JOCTATOYHO JKECTKMMM B PaavaibHOM
HanmpapjeHud. MaxcumanbHblif Mporud He [MOJKEH MpeBbILUATH
0,05 m.
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—

e (1...20k

Puc. 6.10. KoncTpykims po/IMKOBOrO remeparopa:
1 — ponuk, 2 — rubxoe kojieco, 3 — MOAKNAgHOE KOJIbLIO

HuckoBble reseparopsl (puc. 6.11) mpuUMeHsIOT yallle pPOJIMKOB,
TaKk KaKk OHM COXPAaHSAIOT B HArpyXeHHOH mepegaye 3aHaHHYIO
dbopMy nebopMamuu rubroro kosneca Ha OOJIblIEM y4acTke, YeM

N\ %
R
A ] swaw ‘=l=

wdl
ASpi, v
vy, oA

N

=

Da

Puc. 6.11. KoHcrpykuusi QHCKOBOro renepatropa Ge3 NOAK/AAXHOrO KOJbUA.
1 — puck; 2 — rubkoe Koneco; 3 — IKCUEHTPUYHbIE BTYJKh
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POJIMKOBBIE, HIMEIOT MEHBIIHII MOMEHT HHEPUHHM, YeM KYJIAUKOBEHIE
U posukosble. [luameTp aucka

D,=d,+2(w—e), (6.32)

rae d, — nmaMeTp NOAKJIAAHOrO KOJbIA; W — MaKCHMAasIbHOE pa-
[uabHOE yipyroe nepenelieHne rubxoro koneca. [Ins ABYXBOJI-
HOBBIX nepenau mpu k=1 w = m;, e — 3KCHEHTPHUCUTET [UCKOB,
e = (3,1+3,7) w, MeHblLice 3HaUEHUE — VISl TAXKETIOHATPYKEHHBIX II€-
pemay ¥ mnepedad € MajJbIM{ NepeIATOYHBIMH OTHOLUCHHAMH,
GoJibliee — A/ JIETKOHArPYXEHHLIX M C OOJNBIIMMH NEpeaaToy-
HBIMH OTHOLLEHUSMH.

IMoMUMMHAKH ONCKOB HACAXMBAKOT HENOCPEACTBEHHO HA 3KC-
LEHTPUYHbIC LIEHKH Bajia WIM Ha 3KCHCHTPHYHBIC BTYJIKH, Hampec-
COBaHHbIe HAa OOBIYHBIA BaJj. [Ijis mepenayr BpaIlaiolliero MOMEHTa
C BaJla HA BTY.JIKM DPHUMEHSIOT LIMOHOYHbIE WIM LUIHLEBbIE COoelu-
HeHUs. PanuanbHan Harpy3ka Ha MOJUIMITHHKA OXHOTO JIMCKA
(puc. 6.12)

T,
F,,~085-2%. (6.33)
d,
Yacrora BpalleHus OHUCKA OTHOCHTENBHO CBOEH OCH
2
"= _n, (—“’+ 1), (634)
D,

TOEe n, — YacToTa BpalleHHs TIEHEpATopa; e — SKCUEHTPUCHTET;
‘D, — HapyXHBIH OuaMeTp OUCKA.

Fra ) %
§
s
A S
L h <
i i g |
=
N\
Fri

Pue. 6.12. Ciapl, feficTB) teizine Ha ROZUMRLEKH MHCKOB TeHepaTopa
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Puc. 6.13. KoHeTpykuss 3KeCTKUX HEMOABHKHLIX KoJec:
I — xoneco, 2 — xopnyc; 3 — wtudT, 4 — KphillKa

HKecrisie woneca. Tonuuna xkectkoro xoneca (puc. 6.13) no/xHa
OBITH Taxoif, 4TOOBl €ro MakCUMalibHas aedopManus moa Harpys-
koit He mpeBwiiana 0,05m. 310 ycnoBue cobaromaercs npu
TOJIIMHE BeHua nop 3y6mamu hy > 0,18d,. Hns cuuxeuns tpedo-
BaHUIf K TOYHOCTH BBITIOJIHEHHS OCEBBIX PAa3MEPOB BEHIBLI MMOKOro
H JKECTKOro KOJIEC ACNAIOT pa3Hoil wupuHbl. Bonee mHpoxum —
BEHell Kosieca ¢ Oonbiueil TBepnoCThio paboumx MOBEPXHOCTEH
3yoneB. JKectkue koseca wm3rorosiisitor u3 craieir 40X, 40XH,
30XI'CA c tepmuueckoit o6paborkoit no TBepxoctu HB 240—
290. KOHCTpYKUMHM HENOABUXHBIX KECTKHX KOJEC NMPUBEACHLI HA
puc. 6.13, noaBuxHbIX — Ha puc. 6.5 u 6.6.

Ypolens
racra

Puc. 6.14. CxeMa cMa3LiBakHsi 3aielieHHsi H THGKOro NOJUMNKHKA BEPTHKAJILHOI'O
PeJYKTOpPa C NOMOWIbI0 MACTONOAbEMHOI0 KOHYCa:
I — xectTkoe Koneco; 2 — rubkoe Koyieco; 3 — OTBEpCTHS AJsA NMpoxoga Macha; 4 —
3a30p [JiA MPOXOJA Maclia M CaMOYCTaHOBKH TeHepaTopa; h — rexepaTtop
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Cucrema cmaspBanMs. /{1 BOJHOBBIX PEAYKTOPOB 0OLIEro
Ha3HA4YeHUS MPUMEHAIOT XUAKAE MUHEPAIbHbIE Macia. IIpoaykTsl
M3HOCA PEKOMEHIYETCS Y/IaBJIUBATh MAarHUTHBIMHU CIIMBHBIME NPOG-
kaMu. B penykropax ¢ KyJayKOBBIMH IEHEpPATOpaMHU NPH TOpHU-
30HTAJIbHOM PACIOJIOKEHHM LIEHTPAJIbHON OCH YPOBEHb Macia HoJi-
JKEH JOXOOUTh OO LEHTPA HIDKHEro HIapuKa rMOKOro MOAILMITHUKA
reneparopa. [Ipu BepTHKAJIBHOM PACIOIOKEHHH OCH HAZIO YCTAHAB-
JIMBaThL Macrnomnonarmowmuit xoHyc (puc. 6.14). B tuxoxomsbix mepe-
navax (n, <960 06/MHH) MOXHO MHOJHOCTBIO 3aJIUBATH PEIYKTOP
MacjIoM.

B cnyvae HEBO3MOXHOCTM NPHUMEHEHHS XUAKMX Macesd (mpu
HU3KHX TEMIEPATypax) MOXKHO NMPHUMEHATD IUIACTHYHBIE CMa30YHbIE
MaTtepHaibl, 3akjagbiBacMble NpH cOOpKe peAyKTOpa B IMOIIIMI-
HMKM M B 3alCIUICHHE WIM I0JaBacMble K CMAa30YHBIM TOYKaM
Ipecc-MacieHKaMH.

§ 6.4. IPUMEP PACYETA BOJIHOBOI1 NEPEJAYU

Texunyeckoe 3aganme. OnpenesuTb OCHOBHBIC APAMETPhI BOJI-
HOBOMH Nepefayy Mo CIEAYOIUM JaHHBIM: n, = 960 o6/Mun; n, =
=8 o00/MuH; BpaiiarOIidi MOMEHT Ha BeAOMOM Baly T, =
=60-10° H-mM; cpok cayxber I, = 3000 4. Marepuan rubxoro
koseca — cranb 30XH3A (o, =900 MIla; o_, = 450 MIla; 1., =
=260 MIla). Harpyska MeHsieTCA [0 OTHYJIEBOMY LHKJY.

BoibupaeM KOHCTPYKIHMIO Mepelaud ¢ KyJIaykoBLIM TEHEpaTo-
POM — [BYXBOJIHOBYIO.

1. TlepenaTouyHoe OTHOLICHHUE

ay _ Mo 960
iy = P = 120.

3TOT pe3ybTAT HE BHIXOJUT 3a MpPEaeibl PAaMOHAIBHBIX 3Ha-
YeHuil i, ykazauubix B TabJ. 6.1 mis cxemsl 1. [{ng QBYXBOJIHOBOIA
nepefaun H, = 2, K03)OHUMEHT KPAaTHOCTH HAa3HAYAEM PaBHBIM
emuuuue (k = 1) [cM. moscHenns x popmyne (6.3)].

2. HpenBapurenpHoe 4ucio 3y6neB rubkoro xosjeca no ¢op-
mylie (6.5)

2y = kn,ifd = 1.2 120 = 240.

3. IlpenBapuTte/IbHOE 3HAYCHUE JUAMETPA JACTUTE/IbHOH OKPYX-
HocTH rubkoro koJieca mo dopmyse (6.12)

3 3
dy > 1,66/ T, = 1,66]/60-10° ~ 300 Mm.
4. IpexBapuTesibHOE 3HAYCHHE MOMYJISA
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dy 300
m=-—==——=125 um.
5 240
5. IpeapapuTesbHOE 3HAYENe BHYTPEHHET 0 AuaMeTpa rudxero
xoseca no dopmyne (6.14)

D' =m'(z5 + 3,4) = 1,25(240 + 3,4) = 304.25 mm
6. Bribupaem rubxuii noMINNHUK; HAPYXKHBLI IRaMeTp ero Io
¢dopmyne (6.15)
T

0,36
D> 2,26 <1h03—) [Lh (n,, - :'12)]0’12 =

. 105 \0.36
=226 (60 i (1)(3) > [3000 (960 — 8)]%!% = 308 Mm.

Vcnosue D > D' sBoiionssercs. Beibupaem no T1abn. I19
npuioxenus mommunuuk 848, mmerournii pasmepbl D = 320 MM,
d =240 MM, B =48 MMm. MaxkcumanbHas YacroTa BpalIEHHs
Nmax = 1000 06/muH.

7. OxoHuaTeJbHOE 3HAYEHUE MOIYSIs

b 320
z, +34 240+ 34
Gmvkaifiliee CTaHaapTHOE 3HaueHue m = 1,25 mMm.

8. OxonuaTeIbHOE YHCII0 3yObeB rHOKOro KoJeca Npu NPUHATHIX
snadeHusx D u m no dopmyne (6.16)

D 320
2=, M= 105
Uncno 3y6neB xecTkoro kojieca mpu n,=2 u k=1 1o

dopmyae (6.17)

m= = 1,314 MM,

— 3,4~ 252.

z,=z,+kn,=252+1.2 =254

IMeperaTounoe OTHOIUEHHS NMPH OKOHYATE/ILHO NPHHSTHIX 3Ha-
yeHusax viicesl 3yObeB mo Qopmyne (6.2)

z 252
= ——2 = = — 126.
hz 5 — 2, 254 — 252
OTKII0HEHUE 3HAYEHHUS i\)) OT 3aMaHHOrO
ALY = (1800 — i55) 100 _ (120 — 126) 100 —— 59

ity 120
YTO IOMyCTHMO.
9. IpoBepounblif pacyer Ha MPOYHOCTH F'HOKOIO KoJjeca.
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Koapduument 3amaca mo HOPMaabHBIM HANPSXKEHHUAM MO (op-
Mmyie (6.23)

(o ) 450
S = = = 196‘
¢ koo, 0,887 - 198,64 e
__SGBG + 0,20,,. - 1_’0 K 0,82 -+ 0:2 : 70’56
6_; =450 MIla; ks = ! = ! = 0,887,
L - S P - B
O~ 450

no dopmye (6.24)

Ehm

.105.2 83.
7 = 035185 1493 2:10°-283-125

161,42 ~

c, =0,350, + 4,93
x 198 MIla;

3gech o popmyse (6.25)

T, sin 2a
oy = 632pY2V K,

506
=632-0,6-1,41 |/6g—151321—%-6—4- =185 MIla, E =2-10° MIla;

no ¢opmyJie (6.26)
h=m[051z, + 3 — (h* + ¢*)] - 0,5D =
=1,25[0,51-252 + 3 — (1 + 0,25)] — 0,5- 320 = 2,83 mm;
p=0,5(D+ h) =0,5(320 + 2,83) = 1614 Mm;
B, =0,82;

no ¢popmyse (6.27)

Eh

. 55 0
5, = 0,356, + 0,214—‘} = 035185 + 0,214 2107 283-1.25

161,42 ~
x 70 MIla;
[Se]=1,5+18; S,> [S.])

Kosh¢uuueHT 3anaca o xacaTeJIbHBIM HamnpspkeHUsM mno ¢op-
myne (6.28)

T-1 260
T ke, 1,55-13,6 ’
Th Ol e +01 136
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3nech t-4, =260 MIla; k, = 1,55 (cMm. Tabma. 6.2);
no ¢opmyne (6.29)
— - - 103
= 0,1(1h0p?,)T2 -2 (11,7-;)333,(;2 = 13,6 MIla;
D+hy 320+ 1,7
2 2
g =059 (c™m. c. 107); B, =0,82 (cM. Taba. 6.2);
no ¢opmyine (6.30)
. = 1 +R)x, _ 1+0)136
m 1—R, 1-0

a

hy =0,6-2,83 =1,7 mM; po = = 160,9 Mm;

= 13,6 MIla.

Tax xak [S,] = 1,5+1,8, To ycnosue (6.28) S, > [S,] ymosner-
BOPEHO. ) )

10. KoapduumeHTol CMEICHUS NPOU3BOIALIETO KOHTYpa IO
dopmyne (6.18):

rubkoro xoJieca

Xy =3 40,01z, =3 +0,01-252 = 5,52;

XECTKOro KoJicca
Xy =Xy — 1 + Kw(l + 5. IO_SKWZZ)=
=552—-14+1,1(1+5-107%-1,1-252) = 5,63.

11. DuaMmeTp OKPYXHOCTH BepUIMH 3yOheB rubxoro koseca mno
¢dopmyie (6.19)

da2 = dz + 2(XZ + KF) m=315+ 2(5,52 + 0,4) 1,25 = 329,8 MM,

K — xoadpunuent rosiopku 3yba rubkoro kojieca, npUHUMAEM paB-
HeIM 0,4 npu riybusne 3axoma h, = 1,4.
JuaMeTp OKpYXHOCTM BHmaguH rubkoro xojeca no ¢GopmyJe
(6.20)
dypy=d; +2(x; — hly — c*)m =315 +
+2(552—-1-0,25) 1,25 = 325,67 mm.

12. InaMeTp OKpYXHOCTH BepIUHH 3yOBEB >ECTKOro KoJjieca
no ¢opmyne (6.21)

doy = dy + 20, — hi)m = 317,5 + 2(5,63 — 1) 1,25 = 329,075 mm.
HﬂaMCTp Opr)KHOCTI'I BIMIAJUH XECTKOr'O KOJieca HC PaCCYHUTHI-

BaeM, TaK KaK OH 3aBHCHT OT [apaMeTpoB [0i0fAKa, KOTOPBIi
6yner mpUMeEHEH NpU Hape3aHuH 3yObeB.
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13. KITJ nepenauu no ¢opmyrne Taba. 6.1, cxema 1,

W 1=u® 1000137
W2 = T 0w T 1+ 126-0,00137

0,85.

3aeck npunsto Yfy = 0,00137 (cpeaxee 3nayeHwme).

14, TloUI¥MHUKU KayeHUs M0I0UPArOT MO METOdMKe, H3JIOKEH-
Hoit B ri. IX; Banbl W oOcu paccuuThiBalOT Mmoo (Qopmynaam
ria. VIIL



raaBa VII
PEMEHHBIE WM L EINHLBIE NNEPEJAYN

3azaHus Ha KypCcOBOE€ MPOEKTUPOBAHUE JeTajleil MallluH B TEX-
HHKyMaX COJEpXkaT pa3paboTKy OJHOTO U3 BIAOB rU0KuX mepeaay —
peMeHHOI win nemHoi nepemayu. FlepByro M3 HuX pacmonararoT
B KUHEMATHYECKO! CXeMe IPUBOJA HA Y4acTKe OT JICKTPOABHraTess
K PEOYKTOPY, BTOPYIO — [UIst Epefayu oT PEAYKTOPA K IPUBOJHOMY
pasty. Kax npaBuiio, Ta u apyras nepegaqi cjayxat s MOHWKEHHS
qacToThl BpauieHus. CrnenuajibHble HepeJayy, HOBbILIAIONINE YIJIo-
BYIO CKOPOCTh, 3[IeCh HE paccCMaTPHBAIOTCs, TAK KaK B THUIIOBBIX
3afaHUAX Ha KYPCOBOE HPOCKTHPOBAHHEC OHHM HE BCTPEYAIOTCA.

§ 7.1. INTOCKOPEMEHHBIE NMEPEJAYN

Ha puc. 7.1 noka3aHa cxeMa omkpbimoii TJIOCKOPEMEHHO
mepenayn. bosee cioxHbie BHABI NEpelay, paccMaTpHBaeMble B
'y4eOHO-CIPDABOYHOI JIHTEpAType, HaNmpHUMeED, MOJIYNEPEKPECTHBIE H
MEPEXPECTHBIE, B MPOEKTHbIE 3aJaHHs OOBIYHO HE BKJIIOYAIOTCS,
NO3TOMY 3[eCh OHH HE NPHUBOIATCH.

TexHuYeckre TaHHBIE IVIOCKUX PEMHE# npuBeeHsl B Tabs. 7.1 —
7.3.

Hawnbonee mmupokoe mNpUMEHEHHE MNOJYUMJIH pe3uHOmKaHesbie
PEMHH, OTHAKO UX HE PEKOMEHAYETCS NMPUMEHATh B cpele, 3arpss-

b

‘Q:E

41 dz

Pue. 7.1. Cxema pemenHoii mepezaun

118



7.1. Pemun nnockue pesunorkauessie (no TOCT 23831 —79)

Mpoknaakn H3 TKaHu

TexHuueckne

XapaKTEPUCTUKH NPOKAAAOK 5-800 BKHA TT?( 1155(()). TK-200

HomunanbHas npoyHOCTb,

H/mMM wiupussl npoknaaku:
NO OCHOBE 55 55 150 200
no yTKy 16 20 65 65
Haubonbuiasn monyckaemas Ha-
rpyska po Ha npoksaaky, H/mm

WHPUHDBI 3 3 10 13
PacdeTnas TomunHa npoxiaaku
C PE3IHHOBOH MPOCJIOHKOH, MM 1,5 1,2 1,2 1,3

[tosepxHoCTHAS INTOTHOCTH NPO-
KMaAKH C PE3UHOBOM MpPOCIOii-
Koit, Krfm?2 1,6 1,3 1,3 1.4
Yucno npoknafox npu wupHHe
pemua B, MMm:

20-71 3-5 3-5 - -

80—112 3-6 3-6 - -

125—-560 3-6 3-6 3-4 3-4
Mpumeuwanua: 1. Tkauu npokiagok’ B-§00 — xnonyatobymaxHas;

BKHJT — u3 uuteli noawdpupa u xmonka; TK-150, TA-150, TK-200 - cuu-
TeTHYECKas.

2 IHupuny pemHs BbIOMpatoT W3 CTaHOapTHoro psaga: 20; 25; 32; 40;
50, 63; 71; 80; 90; 100; 112; 125, 140; 160; 180; 200; 224; 250; 280;
315, 355, 400; 450; 500, 560 (psm npusesen c¢ cokpaienuem —no [FOCT
3Haqesun b maHol mo 1200 mwm).

3. Macca pemHs, kr

0 = (mz + 81150) b/,

re M — MOBEPXHOCTHAA MIOTHOCTb NPOKAAKHM, Kr/M2; z — YHCO NPOKAAMOK;
§ — TonwuHa obknanku, M; b — wHpuHA pemHA, M; | — DJAMHA peMHA, M;
yncno 1150 — n10THOCTb pe3uHOBOl OGkaanks, xr/m>

HEHHOI1 napamu HedTenpoaykToB. Koscanslie peMHU XOPOLLO BbI AEP-
UBAIOT MEPEMEHHBIC HATPY3KHU, HO HE PEKOMEHIYIOTCS 1S IKCIUTya-
Tauuy B CPeJax C BLICOKOH BJIAXXHOCTBIO, C MapamMu KUCAOT U LUEIIO-
deit. CTOUMOCTD KOXAaHBIX peMHe#l CPaBHHUTE/IbHO BbICOKA, MpUMeE-
HEHHE HX OrpaHH4YeHO. PeMHUM x.ionuamobymaxncibie HenOpOrH,
XapakTepH3YIOTCA XOPOLUUM CUEIIEHHEM CO LLIKUBOM, HO YYBCTBHU-
TENbHBI K BO3JACHCTBHIO KUC/IOTHBIX U BOAAHBIX napoB. B KypcoBsix
NPOEKTAX BBIOMPAIOT OOBIYHO PE3UHOTKAHEBBIE PEMHM, €C/AW HET
CeHHa/IbHBIX YKA3aHUI B TEXHUHECKUX YCJIOBHUSX.

Heobxoaumple 1J1si NPOEKTHPOBAHUS PEMEHHOH mepenayu /aH-
HBIE COAEPXATCS B 3afaHHM, 2 HMEHHO: YC/AOBHUA OJKCMIIyaTauu,
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7.2. PeMHH KoXamHble 7.3. Pemuu xJion4aTobyMaskubie

(mo I'OCT 18679—-73) uejisHoTKanbie (o FOCT 6982-75)
Tonuuxa Mupuna b, Tonuwuxa Mupuna b,
S, MM MM 9, MM MM
3 16; 20; 25 4,5 30; 40; 50; 60;
. 40- 75; 90; 100
35 [32;40; 50 65 | 30; 40; 50; 60;
4 63; 71 75; 90; 100; 115;
. 90; 100; 112 125; 150; 175
43 80; 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 Mpumevuaunue. B cxobkax
yKa3aHBl HEPEKOMEHJyeMble 3Ha-
YEHUS IMHPHHBI PeMH4.

KMHEMaTU4YecKas CXeMa, nepefaBaeMasl MOLIHOCTb, YacCTOTHI Bpa-
lIeHHA N1, BaJIa JBUTaTella U n,— BefoMoro Likusa. [lepemarouroe
OTHOIIEHUE PEMEHHOI NepeJayl ONpene/aioT U3 KHHEMATHIECKOro
pacyera mpuBoja, KaK yka3aHo B rJL. l.

Bpamaromuii MoMeHT Ha Baiy Beaywero wkusa (H-m) Haxo-
IAT mo ¢opmyiie

T1 == y (7'1)

raoe P — momnocts, Br; ©, — B pan/c; ny — B 00/Mun.
Huamerp Bexyilero mkusa (MM) BBIYHCISIOT 110 SMIIEPUYECKOM
3aBUCHUMOCTH 3
di=6)/T, (7.2)

rore T, — 8 H-MMm.

ITo HalineHHOMY 3HAueHHIO MOAOMPAIOT AMAMETP LIKUBA (MM)
u3 crangaptHoro psaga no [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.

JuaMerp BeIOMOro IIKHUBa (MM) ONPEACIIAIOT C yYeTOM OTHO-
CHUTEJIBHOI'O CKOJIBXEHHUS PEMHSA €:

dy =dqi(l —¢); (7.3)

IUIS Tepenay C peryjiMpyeMblM HaTskeHueM pemus € = 0,01.
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o BBIUHCIIEHHOMY 3HAYEHUIO d, MOAGHPAIOT LIKUB C IMAMETPOM
U3 CTaHOApTHOrO psda (CM. Bbillle) M YTOYHSAIOT NEpeaaTOvHOE
OTHOLIeHHEe i HAa ocHOBaHmu (opmynsl (7.3). Tak kak BennuMHA
CKOJIbXCHHUS € MPeHeOPEexUMO Maja, TO OOBIYHO MPHHHMAIOT

mo_ dy

) di’

Mexocesoe paccrosnue nepegaud (cMm. puc. 7.1)
a=2(d, +dy) (7.5)

Vron ob6xpata Majaoro HIKuBa

(7.4)

g ~ 180 — 60 iz—g—di. (7.6)
JnuHa pemHs (Ge3 yuera mpunycka Ha COCIWHEHHE KOHIIOB)
d, — d,)?
L=2a+ 05n(d, + d,) + (4 4ai‘ (7.7
PacueTHas cKOpPOCTH peMHs, M/C
ﬂdlnl
= 5 = .
v =0,5d,®, 50 (7.8)
roe d; —B M.
Cuwibl, AeiicTByromiMe B peMeHHOH mepenaue, H:
OKpYXHas p
Fi=—; (7.9)
v
HaTsDKEHUE BEOyllel BETBHU
Fy=Fy + 0,5F,;
HATSDKEHIE BEIOMOI BETBH (7.10)
F, =Fy—05F,

rae Fo, — npensapuTe/lbHOE HATSDKEHUE KaXIOi BEeTBH, oImpese-
nsiemoe no dopmye
Fo = o4bd, (7.11)

B KOTOPOIi 6, — HANPSIKEHNUE OT NIPEABAPUTEILHOrO HATDKEHUS PEM-
Hsl, ONTUMAaTbHOE 3HaueHue ero ¢, = 1,8 MIla; b u 6 — wHpHHA K
TOJIIMHA PEMHS, MM.
Tpebyemyro NIMPUHY PE3HHOTKAHEBOIO PEMHS HaXOIST COTJIACHO
T'OCT 23831—79 u3 ycnosus
F

> : 7.12
b> z[p] (7.12)
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3/1€Ch z — YMCIO NPOKAAROK, Bbibupaemoe no taba. 7.1; [p] — no-
nyckaemas paGoyas Harpyska Ha 1 MM IUMPUHBI NPOK/IAAKH,

[p] = PoC.L.CCo. (7.13)

3uayeHus Haubonblleil nomyckaemod Harpy3ku Ha 1 MM
Po X

MPHHBl MPOKJIAAKM) npuBeneHs! B T1abn. 7.1; xoadduuient C,
yuM1bIBAET BJIHMSHUE yriia 0OXBaTa PeMHEM MEHbLUErO LUKHBA!

C,=1—0003(180 — 03); (7.14)

ko3t puuuent

C, = 1,04 — 0,00042, (7.1

OH YYMTBHIBAET BJIMAHME CKOPOCTH pemHA; koapduuueHt C, yuu-
THIBAOLLIMII BIMSIHUE pexkuMa paboTsl, BuIOupaloT no 1ab.. 7.4. Koad-
¢bunuent Cy yuuTBIBACT pacnoNoXKeHHe Nepeaayu: eciiu yroa 0 Hak-
JIOHA JIMHUM, COCAMHSIIOIIEH HEHTPBI [IKMBOB, K TOPU3OHTY HE Ipe-
soiaer 60°, To npunumaior Cy = 1; mpu 6 > 60° Cy =0,9; npu
6> 80° Cy=0,38.

7.4. 3uavenns koxpduuuenta C; 148 peMeHHbIX mepenay
OT ACHHXPOHMBIX JBMraTe/iei ¢ KOPOTKO3AMKHYTHLIM POTOPOM

Xapaktep Harpysku Tunst MaurmH Cp

JleHnToyHble
CTAHKU TOKapHbIE,
Hble, WandOoBaIbHbIC

C He3HayuTeNbHBIMU Kojeba-
HUAMHM, NYCKOBas Harpyska o
1209, HOMHMHANBHOIA

kouseiiepst; | 1,0
CBEPJIUIIb-

xoBas Harpy3ka ao 3009% uo-
MUHAIbHOHU

MeJSIbHULbL, APOOHIIKH, MOSIOTHI;
NoAbEMHUKU

C yMepeHHBIMH KONEGAHHAMH, MMaacTuHyaThIe KOHBEHEPBL; | (g
myckoBas Harpyska go 1509 | CTAHKH ¢pe3epHsle, peBOsbLBEp-
HOMMHHATBHOI Hble,  IUTOCKOULIU(OBANbHbIE,
HAacoChbl B KOMIIPECCOPbI MOpIll-
HeBble
Co 3HauyuTeabHBIMU KONebaHus- | KoHBelepbl BHHTOBbIE n| 038
MM, TycKoBas Harpyska [Jo | CkpeOKoBbie, KOBILOBbIE 3JieBa-
200 % HOMMHanbHOI TOpbl; CTAHKU CTPOTa/bHbIE U
JONIOEXKHBIE; MPECChi BUHTOBbIE
M 3KCLUEHTPHUKOBBIE
C peskumu xosiebanuamu, nyc- | JleconuiabHbie pamsl; mapossie | 0,7

Mpumevanue. [lpn pabore &8 nse cmenbr 3HaveHus Cp CHHKAIOT Ha
0,1; npu Tpexcmennoit pabore — Ha 0,2.
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Jis nepepay ¢ aBTOMATHYECKMM pErylHPOBAHUEM HATAKCHHSA
peMHA Cy =1 npu mob6oM 3HaueHuu 6.

Haiizensnoe no ¢opmyne (7.12) 3nauenue b oxpyraswoor go 6au-
xaiiuiero 6onemiero mo ta6s. 7.1, s obecreyeHuss OOCTATOYHON
3JIACTHYHOCTH pEMHA HeoOXomuMo cobironarb yCjaoBHE

8 = 8pz < 0,025d,, (7.16)

rae 8o — TONMLMHA OJHOM NPOKNANKH C PEe3HMHOBOH MPOCIOHKOIM
(cM. Tab:. 7.1); eciiu OHO HE BBINOJIHEHO, TO CIEAYET YMEHBLIMTH
YUCJIO MPOKJIANOK Z U MOBTOPUTH pacueT mo ¢opmytie (7.12).
Fipu pacyere ceueHnid KOXaHBIX M XJIOM4aTOOYMAaXHBIX PeMHeN
ONpEnENAIOT TUIOMIAAbL TONEPEUYHOTO CEeUeHUs: peMHa no Qopmyse

F,

b8 > T3
[x]

(.17
rae [k] = koCoCoC,Ce.

3necy [k] — nomyckaemas yunenbHas OKPYXKHAas CHIA HA EAMHHIY
IJIOWAN MonepeyHoro ceuenusa pemus, MIla (uucinenno MIla =
= H/MM?); mpu o, = 180°, ckopoctu pemus v =10 M/c, 6 =0° u
oo = 1,8 MIla mpuHMMaroT ajia KOXaHbIX pemueit k, = 2,2 MIla,
Iuis xiomvyatobyMaxHelx k, = 1,7. 3navenus xoapduuuenron C,, C,,
C, u Cy Takue Xe, KaKk ¥ Ui Mepeiad Pe3HHOTKAHEBBIMU PEMHAMU.
Tomuuna pemueit 6 < 0,03d,. Minpuuy pemus BbIOMpAIOT IO
Tab6n. 7.2 wiun 7.3 tak, 4yro6nl 6bU10 cobmomeno yciosue (7.17).

MaxcuMalibHOe HANpsKEHHe B CEYCHHM PEMHS

Gmax = O3 + O, + O, (1.18)
rI€ Hanps>keHHe OT pacTsKECHUS
F,
== 1
C1 bo (7.19)
HanpsxeHue oT m3ruba peMHs
)
o, =E, ;1—; (720)
1

VIS KOXaHBIX M pE3HHOTKAaHeBbIX pemHel E, = 100+200 MIla,
s xjgonyarobymaxuux E, = 50+80 MIla.
HanpsixeHne oT HeHTPoOEXHOM CHIIBI

G, = pv2-107°, (7.21)
IJIOTHOCTL peMHs p = 1100+-1200 xr/mM3; mmoxutens 107° emy-
KHT IUIs nepesoia o, B MIla.

MaxkcuMailbHOE HanpsikeHue, BhiYUciIeHHoe o dopmyite (7.18),
HE JOJIKHO NPEBBIIATH DPEsieNa BEIHOCIUBOCTH o, < 7 MIla nas
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PE3UHOTKAHEBBIX U KOXAHBIX peMHeli; o_; < 5 MIla — gns xnomya-
TOOYMAaXXHBIX PEMHEIA.

PacueTHylo HOJroBEYHOCTH pPEMHS ONpENENSAIOT B 3aBUCH-
MoOCTH OT 06a3oBoro umciaa UUKIOB (OOBIYHO €ro MPHHAMAIOT
paBHeiM 107) M OT uMcia npoGeroB 3a BCe BPEMs OKCIUTYATALMU
N, =2-3600HyA, rae A = v/L— uucrio npoOeros peMus B CEKYHAY;
JOJITOBEYHOCTh, Y

06_1 * 107C,'CH .

Ho = GGen2 - 36002,

(7.22)

3

C;~15 [ﬂ — 0,5 — ko3ddunnenT, yuuTnIBarOLMIt BIUsSHUE HEpeaa-
TOYHOro oTHoweHus i; C, =2 NpHU MepHOAMYECKH H3MEHSIOLLEIiCs
Harpyske OT Hy/ls [0 HOMHUHAne#oro 3sauyenus; C, =1 npu
NOCTOSHHOI Harpyske. Pexomennyemast monroseunocts H, He
Menbiue 2000 u.

Harpy3ky Ha Banbl peMeHHOII Hepeiauy ONpeneisioT B 3aBu-
CHMOCTH OT crocoba PeryJIMpOBaHUs HATSKCHUS PEMHS:

NpH aBTOMATHYECKOM PEryIApOBaHHH

F, = 2F, sin %; (7.23)
IpH MEPUOANYECKOM DeryJIHpOBAHMH
F, = 3F, sin 2L (1.232)

2

ITocsrenosaTensHOCTh PacyeTa RIGCKOpPeMeHHOH Nepenasm nosc-
HSAETCA KOHKPETHBIM YMCJICHHBIM MpumepoM (Tabii. 7.5).

Wcxonuele naHHbIE NPUHATBI U3 OpUMEpPA KMHEMATHYECKOrO
pacueTa mnpuUBOJA, BBIMOJIHEHHOrO B IJI. 1: B KHHEMAaTHYECKOM
cxeMe npuBona (cM. puc. 1.1) peMeHHas mepenava pacilo/IoXeHa
MEXJy JMeKTPOJABHraTeJeM U DPEOyKTOPOM; IepenaBaeMasi MOLI-
HocTb P =3,6 xBr; Ommxaifiumif mo katajlory OJIeKTpPOJBHra-
TeJb (cM. mpwioxenue, Tabsi. I11) 4A112MB6Y 3; momnocts 4 kBT;
CHHXpOHHasi 4acToTa BpameHust n, = 1000 o0/MuH; ckosbxeHue
s§=51%; T./T.ox=20. IlepenarouHoe OTHOLICHHE pPEMEHHOI

nepenayu i = Mo 2,5
n;

Illxueb! WrockopeMenHbix nepeaayi. OOHH M3 LIKMBOB Mepeaayu
BBINMOJIHAIOT C raakuM o6oaoM, BTopoil (Dosbnii) — BBINYKIIBIM
(puc. 7.2). Marepuan HIXMBOB: OPH OKPYXHOH CKOPOCTH [0
30 M/c—uyryu CU 15; npm OGosbwueii ckopoctH (mopsaxa
30 — 50 M/c) — cranb 25J1 (He Huxke); [Uis OGHICTPOXOMHBIX Hepenay
(v = 50 M/c) — amoMuHEEBbiE CIUTaBBI.
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7.5. Pacuer miocKkopemeHHOH Nepeaaun

N mo "
nop. Onpenensemblii napamerp YiicnenHoe 3HaueHue
1 Yacrora BpauweHus Beayulero | ny =1000(1—0,051)=949 o6/mMun
wKLBa, 06/MUH
ny=n(l —s); (1.3)
. .103
2 | Bpawaromuit MOMeHT Ha Beny-| T| = w: 36,4 H-Mm
wieM Bany, H-Mm 3,14-949
r="r_32F, .1
(V] T,
3
3 | Iuamerp Beayuiero wkupa, Mm | d; = 6]/36,4- 10° = 198 mwm;
o~ npunuMaeMm d; =200 MM (cM.
4 % 6}/ F, (721 ¢ 120)
4 | IuaMeTp BEIOMOIO LUKHBA, MM d,=200-2,5(1-0,01) =495
d,=d,i(l —¢); (7.3) | MM; npuHuMaeMm d, = 500 MM
(eMm. c. 120)
500
5 IMepenaTouHoe oTHoLUEHHE =——  =2525.
4 200(1 — 0,01)
: 2
= 5 7.3 ]
! di(l —¢) 3 OTKJI0HEHHE -Afl=
i
(2,525 — 2,5)100 o
- = l
2,5 %
(monyckaetcss no 3%)
6 | MexoceBoe paccTosiHHE, MM a =2(200 + 500) = 1400 mm
a=2d, +d,); (7.5)
7 | Yron obxeata Mainoro wikisa | af = 180 — 60%—0—0— =167°
0 =180-60-2=9. (74
a
8 | AnuHa peMHs, MM L=2-1400 +0,5-3,14(200 +
L=2a+ 0,57[(0'1 + dz) +
=dy” + 500) + L= &) 3970 wm
= (7.7) 41400
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ITpodoaxcenue mabs 7.5

}fogo OnpenenseMbif mapamerp YucneHHoe 3HaveHue

9 | CkopoCTh pemHs, M/C 3.14.0.2-949

V=" " =10 M/c
_ mdim 158 60
60 ° '
.103
10 | OxpyxHas cuma, H F,=3%=360 H
P
Fi=— (1.9)

11 | U3 Tabn. 7.1 BoiGupaeM pe- | d=0pz=1,5-3=4,5 mm;
MeHb B800 ¢ uucnom mpoxna- | 0,025-d; =0,025-200 =5 MM,
nok.z=3, 8y=1,5 MM, po= | VciioBue BBIMOJIHEHO
=3 H/mm. IlpoBepsem BbI-
nonxenue ycnosus O < 0,025d,

12 | Kosbduument 172 obxsata | Cy=1—0,003(180 — 167) =
Cy=1-0,003(I"~a°); (7.14)| =0,96

13 | Koapduuument, yuntbBarowwii | C, = 1,04 —0,0004-102=1,0
BJIMSIHUE CKOpPOCTHU peMHd, C, =
= 1,04 — 0,0004v2; (7.15)

14 | KoadouuueHnt pexuma pabotsl | [Inga nepemauud x JICHTOYHOMY
C, —no Tabn. 7.5 KOHBEHEPY mNpH  HOCTOAHHOMH

Harpyske C,=1,0

15 | Koapduuument, yumrbBaromuii | [Ipn HakmoHe no 60° npuHuMa-
yroJ Hak/JOHA JIHHUM LEHTPOB | eM
niepenayd, Co Co=1

16 | Homyckaemas paGouas Harpys- | [p] =3-0,96 =2,88 H/mmMm
Ka Ha | MM HIMpUHB HpoO-
xnanku, H/mm
[P = PCaCC,yCo: (7.13)

17 | Mlupuna pemHs, MM > 360 =42 mMM; 1O

3.2,88
b> F, : (7.12) | Ta6:. 7.1 npunumaem b = 50 MM
z[p}

18 | [IpemBaputenbHOE  HATSKECHHE Fp=18-50-4,5=405 H
pemus, H
Fo=0,b3; (7.11)
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TIpodorrcenue maba 1.5

; !\fo;o Onpenensemblii napamerp Yucaentoe 3navedne
19 | Hartsaxenune Berseii, H:
Beay en
Fy=Fy+0,5F,. F)=4054+0,5-360= 585 H;
BeJIOMOi ’
Fy=Fy—0,5F, (7.10) | F,=405-0,5-360=225 H
585
20 | Hanpsxeuue ot cunel Fy, MIa | 0, = 5045 =2.6 MIla
F, ’
O =-— 7.19
=350 (7.19)
4,5
21 | Hanpsaxenne uarn6a, Mlla c,= ]00—270—6 =225 MIla
)
c,= E,,Tl 5 (7.20)
22 | Hanpaxenne oT ueHTpodex- | 6,=1100-102.10"¢=0,11 MIla
Hoil cunwi, MIla
o,=pv2107°; (7.21)
23 | MakcumanbHoe  HanpskeHue, | O . =26 +225+0,11 =
MIla =4,96 MIla.
Omax=0,+0G,+0,; (7.18) | Ycnosue o, <7 Mlla Bu-

NNOMTHEHO

24 | MpoBepka NOJNrOBEYHOCTH peM-
HA:
ynciio ripoberop A = —E— , A= 39]902 =26c;
Ci=15]7-0,5; C=150/25-05 = L6;
C, = 1 npit nocroannol Harpys- C. =1
Ke. e
HoaroscyHocTs, U o= 7°-107- 1,6 —
6. . .
0 5%,10°C,C, . 4,96°-2-3600-2,6
® 7 58..2-36001 (722) | = 6650 4
25 | Harpysxa na BaZbl nepenauu,
Fy=3Fgsin L, (123) | Fy=3.405.5n45" _ 1213 H
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B =
\ < 1:25140
B8<300 ’
8
7 _.,.L..Q_a_
60
DA
w74 |
2231 A
< 125%1:40
277,
<t hy

8 N

Puc. 7.2, Wkus niockoperiennoii mepeaaun

JuaMeTpbl IUKUBOB OmpeneNstoT pacueToMm no dopmysie (7.2) 4
OKPYTJIAXOT A0 CTAaHZAPTHOTO 3HauyeHus (cM. c. 120).

lupuny B oboma HasHA4arOT B 3aBUCMMOCTH OT LUMPHHBI b
pemMHs, kak ykazano B Tabn. 7.6. lllepoxoBatocts paboueii mosepx-
socru oboma Ra < 2,5 mkM. B 3aBucumMoctu ot mwupunst 0601a onpe-
HENSIOT CTpeny BbimyknocTy mo 1abh. 7.6. Tonmuna. obona y kpas
s =0,005d + 3 MM; TOoNUIMHA BBLICTYNa Ha BHYTPEHHeH CTOpPOHE
oboaa A/ MIABHOTO CONPSIKEHUs €ro Co cnuuamMu (Bbicota pudra)
e=s+0,02B.

HlkuBe! nuamerpom A0 300 MM BBIMOIHSIOT 0ObIYHO 6€3 cnul —
€ IUCKOM TOJLIUHOI §; = (0,8 + 1) s. lIkuBer auamerpom no 500 mm
BBINOJIHAIOT € yucjaoM cnull z = 4; npa d > 500 mm z = 6. Criuubl
SJUTMNTHYECKOTO CEYCHHS PACCUMTHIBAIOT Ha W3ru0; MPUHUMAIOT
ycloBHO, uto cuia F, Bocnpunumaercs z/3 cnunamu. PacuerHoe
CEYEHME CIHIL PACNONAraloT YCIOBHO B OUAMETPAIbHOMN MJIOCKOCTH,
npoxondiledl 4epe3 LEHTP IUKMBA MEPNEHIUKYJIAPHO OCH CIHIBI;
COOTHOILIEHIe oceii aynmnca a:h =04,

MOMEHT CONpOTHBIIEHUS OMHON CIMIBI B YCITOBHOM CEUEHIU

We nah? _m

Tan” _ 3
32 32 04h
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7.6. llnpuna B o0ona MIKHBA B 3aBHCHMOCTH OT LUMPHHBI PEMHS
(mo 'OCT 17383 —73). Pazmepsi, 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 71 125 140 250 280 500 560
71 80 140 160 280 315 560 630
80 90 160 180 315 355
90 | 100 180 200 355 400

Huamerp wkusa d

“’“P"“g obona 250280 [ 315—355 | 400450 | 500 —560 [ 630~ 1000
Ctpena BBIYKJIOCTH y
Ho 125 1,0 1,0 1,0
Cs. 125 pmo 160 0,8 1,0 1,5
Cs. 160 12 1,5 5

Vcnosue npousoctu

oy Mu _3Fd oo
“E W T 2aw SO
OTKy1a 3
38F,d

Pasmepsl oceii s/uMnca B cedeHuu cnuubl 61u3 obopa
a; = 0,8a; hl =O,8h.

Jmna crynunel wixuBa | = (1,5+2)d, (Ho pexoMeHayeTcs He
OoJiblue wWUpUHBI 00013); HAPYXHBIA [JUaMETpP CTYNHUBI d, =
=(1,8+2)d,, roe d, — nmamerp orBepcTus. B mpumepe pacuera
IUIOCKOPEMEHHOM nepenayu guaMerp BegoMoro mxusa d = 500 MM,
wupuHa pemHsa b =50 mM; mo Tabn. 7.6 Haxomum B = 63 mm;
tomuuHa oboma y xpas s =0,005-500 + 3 = 5,5 MM, npuxumMaeM
s=6 mM; pupt e=5+002B=6+0,02-63~75 mMm; cTperna
BeinykyiocTu (mo 1abi. 7.6) y = 1,0 mm. OcH 3/uinmnica B YCJIOBHOM
ceyeHuu cnuubl — no ¢opmyne (7.24) mpu z = 4:

3 3
38Fd _]/38-360-500
h_VZ[G,.]_V T30 =385 M.
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3necy nns wyryna npunaro [o,] = 30 MIla = 30 H/mm?. Ipunu-
mMaeMh =40mMm; a =04h =0,4-40 = 16 MMm; h; = 0,840 = 32 mMm;
a;, =08-16~ 13 mm.

§ 7.2. KIMHOPEMEHHBIE NEPEJAYUN

OcHOBHBIE NapaMeTpbl PE3MHOTKAHEBLIX KJIMHOBBIX pPEMHEN
pernamendtupoBansl  I'OCT  1284.1—-80 — TOCT  1284.3-80
(trabn. 7.7).

KunemaTuueckas cxema nepeaauyd Takasi ke, Kak W IJIOCKO-
pemennoit (cMm. puc. 7.1). K HeoOXoauMBbIM 115 NPOEKTHPOBAHHSA
KJIMHOPEMEHHON nepeiauy JaHHbIM OTHOCSIT: pacUueTHYIO nepenapae-
MYIO MOLWIHOCTL P, ycinoBHsa J3KcniyaTauud, 4acToTy BpalUeHns
BeJylUero LIKMBA, NEpENaTOYHOE OTHOLUEHHE i = n,/n,.

JluaMeTp MEHBLUEro IIKUBA OHPEAeNsioT M0 IMIMUPHYECKOH
¢dbopmyne

dy ~(3+9))/T, (7.25)

rae T, — Bpawarownii MoMeHT, H - MM, o popmysie (7.1);d; — BMM.
IMonyueHHBIH pPE3YJILTAT OKPYINIAOT OO CTAHJAPTHOTO 3Have-
Hus (cM. ¢. 120), HO HE MeHblile MHHHMAaJBHOTO dy, YKa3aHHCTO B
Taba. 7.8.
Juametp d,, BeiuucienHblii no gopmyne (7.3), okpyrasior (cMm.
c. 120) ¥ yTouHAIOT NepeJaTO4YHOE OTHOLIeHue i. Mexocesoe pac-
CTOSIHHE HA3HAYAXOT B HMHTEPBANE

Amin = 0,55 (d; + d2) + To; }

(7.26)
Amax = dl + dZ’
rae T, — BBICOTA CEUCHHS peMHs, ykazaHHas B Tabn. 7.7.
Hdnuny pemus onpenenstor no ¢opmyne (7.7), okpyrasior o
CTaHAAPTHOrO 3HAYEHHM$, NPUBEJEHHOr0 B MpUMeyaHuu k 1abn. 7.7,
H YTOYHSIOT MeXOCEBOE PacCTOAHHE

a=025[(L,—w) +)/(L,— w)? —2y], (1.27)

rne L, — pacueTHas iuHa pemus; w = 0,51 (d; + dp); y = (dp — d,)
Vron obxBaTa MeHblUEro LUKHBA

o = 180 — 57 iz%ﬂ. (7.28)

Jns Bbibopa peMHsi MO €ro CEe4eHHIO CJIYXMT HOMOrpaMma

(puc. 7.3).
Cnocofbl peryJMpoBaHus HAaTsSOKeHHs PEMHS NPEACTaBJIECHBl HA
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“7.7. Kaunossie pemun (o TOCT 1284.1-80)
Pasmepsi, MM

O6o-
aHaue” dy, 1 Macca
HHe He Iy w T, A Ly AL | oaHoro
CEUCHHA | peHee MeTpa,
peMHus Kr
(0] 63 851 10 6 47| 400 -2 500 25 | 0,06
A 90 | 11,0] 13 8 81 560 —4 000 331 0,10
b 125 1140 ] 17 | 10,5| 33| 800—6300 40 | 0,18
B 200 190 22 | 13,5( 230 1800—-10000| 59 { 0,30
r 315 | 27 32 | 19,0 476 3150—14000| 76 | 0,60
pii 500 | 32 38 | 23,5| 692 4500—18000 | 95| 0,90
E 800 | 42 50 | 30,0 | 1172 6300—18000 | 120 | 1,52

Mpumeuanusn: 1. B rpade A ykazaHa miowans mnomepedHoro ce-
ueHUs pemus, Mm?; B rpade AL — pa3nocTb Mexgy pacueTHOH L, H BHyTpeH-
Heit Ly, AnuHOH peMHA.

2. CraupaptHeiii  pan aaun L,: 400; 450; 500; 560; 630; 710;
800; 900; 1000; 1120; 1400; 1600; 1800; 2000; 2240; 2500; 2800;
3150; 3550; 4000; 4500; 5000; 5600; 6300; 7100; 8000; 9000; 10000;
11200; 12500; 14000; 16000; 18000.

3. B TexHuueckH OOOCHOBaHHBIX Cly4asix MJOMYCKAIOTCS MPOMEXYTO4H ble
3navenua L,: 425; 475; 530; 600; 670; 750; 850; 950, 1060; 1180;
1320; 1500; 1700; 1900; 2120; 2360; 2650; 3000; 3350; 3750; 4250;
4750; 5300; 6000; 6700; 7500; 8500; 9500; 10600; 11800; 13200; 15000;
17000.

YcnoBHbie 0003HaYCHHS PeMHEN

peMens cedenus B ¢ pacuerHolt amunod L, =2500 MM, c kopamoii
TKaHbIO B HECYLUEM CJIO€:

Pemenv 8-2500 T I'OCT 1284,1—-80;

TO %, C KOPAUWHYPOM:
Pemens B-2500 Wl FOCT 1284.1—80
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7.8. HomunanbHas MomuocTs P, KBT, nepenapaeMas OQHHM KJMHOBBIM

pemuem (mo FOCT 1284.3—80, ¢ coxpaiieHusiMH)

Ceuenne
peMHs
(anuua
Lw MM)

dy,
MM

Yacrora Bpauiesus n;. 06/MuH

400

800

950

1200

1450

1600

2000

o
(1320)

71

—

A\

0,22

0.23

0,39
0,40
0,42

0,45
0,46
0,48

0,54
0,56
0,58

0,63
0,66
0,68

0,69
0,71
0.73

0,82
0,84
0,87

80

—

A%

0,26
0,27
0,28

0,47
0,49
0,50

0,55
0,56
0,58

0,66
0,68
0,71

0,77
0,80
0,82

0,84
0,86
0,89

1,0
1,03
1,06

100

—

._
wuv ]l guin jouie

\%

0,36
0,37
0,38

0,65
0,67
0,70

0,75
0,78
0,80

0,92
0,95
0,98

1,07
1,11
1,14

1,16
1,20
1,24

1,39
1,43
1,48

112

—

\Y%

0,42
0,43
0,44

0,76
0,78
0,81

0,88
0,91
0,94

1,07
1,10
1,14

1,25
1,29
1,33

1,35
1,40
1,44

1,61
1,66
1,72

A
(1700)

100

b—
M

\Y%

0,50
0,52
0,53

0,88
0,91
0,94

1,01
1,05
1,08

1,22
125
1,30

1,41
1,45
1,50

1,52
1,57
1,62

1,65
1,71
1,76

125

-

\Y%

0,71
0,74
0,76

1,28
1,32
1,36

1,47
1,52
1,57

1,77
1,83
1,89

2,06
2,13
2,19

2,22
2,29
2,36

2,42
2,50
2,58

160

—
SN VR S BV V) S IRV ) §)

\

1,00
1,03
1,07

1,81
1,87
1,93

2,52
2,60
2,69

2,92
3,02
3,11

3,14 |

3,24
3,35

3,61
3,53
3,64

180

—

1,16
1,20
1,24

2,10
2,17
2,24

2,93
3,03
3,12

3,38
3,50
3,61

3,63
3,75
3,87

3,94
4,07
4,19

(2240)

140

A\ e

1,12
1,16
1,20

1,95
2,01
2,08

2,64
2,72
2,82

3,01
3,10
3,21

321
3,32
3,42

3,66
3,78
3,90

180

A%
(SR R 3 IR 7 S IV 7

V==

1,70
1,76
1,81

3,01
3,11
3,21

4,11
4,25
4,38

4,70
4,85
5,01

5,01
5,17
5,34

5,67
5,86
6,05

224

__._
M
[T S IR

2,32
2,40

4,13
4,27

5,63
5,81

6,39
6,60

6,77
7,00

1,55
7,80

132




Mpodorsicenue maba. 7.8

Cesenue YacroTa Bpawenusa #,, o6/Mum
pemus d, i
(onuHa MM
Lp, mm) 400 | 800 | 950 | 1200 | 1450 | 1600 | 2000
224 | >3 | 247|440 504 600! 6,81 7,22 | 8,05
b
(2240) 1,2 | 3,09 549 | 6,26 | 7,42 | 8,30 | 869 | 9,20
280 1,5 | 3,19 | 5,67 | 6,47 | 7,66 | 8,57 | 8,97 | 9,50
>31329|585] 6,67 791 8841 9,26 9,80
Ceuetne YacroTa BpaweHus n,, ob/mMuH
pewa d i
(anvua !
Ly, mm) 400 800 950 1200 1450
1,2 3,20 5,47 6,18 7,18 797
224 1,5 3,31 5,65 6,38 7,45 8,23
23 3,41 5,83 6,58 7,69 8,49
1,2 4,63 8,04 9,08 10549 | 11,47
280 | 1,5 4,78 8,30 9,37 10,83 | 11,84
B >3 493 8,57 9,67 1,17 | 12,22
(3750) 1,2 6,47 1,19 12,55 14,23 | 15,10
355 1,5 6,69 11,56 12,95 14,70 | 15,59
23 6,90 11,92 13,36 15,16 | 16,09
1,2 8,77 14,76 16,29 17,75
450 1,5 9,05 15,24 16,82 18,33 -
>3 9,34 15,72 17,35 18,91
1,2 12,25 19,75 21,46 22,68
400 | 1,5 12,64 20,40 22,16 23,42 -
>3 13,04 21,04 22,86 24,16
1,2 20,27 31,62 33,21
560 | 1,5 20,93 32,65 34,30 - -
r >3 21,59 33,68 35,38
(6000) 1,2 27,23 39,44 38,90
710 | 1,5 28,12 40,73 40,17 - -
>3 29,01 42,02 41,44
A 1,2 24,07 31,62 33,21
560 | 1,5 24,85 32,65 34,30 - -
(7100) >3 | 2564 | 3368 | 3538

133



Npodoancenue maba. 7.8

Ceuenne Yacrora BpaiueHns n;, o6/Mun

(g:n":d"“’; dy, MM i

Ly, mm) 400 800 950 1200 1450
1,2 34,05 39,44 38,90

A 710 | 15 | 3517 | 4073 | 4017 | - -

(7100) >3 3628 | 42,02 | 41,44

obfmun

5000 Puc. 7.3. Hemorpamma ans Bhibopa

CeyeHs KJHHOBOro pemusi

<

(| Ll 1 1 1
0 5 125 35 80 200
Ji5 8 20 50 125K8x8m
fepedabacran rowyrocms

Yacmoma Bpauyecnus

Maneeo wkubz
S
S

Puc.7.4 .Cnoco6bl peryHpoBaBus HATAXKEHHA PeMHEH YCTAHOBKOIl JJIeKTPOABHraTeNRA:
a — Ha canaskax; 6 — Ha LIAPHUPHON KT

1M4



puc. 7.4. HeobxoauMoe s nepeaady 3agaHHOM MOIHOCTH P 4ucnio

peMHeit

z= PC, = PCy ; (7.29)
[p] POCLCuCz

3gecs Py — MoitHocTs, kBT, momyckaemas st nepenayd OAHUM
pemuem (tabn. 7.8); C, — k03hPHUMEHT, YYUTHIBAIOIUHA BIHSAHHE
mnuHel pemus (tabin 7.9); C, — xodpduumest pexuma paboTrsi
(tabs. 7.10); C, — xo3bdunuent yrna obxsara:

npu o =180 160 140 120 100 90 70
C,=10 095 089 082 083 0,68 0,5

C, — k03dQHuueHT, yuuTHIBAIOLHUIl YUCIO peMHE B nepenaye:

npu z=2-3 4-6 ¢B. 6
C,=095 090 085

s ynobcTBa MOHTAXa U JKCIUIYaTaluH NEpeavyd PEKOMEHMY-
ercs OrpaHuuUBaTh z < §; eciIu xe no pacyeTy noJiyyaercss z > 8, To
C/lelyeT YBEIUYUTDb d; ¥ COOTBETCTBEHHO d, MJIM NEPEiTH K O0/b-
LIEMY CEUCHHIO PEMHS.

7.9. 3nauenns kodppuuuenta C; ANA KJIMHOBBLIX peMHeid
(mo 'OCT 1284.3—890, c coxpailenusmu)

CeyeHune pemusn

Lo tam 0 A B B r a
400 0,79
500 0,81

560 0,82 0,79

710 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 L13 1,02 0,91

4750 - - 1,17 1,06 0,95 0,91
5300 - - 1,19 1,08 097 0,94
6300 - - 1,23 1,12 1,01 0,97
7500 - - - 1,16 1,05 1,01
9000 - - - 1,21 1,09 1,05
10000 - - - - 1,23 1,11 1,07
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7.10. 3nauenns C, QA KJAMHOPEMEHHLIX TepeJad OT JBHraTeieii
NepeMeHHOr0 TOKa OOLENPOMbILIIEHHOIO HpHMEHEHUs

PexuM paGoTsi; Cp npH 4Hcae
K

PATKOBPEMEHHAR Tunu Mamus CMeH
Harpyska, % OT

HOMMHAIbHO# 1 2 3

Jlerxuii; 120 Kouseitepbl JIeHTOYHbIE ; HAcOChl B koM- | 1,01 1,1 | 1,4
Npeccopsl LEHTPOGEKHbIE; TOKAPHbBIE U
untudOBaIbHEIE CTAHKU

Cpenuuii; 150 | KouBeliepsl uenssie; anesatopel; xoMm-| 1,11 12| 1,5
NPECCOPbr U HAacoChi MOPIUHEBLIE; CTAH-
KU (dpe3epHble; MBI AUCKOBLIE

Taxenniit; 200 | Kouseiiepnb! ckpebkoBble, mHekH ; crankn | 1,21 1,3{ 1,6
CTpOTaJIbHblE U HOJI0EXKHBIE ; TPECCH ; Ma-
HIMHBI /151 GPUKETHPOBAHUS KOPMOB; Jie-
peBooGpabaTbiBarouI e

Ouenbp  Taxe- | [ToabeMHUKH, 3KckaBaTOpb, MojoTH, | 1,3 1,5( 1,7
Jastii; 300 OpOOUIIKH, NECONUIbHBIE PAMBI

IlpenBaputenpHOE HATSDKEHME BETBECH KJIMHOBOro peMHs, H
_ 850PC,C,

F
0 zvC,

+ 02, (7.30)

rae v — B M/c 19 — k0apduMEeHT, yYHTHIBAIOIMH LEHTPODEKHYFO
cuny, (H-c?)/m?:

NIPH CEYCHUH (0] A b B r p1
6= 006 01 018 03 06 09

3HaueHUs OCTAJIBHBIX WICHOB (GOPMYJIBI T€ XK€, YTO U B opmyne
(7.29). Cuna, neiicrByromasi Ha Baibl, H

F, = 2F,z sin % (131)
Pabouuii pecypc pemueit, u
Hy =Ny —22(2=1Y cc.: (132)
0= " 607“11"1 O max i i

OH [oJiKeH ObITh He Menbuie 5000 u npH JerkoM pexumMe paboTsi,
2000 u — npu cpemueM u 1000 ¥ — npu TSXKEJIIOM PEXUMe paboThi.
B dopmyne (7.32) Ny, — 6a3oBoe uuciIO IUKIOB:

Bns peMHeit ceuenueM O m A B,Bull A un E
Nou> 46-10° 4,7-10° 2,5.10°
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7.11. AnropsTm pacuera KJMHopeMeHHOi nepenatmn

B ncxolHBIX AAaHHBIX COAEPXKATCA: MepeJaBaeMas MolHocTh P, kBT,
YCJIOBUSL SKCMAyaTaluu, THH [NBHUTaTe/sl — aCUHHXPOHHBIA, P .., KBT, CHH-
XpOHHAsl 4YaCTOTa BPALLEHUA N, OO/MHH, CKOJIbXKCHHA S, NEpeiaTouHOe
OTHOLUIEeHuUe i

Onpe feiseMelit
napamerp

PacyetHas ¢opmyna

IMpumeuanue

. Bbibop

11.
12.
13,
14,

. Yacrota Bpalue-

HAS  MEHbIHEro
WKHBA, 00/MHUKR
CeYeHUs
peMHs

. Bpauwaroniuii

MoMeHT H-m

. AuamMerp MeHb-

mero IIKpBa, MM

. Auamerp OGonb-

ero IKuBa, M

. Ilepenatounoe

OTHOILEHHE
(yTOUHEHHOE)

. Mexocesoe

paccTogaHue,
MM, B HHTEpBaJC

. JAnuHa peMHs1,

MM

. YTouHeHHOe

MEXKOCEBOC

paccTodaHue, MM

. Yron o6xBara,’

Komnoaeaﬂx
dopMmyan (7.29)

n = "c(] - S);

Homorpamma, puc. 7.3
_ 3P,
nn,

3
dy ~(3+4))/Ty;

T,

dy = dyi(1 - g);

dz

AT

Amin=0,55(d; + d,) + T, }

Qnax=dy + d,

L=2a+05n(d, + d;) +
(dy —di)* |

4a
a=025[(L, - w)+

+ YLy —w) = 2y];

d —dy |

+

a3 = 180 — 57

Py no tabn. 7.8

Cp, no tabn 7.9

C, mo Ttabn. 7.10

Cy 1 C, B NOSACHEHUH K
dopmyane (7.29)

(1.3)

(7.1)

(1.25)

(7.3)

(1.26)

(7.7

(.27

(7.28)

Oxpyriurhs no
Tabn. 7.7 nm
rocr
17383-73
(cM. ¢. 120)
Oxpyrauth mo
rocr

17383-73
Ty cM. Tabu.
7.7

Oxpyrauth nmo
Taba. 7.7
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Hpoodoaxcenue maba. 7.11

OnpeneaseMbri
napaMmerp

PacuerHas dopmyna

ITpumesa nue

15. Yucno pemHei

16. Harsxenue Bet-

Bu pemus, H

17. Cuna, meicTBylO-

was Ha Bay, H

18. Pabounit pecypc

nepenayu, 4

z= __PC, .
PoC1CoC.’
Fo= 850PC,,CL+ ov?;
zvCy

Fy=2Fzsin %‘—;

C-1

c
— \%mm/
60nd;n, °*

Hy

Oxpyraute 10

(7.29) Hejgoro 4uciaa

(7.30)

(1.31)

IIposeputs yc-
sosue Hy >

2 [H] (Tpebye-
MOT0)

(132)

7.12. Kanabxu umkusoB

KkauHopeMennsix nepenad (mo 'OCT 20889 — 80).

Pasmepsl, MM

f e
S| e
H 7
N
o
PeMenb Pa3Mephl kaHaBOK Vrab npoduns kaHaBOK
34° 36° | 38° ] 40°
Ceueivie | Iy | h | ho{ f | e
dP
(o) 8,5 7,01 2,5 8,0/12,0{ 63—71 | 80—100{112—160| > 180
A 11,0( 8,7{ 3,3(10,0{15,0f 90—112{125—160{180—400| > 450
B |14,0{10,8{ 4,2 |12,5{19,0]125—160] 180 —224|250—500| > 560
B |19,0{14,3| 5,7|17,0]25,5|200—315|200—315|355—630| >710
r [270[199]8,1(24,0/370, — |315—450{500—900|> 1000
I [32,0[23,4| 9,6 [29,0{41,5] —  [500—560630—112¢> 1250

INpumeuanue.
4MCIO peMHell B mepenave.

Mupuna oGona 1wkusa B=(z—1)e+2f,

rope z -—
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L, — pacueTHas WIMHA PeMHS, M; dy — IUAMETP MEHbLIErO WKUBA,
‘M; Ny — 4acTOTa BpalleHus, 00/MUH; G _; — Npeae] BBIHOCIUBOCTH,
wis KAMHOBBIX peMHel o = 7 MIla; 6,,,, — MakCUMaJIbHOE Hanpsi-
aeHue B ceyennu pemus, MIla, onpenensemoe no ¢opmyne (7.18);
C; u C, — x03¢bUnHUEHTDI, HIMEIOLINE TE XKE 3HAYEHHUS, YTO U B NOSC-
HeHuu x ¢opmyne (7.22).

IMocenoBaTebHOCTh pacueTa KJIMHOPEMEHHOH nepejaud JaHa
B Tabsn. 7.11.

Ilxuebl KIMHOPEMEHHBIX Nepesay BbNoIHAIT U3 4yrywa CU 15 u
CY 18, a npu 30 mM/c — u3 cranu 25J1 unu aTIOMUHUEBBIX CILIABOB.

PacyeTHble auaMeTphl LUKMBOB HA3HA4AIOT U3 CTAHJAPTHOIO
psna, npuBenerHoro Ha c. 120. Kondwurypaums obonma iikuBa U
pa3Mepbl kaHaBok gnaubl B Taby. 7.12. llepoxoBatocts paboumx
nosepxuocreil Ra < 2,5 mxm. HIxkussl nuamerpom go 300—400 mm
BBINOJIHSAIOT PEUM YIIECTBEHHO JUCKOBBIMH, OOJIBLIEro JHaMeTpa —
€O COMLAMH; YMCIO MX U (OpMY ONMPEAE/IsIOT TaK ke, Kak W Ajs
IIKMBOB IUIOCKOPEMEHHBIX mepermau (cM. § 7.1).

§ 7.3. IEPEJAYM TTOJIUK/INMHOBLIMA PEMHSAMH

TMonuxiauHoBele peMHH (cM. acku3 Tabs. 7.13) cocrosar m3
miockoil u npodmibHoil uyacteil. B miockoit wacru pasmemieHo
HECKOJIBKO CJI0EB IPOPE3NHEHHOM TKaHH U PAA KOPAUIHYPA U3 CHHTe-
THYECKMX BOJIOKOH. IIpodpuibHas wacTh, oOpasyemas NmpoOJOJbHbI-
MH KJIHHBSMH, COCTOUT u3 pe3uHbl. O6e yacTé CBYJIKaHU3OBaHLI
B OJHO INieJIOE.

TToMUKTMHOBBIE PEMHH NpeJHA3HAYEeHbI IJI 3aMEHbl OT.IEJib-
HbIX KJIMHOBBIX peMHEH WJIM MX KOMIUIEKTOB C LIEJIbIO COKpalie-
uua rabapuros. Ilpu mepemave OOMHAKOBOH MOIIHOCTH IIMPUHA
HOJIMKJINHOBOI'O PeMHS MOXET ObITh IPUMEPHO B Ba pa3a MEHbIIE,
YeM y KOMILJIEKTa KJTMAOBBIX PEMHEH.

PeMenb ceyenus K nNpUMEHSIOT BMECTO KJIMHOBBIX peMHeH
ceyennit O u A s nepenaun momenra Ty < 40 H-M; pemenb ce-
yenus JI — BMecto knauHOBbIX peMHeil A, b u B s nepenmaum
momenta T; = 18+400 H-M; pemenb ceuenus M — BMmecTo Kiu-
HoBeIX peMmueit B, I', I u E nns nepenatiu momenta Ty > 130 H- M
(rme T; — MOMEHT Ha ObIcTpoxoHoM Bany). Eciau MoryT 6bITh nph-
MEHEHb! PEMHM [BYX CEYCHHMH, NpEeAnOYTeHUE CIeayeT OTAaBaTh
PEMHIO C MEHBIIIMM CEYEHUEM.

B Tab6an. 7.13 npuBemeHBl pa3sMepbl CeYEeHHH MONHUKIMHOBBIX
pEMHEH, UX IJIMHBI U YUCJIa KIMHbEB z. PeKOMEHIyIoT NMPUMEHATb
PEMHH C YETHHIM YHCIOM KJIHHBEB.

Pa3mepsl 0601a IIKUBOB 15 MOJHIJIMHOBBIX PEMHEN MPHBEICHBL
B Tabi. 7.14, TaM e moMereHb! pacyeTHbIC AHaMETPEl D U yKa3aHbk
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7.13. TonuxRACBbIC PEMEHH.
Pasmepnl, MM

@=40°
Ceuenue P H " r h
peMHs
K 2,4 4,0 0,1 04 2,35
J 4,8 9,5 0,2 0,7 4,85
M 9,5 16,7 04 1,0 10,35

INIpumeyanud 1. PacuerHsle nmuesl L pemueii: 400, (425), 450, (475),
500, (530), 560, (600), 630, (670), (710), (750), 800, (850), 900, (950), 1000,
(1060), 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, (6000).

B cxobkax yka3aHEl HEpeKOMEHAYeMBIE ILTHHBI peMHef.

2. PacuerHas niuHA peMHe# — 3To JUTHHA €ro HA ypOBHE HEHTPAa pacmojo-
XKeHHs KODAWHYypa, Haxoaswerocs Ha paccrosnun 0,5(H — h). Pa3HOCTb Mexay
pacueTHO# H HapyxHoW miuHOM pem:a: 6,3 MM — ans peMmHed ceueHus K;
15,1 MM —ana pemneit cevenus JI u 21,3 MM — gns pemHeit ceueHus M.

3. YUncno xNuHBEB z M Ouana3oH MIuH L peMHei:

CeueHue pemHeit
Yucno KJIHHBEB
K J M
Z pEKOMEHJyeMoe 2-36 4-20 2-20
Z mpeaebHOe 36 50 50
Juanason pauH L 400 —2000 1250 —4000 2000 — 6000

4. Tlpumep ycnosHoro obosHavenus pemus: 2500 JI 16 PTM 38-40528—74,
roe 2500 — pacyeTHas anuHa, MM, JI — ceveHne peMHs M 16 — YHCIIO K/IMHBLEB.
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7.14. IlkuBbl 1JIS NOJIMK/IMHOBBLIX peMHeH,
Pa3meprbr, MM

By
st
Y]
<! |
YOI N N7 R
H H : NN
alIN o j” §§
1 £
i v | N
@=40°+15
Ci
;::l:*l;'e t e e r ry s 2A
K 2,4 3,30 2,35 0,3 0,2 3,5 2,0
JI 4.8 6,60 4,85 0,5 0,4 55 4.8
M 9,5 13,05 | 10,35 0,8 0,6 10,0 7,0
Npumevanus: 1. PacueTHoie muamerpst D mkuBoB: 25, 40, 45, 50, 56,
63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200, 224, 250, 280, 315, 335, 400,
450, 500, 560, 630, 710, 800, 900, 1000.
2. 3a pacuetHblit AuameTp D NpUHUMAIOT AMAMETP OKPYXKHOCTH Ha YpOBHE
LeHTpa pacrmoiokenus kopauwHypa. Hapyxubii amamerp wxusa D, = D —2A.
3. lnana3zoH pacueTHbBIX IHAMETPOB WKUBOB: 25—500 — nus peMHeil ceue-
Hus K; 80 —800 — nna pemueit ceuenns JI u 180— 1000 — nns pemHeii cevenus M.

HAUMEHBIIME JHAMETPbI LIKUBOB JUIS PEMHEH pasHBIX CEYCHMH.
Ta6s. 7.13 u 7.14 cocrasnensi no PTM 38-40528 —74.

I'papuxu (puc. 7.5—7.7) npennHasHadeHbl i ONpPEIC/ICHHS
Heo0X0AUMOro 4Kcia KIuHbeB, VICXOOQHBIMHU AAHHBIMH 1 pacyeTa
nepenay NOJIMKJIMHOBEIMH PEMHSMH ABJIAIOTCS MepefaBaeMas MOl
HocThb P, mepemaTouyHoe OTHouleHHe i M Ko3(UIMEHT pexuMa
pabots K, 3HaYeHHS KOTOPOro s PasjHIHBIX MallAH npubiu-
KEHHO COBNAJAIOT CO 3HaueHMAMHM Kodpummenta C,, npuse-
IeHHBIMH B Tabn. 7.4.

PexoMeH [yeMbIe BETHUMHBI MEXOCEBbIX PACCTOSHAK @ B 3aBHCHU-
MOCTH OT HEPEJaTOYHOrO OTHOLUEHMS i: ’

i. ... 1 2 3 4 5 6 7 nobonee
ady . . . 1,5 2 25 3 35 4 45

JivaMeTp MeHblliero LIXuBa BEIOUpAIOT Mo ciemyloweif fpuban-
MEHHOH 3aBHCUMOCTH:

3
d, ~3)/T, (7.33)
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Puc. 7.5. Homorpamma a1s ONpedesicHHS “HCAA KJHHBLEB DOJHKJIHHOBOTO pPEMHA
cevernem K

{=

H OKpyrnfoT mno cragapty (cM. tabn. 7.14). B asroit dopmyne
momenT T; — B H:mMM, quamerp d; — B MM.

Huxe npuBeneHbl 3HAYECHMS HAayalbHBIX HATSXKECHW Ha OIUH
KJIMH MOJIMKJIMHOBBIX peMHEH.

CeveHHE PEMHA « + « o « o . K JI M
2%, H. . . .. . . . . . 40-95 110-300 420-—1200

Iipumep. PaccuutaTh mnepemayy MHOJUKIMHOBBIM DPEMHEM K
LIOPLIIHEBOMY KOMIIpeccopy, pabortaromeMy B nBe cMeHbl. JlaHo:
nepeaasaemMas MomHocTh P =70 xBT, wacrota BpalleHus: n; =
= 1300 o6/Mun u n, = 400 o6/muH. '
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Dy, nm
i)
280
250
224
200
180
160,
740
725
712
100
90
g0
=

8 16 24 3240 4856
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&
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Puc. 7.6. Homorpamma 1718 onDelesieRBs “RCAA KJHHLEB MNOJHKJHHOBOrO PeMHS
cevennem JI

Pewenue. 1. Koapdumuent pexuma pabors! mo 1abmn. 7.4 pns
TIOPIIHEBOTO KOMIIpECCOpa ¢ Y4eToM paboTel B 1B cMeHbl K, = 0,8.
2. PacyerHbl#i MOMEHT Ha OBLICTPOXOZHOM BaJTy
0P 30-70-10°
nn,K, ~ 3,14-1300-0,8

T, =~ =643 H-m.

3. Ilpu 3HaueHun MoMeHTa 643 H-M B cOOTBETCTBMM C pexo-
‘MeHpanueil NpUHUMaeM peMeHb ceueHUs M.
4. Inametrp MeHblilero wkusa no ¢opmyne (7.33)

3 3
d; 23T, =3)/673-10° = 258 mm.
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.p,’ MM
560
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400

355
575
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Puc. 7.7. Homorpamma nas onmpefeseHHsl WHCIA KIHHBEB MNOJMKJIHHOBOTO peMHSA
cevenneM M

Ilo Tabu. 7.14 mpunumaem Giamxaiimmii d; = D = 250 mMm.
5. Ckopocth pemMHsA
ndyn, 7250 - 1300

Y= 501000 = 60.1000 L M/C

6. Quamerp BemoMoOro LIKMBa
1300

=d, M 950 220
dz _dl s 250 200 810 MmM.

ITo tabn. 7.14 npunumaem d, = 800 mMm.
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7. TlepenaTouHoe 4UCIO

8. OmpenensieM HEOOXOAMMOE YHCIO KIHMHLEB (cM. puc. 7.7).
W3 touku ocu abcuucc v = 17 M/c npoBeneM BepTHUKAIbL OO mepe-
ceueHus ¢ kpusoi d; = 250 mM. VI3 monyueHHOl TOYKH mpoOBedEM
rOPU3OHTAJIb [0 MNEepecevyeHus ¢ Kpusoit Momuoctd P =70 kBt
(Touxka ormeuena mexay xpuBeiMu 60 u 80 xBr). 3atem u3 mony-
YEHHOM TOUKH MIPOBEIEM OISATh BEPTHKAIb A0 MEPECEUECHUS C JINHUCH
i = 3,2, lanee npoBeneM rOpU3OHTAIb 1O -TIEPECEHEHHS C IPAMOI
K,=0,8. W3 nocinenneil TOYKH NpoBeaeM BepTHKaJ"lb KoTopas
nepeceqe'r oce abcuucc B Touke z = 17,8,

9. IlpuMeM OKOHYATEJILHO YETHOE YUCIO KIMHbeB z = 18.

10. Ilpu i = 3,2 mexoceBoe paccrosiHue a = 2,6d; = 2,6-250 =
= 650 MMm.

11. [dnuna pemus no ¢popmyse (7.7)

—d)? -
L=20+0,57|:(d2+d1)+ @2_4;1i=
800 — 2
=2-650 + 0,5-3,14(800 + 250) + (—4—6;—)59)— = 3066 MMm.

IIpuaumaem no tabn. 7.13 L= 3150 mm.
YcinosHoe obo3Hayenue pemus: 3150 M 18 PTM 38-40528—74.
12. MexoceBoe paccrosiHue, BHIBEPEHHOE MO MPUHATON [IHHE

_ d, +d, dy+d; \? dy —dy \? _
a—O,25[<L 2 1t>+l/<L ——2—‘—:1[) -8 —-2— =

= 0,25 [(3150 — 1650) + }/1500> — 8- 275%] = 695 mm.

13. YVron obxBara Ha MajlioM LIKHBE
(d, — dy)60° _ 550 60°
a

=180° — ————— =132°30".

o = 180° — 695

14. Vcunue, peiicrayrolee Ha BaJ,

S = 28,z sin % =1200- 18- sin 66°15' = 19800 H,

rae 25, — cM. c. 142,
15. llnpuna mxusoB (cM. Tabs. 7.14)

By=0(—-1t+2s=(18—-1)9,5+2-10 =182 mm.
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§ 7.4. LENMHBIE NEPEJAYM

B npusonax ob1iero HazHaueHusl, pa3pabaThiBAEMBbIX B KYPCOBBIX
NPOEKTAaX, LEMHBIC NMepefayyd NPUMEHSAIOT B OCHOBHOM JUIsl NTOHH-
XEHUS YaCTOTHI BpallleHus npuBoaHoro Bana. Hauboree pacnpoct-
paHeHsl 1JIs 3TOH LEJM NPUBOIHBIC POJIMKOBLIC LEMH ONHODSIAHbIE
(ITP) u npyxpsnusie (2 I1P), noxasannbie Ha puc. 7.8 u 7.9; Texuuue-
CKM€ JOaHHbIe MX mpuBencHel B Tabs. 7.15 u 7.16. Llenu cne-
uuanbubie — ycuwiennsle (ITPY), nmuanossennste (LITTP 1), ¢ u3orny-
TeIMH n1acTudamMu (IPH), a Taxxe MHOropsgHele men# HOPMaJb-
HOIO HCIIOJIHEHHMS B KYPCOBBIX INPOEKTaX OOLIYHO He ¢urypu-
PYyIOT, MO3TOMY MX TEXHHYECKHUE XapaKTEPUCTHKH, PErjiaMeHTH-
posannsle FOCT 13568 —75, 3necy He nmpusoasrcs.

Wi

Puc. 7.8. Llenb po.amkosas oanopaamasn:
] — coennHnTeNBHOE 3BEHO; 2 — MEPEXOAHOE 3BEHO

:f

o

Puc.7.9. UHens poankonan asyxXpsanas
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7.15. Llenn npusoaubie poJmxoBsie oaxopsansie IIP (em. pue. 7.8)
(mo FOCT 13568 —75*)
Pasmepsl, MM

Kr

¢ By d d4 h b |owH|a T Aony

9,525 5,72 3,28 6,35 8,5 17 9,1 ] 045 28,1
12,7 1,75 4,45 851 1 11,8 21 18,2 | 0,75 396
15,875 | 9,65 5,08 | 10,16 | 14,8 24 2271 1,0 54,8
19,05 12,7 596 | 11,91 | 18,2 33 31,81 1,9 1058
25,4 15,88 7,95 | 15,88 | 242 39 60,0 | 2,6 179,7
31,75 19,05 9,55 | 19,05 | 30,2 46 88,5 | 3.8 262
38,1 25,4 11,12 | 22,23 | 36,2 58 | 1270 | 55 394
4445 | 254 12,72 | 25,4 42,4 62 | 1724 | 75 473
50,8 31,75 | 1429 | 28,58 | 48,3 72 | 2268 | 9,7 646

Mpumeuanusn: i. CTanoapr He pacmpocTpaHsieTcs Ha uemu AJs Gypo-
BbIX YCTaHOBOK.

2. Mapamerp Aoy, MM2, O3HAaYaET OPOEKLMIO OMOPHOM MOBEPXHOCTH LIAPHUPA.
Jas ueneit TIP Ay = 0,28¢2, 3a uckmovenveM uenu ¢ warom 15,875, nis koto-
poit Ayy =0,22¢2, u ueneii ¢ waroM 9,525 n 12,7, Aas KoTopsix Ao = 0,31¢2.
Ilar wenu ¢ usMmepAOT nox Harpysko#, pasuoii 0,01Q, rae Q ~ paspywaro-
Lias Harpyska, ¢ — Macca OQHOrO MeTpa Lemu.

3. Jonmyckaercsi cumxkeHue ( mepexomHeix 3BeHbes Ha 20 %.

7.16. Lienu npuBoamsie poamkosbie asyxpagunie 2ITP (cm. pue. 79)
(no TOCT 13568 —75%)
Pa3mepsl, MM

t BBH d d] h b A Q, xH 9 % ;:?dni

12,7 7,751 4,45| 851 11,8 | 3511392 318 1,4 105
15875 9,65| 5,0810,16| 14,8 | 41 [16,59| 45,4 1,9 140
19,05 |12,70] 5,96 11,91} 182 | 54 |2550f 72,0 3,5 211
254 |'15,88] 7,95|15,88] 24,2 | 68 |29,29| 113,4 5,0 359
31,75 119,051 9,55]119,05] 30,2 | 82 |3576]| 177,0 7,3 524
38,1 1254 |11,12]22,23] 36,2 | 104 | 4544 254,0 | 11,0 788
4445 1254 |12,72|25,4 | 42,4 | 110 {4887 3448 | 144 946
50,8 |31,75| 14,291 28,58 48,3 | 130 | 58,55| 453,6 | 19,1 1292

NMpumeuanue. ObGo3HavyeHns Takue Xe, kax u B Tab6n. 7.15; momonnu-
TeNbHbIA pa3Mep A — pacCTOSHHE MEXAY IUIOCKOCTAMM, HPOXOIALIUMH Yepes
cepeJuHbl PONIMKOB MEPBOTO U BTOPOTO PANOB HENH.

Ipu npoexTupoBaHUK LEMHBIX Nepenay ciexyer u3beratb 60mb-
HIMX YrijoB (>45°) Mexay JHHMEH, COeIUHSAIOWEeH HEeHTPhI 3BE310-
YyeK, M TOPHU3OHTAJIbHON JMHHEH. Benyluyio BETBb pacnosiaralor,
Kak MpaBuio, CBepXy. B mepenawax ¢ GoibIIMMHM YrjiaMH IoxbeMa
cllenyeT NpeaycMaTpUBATH HATSDKHBIE YCTPOHCTBa.
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Puc. 7.10. Cxema uenuoii nepeaa4mn

CxeMa npocToii UenHoil nepenayn ¢ OByMs 3Be310YKAMH Hpe[-
craBieHa Ha puc. 7.10. I'maBHbIi mapamMerp uenu — ee Iar ¢;
OCTaJIbHBIE TEOMETPHYCCKME NapaMeTphl NEpenadu BBIPaXaloT B
3aBUCHMOCTH OT luara:

PEKOMEHIYEMOE ONTUMAJIBHOE MEKOCEBOE PACCTOsSHUE

a=(30=50)¢;

HaubosblIee Ay, < 80¢;
HaUMEHbIIEE Apy = 0,6 (D,y + D,;) + (30+50) MM;
JEJUTENbHbIA AMaMETP 3BE3J0YKH
t
d, =

. 180°°
sin

(734

rae z — uuciio 3yones 3e3ouky; D,y u D,, — HapyXHble AUAMETPEI
3Be3novek, onpeneiasembie no 'OCT 592-81:

D, =1t(K,+0,7) —0314d,, (7.35)

1
roe K, =ctg %2; d, — mmamerp poxuka (cM. tabi 7.15).

Ynciio 3yObeB Majioif 3BE3I0YKM — PEKOMEHIyeMOE (ONTHMANIb-
z ,
Hoe) z; =31 — 2u, rme u = 22 _ nepenatousoe uucio. Ilpu cko-
2
poctH Henu 10 1 M/c nomycTHMoe MUHUMAJIbHOE 3HaYeHue z; > 11.
Ypucio 3y6neB Gonplieii 3Be300UKH z, = zy4, HO He Gonbime 120 Bo
u3bexxanne cockakmBaHMa uend. YHcIo 3BEHbEB IENH

Az
l‘l = 2a, + 0,52: + T’ (7'36)
T
rne a,=.at_; Ze =2y ¥225 A= Zzz-;rzl

.
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7.17. Jlomyckaembie 3HadeHus 9acroThi  Bpamenws [mg],  06/mmm,
Majoli 3Be3MOMKH VI NPHBOAMLIX POJIHKOBBIX Wemeii HOPMa/ILHOH cepuu
NP u 2P (npu z; > 15)

t, MM [ny], o6/mun t, MM [m], o6/mun
12,7 1250 31,75 630
15,875 1000 38,1 500
19,05 900 44,45 400
25,4 800 50,8 300

NMpumeuvanne. [na nepesad, 3alUMIUEHHBIX OT HbUIM, NPH CHOKORHOIM
paboTe M HameXHOM CMa3pIBaHMM [ONYCKaeTca ypehuueHue [ny] ua 309

ITonyuenHoe 3paueHue L, OKPYIVISIOT OO LETOro YHCIA, Kejla-
TEMBHO 4YETHOIO, INOC/IE YEro YTOYHSIOT MEXOCEBOE PacCTOsHHE

a =025t [L, — 0,5z; + /(L — 0,5z)* — 8A%).  (1.37)

JJis cBOOOAHOrO MPOBUCAHMSA LEMH MPEAYyCMATPHBAIOT BO3MOX-
HOCTb yMeHblleHMsS a Ha 0,2—0,4 9.
CpenHsisi CKOPOCTb LEmH, M/C

_ zytny
’=%0-10>

rge t — B MM, ny — B 00/MHUH.
Jina oTkpeITEIX mepenay v < 7 M/c. Jlonyckaemas 4acrora Bpa-
IICHAS. MeHbINel 3Be3o4ku ny, o0/MuH, npusBeacsa B Tabn 7.17.
Pacuer nenmoli nNepejayl NPHBOIHLIMH POJIHKOBBIMH IENSIMH,
I'naBHBIA mapaMeTp nepegaud — uar HENH, MM, ONMpENC/IAIOT U3

yciosus s

TiK,
——’
zy [p]m
rae T, — Bpalyaroiuii MOMEHT Ha BaJIy MeHbIlIelH 3Be3gouky, H - MM;
zy — 4ucio 3yOBeB TOM e 3Be3A0UKH; [p] — momyckaemoe faBieHwue,
OPUXOASALUEECS HA €IHHMIY NPOEKIUHN ONOPHOM MOBEPXHOCTH MIap-
wupa, MIla (uucienno pasHoe H/MM?); 3uauemus [p] namer B
Tabs1. 7.18; m — uucno psanoB uenyu; K, — ko3 ULMEHT, yuHUTHIBaIO-
I YCJIOBMA MOHTaXa M 9KCIUIyaTalMM LENHOM mHepenayy; OH
paBeH MPOHU3BEJCHUIO IIECTH Ko3dduuueHTOoB

K,= knkaknkpkcmkm

rae k, — nuHAMMYECKMH KO3((HUMEHT: OpH CIOKOMHOH HAarpyske
k, =1, mpn ynapHoil Harpy3ke ero NPUHUMAIOT B 3aBHCHMOCTH OT
HMHTEHCHBHOCTH ymapoB oT 1,25 mo 2,5; k, yunmTbIBaeT BJIHAHUE
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7.18. Monyckaemoe gaBnense B mapuupax unemu [pl, MIla
(npu z; =17)

Ilar uenu, MM

o6/mm| 12,7 15,875 | 19,05 25,4 31,75 38,1 44,45 50,8

1250 16 15 13 12 - - - -

Mpumevanus: 1. Ecan z, # 17, To Tabanunbie 3naveHHs [p] ymuoxaior
Ha k,=1+001 (zy —17).
2. ina ABYXpsAHBIX Lemell 3HaueHus [p] ymeHbuwaioT Ha 159

MexoceBoro paccrosuus: npu a = (30-+50)¢t npuaumaroT k, = 1;
OpY yBEJIM4eHHM a cHuxaroT k, Ha 0,1 Ha kaxmere 20¢ cBepx
a = 50t; npu a < 25t npuaumaot k, = 1,25; k, — yuuTbIBaeT BJIUS-
HME HaKJIOHA Lemu: NpH HaxioHe no 60° k, =1; npu HaxiIoHe
ceeiie 60° k, = 1,25, HO mpH aBTOMATHUYECKOM pEryJHPOBAHHH
HATSDKEHMS MU NpUHEMAIOT k, = 1 npu ro6oM Hakioue; k, mpu-
HUMAIOT B 3aBHCHMOCTH OT Croco0a peryjJnpoBaHHMs HaTsKEHHs
IENMH: IPY aBTOMATHYECKOM PeryJIMpOBaHuH Kk, = 1, IpH nepromm-
yeckoM k, = 1,25; k., NPUHUMAIOT B 3aBUCUMOCTH OT cnocoba cMa-
3BIBAHMA LEH: P KapTepHo# cMmaske k,, = 0,8; npu HenpepbIBHOMN
cMmaske k., = 1; npu nepuoaumueckoit k,, = 1,3+1,5; k, yuuthiBaer:
nepuoaAMyHocTh paboTel mepemaun: k, =1 mpu pabore B omHy
CMEHy, IpH AByXxcMenHo# k, = 1,25; npu TpexcMmenHoit k, = 1,5.

Tax xax Benuuuua [p], Bxoasas B popmyay (7.38), 3aBucut or
onpeeseMoro rJaBHOro napamMerpa — uara uemu (cM. Taéu. 7.18),
TO 3a/JaYy pellaroT METOJOM MNOC/IeJOBATEIbHBIX NPHOIMKCHUM:
NpenBapUTEIbHO TPUHUMAIOT OPHEHTHPOBOYHOE 3Hadyenue [p] B
COOTBETCTBMM ¢ MNPEAINoaracMbIM 3HAYEHUEM f, 3aTeM ompene-
JISFOT ¢, OKPYIJISIOT €ro JO CTaHHApTHOro 3HaueHus (Oimxaiiiuero
6oJIblllero) ¥ YTOYHSIOT 3HAYEHHE DPACUYSTHOTO p, ONMpEneAEMOro
U3 BBIpaXEHUs FK,

P=—7" (7.39)
on

rae F, — oxpyxnas cwia; K, — xoadpunuent, yxasaHHbli BbIlE;
A, — IPOEKINA ONMOPHOM NOBEpXHOCTH IuapHupa (cM. Tabn. 7.15
u 7.16).
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BbIYHMCICHHOE 3HAYEHUE P HE JOJ/DKHO MPEBBILIATH AOMYCKAEMOTO
[p]. Ecnu 31O ycioBME HE BBINOJHEHO, TO CJIEAYET NPOCYUTATDH
BAapHAHTBI — C LENbIo OOJBIIEro luara Wi C ABYXPSJHOH LIENbIO.
Ecmu pacueTHOE 3HAa4CHHE p OKaXXeTCs 3HAYMTEJIbHO MeHbiue [p],
TO C/edyeT HPOCYMTATh BAPUAHTBI C LEMAMM MEHBILErO Luara.
Takue pacueTsl LeJIeCOOOpPa3HO BBIMOJHATL C MNOMOIIBIO 3BM.
Beruucnue mapaMerpel mepemaun no ¢opmynam (7.34) — (7.37),
IpPOBEPSIOT BHIOPAHHYIO IENb Ha NPOYHOCTh, ompenensis ko3hdu-
IMEHT 3amaca MPOYHOCTH

Y

T Fh,+F, +F,

rae  — paspywarouias Harpyska, H (B tabsn. 7.15 u 7.16 ona npu-
BefeHa B kKH, mosToMy cienyer yMHOXHTH TabJIMuHOE 3HAYCHUE
Ha 10%); F, — okpyxHas cuna; k, — AMHAMUYECKHH KOI(dUIMEHT,
yKka3aHHbli Beine; F, = qu* — nenrpoGexuas cuna; F, = 9,81k qa —
cuna ot mposucanus uend, H [k, — xosdduuuent, yuntoiaromuit
pacrnosioxeHue LEMU: MPH TOPU3OHTAIBHO PACIOJIOKEHHOH HEnH
k; =6; npu HakmoHHOH (mox 45°) k, =15; mpu BepTHKaNbHON
k; = 1]. PacueTHblii k0dhduumenT 3amaca NPOYHOCTH § NOJDKEH
yooBieTBOPATL ycnopuio s > [s], rae [s] — HopMaTuBHBIA K09¢-
¢dbuuuentr mo tabn. 7.19.

s (7.40)

7.19. HopmaTuBrbie koddduunents! 3anaca npouroctu |s]
DPUBOARLIX POJIHKOBBIX ueneii Hopmanabhoii cepun TP u 2ITP

Ilar wenu, MM

ny,
o6/mu 127 | 15875 | 1905 | 254 | 31,75 | 381 | 4445 | 508

50 7,1 7,2 7,2 7,3 7,4 7,5 7,6 7,6
1060 73 7,4 1,5 7,6 7.8 8,0 8,1 8,3
300 19 8,2 8,4 8,9 9,4 9,8 10,3 10,8
500 8,5 8,9 9,4 10,2 11,0 11,8 12,5 —

750 9,3 10,0 10,7 12,0 13,0 14,0 - -
1000 { 10,0 10,8 11,7 13,3 15,0 - - -
1250 | 10,6 11,6 12,7 14,5 - - - -

Ipumep. Paccuntare mepeauy MPUBOAHOM POJHMKOBOH ILEMBEO
(cm. puc. 1.1).

Wcxonmple maHHBIE: LeEmHas Nepeada pacroylokKeHa MExIy
PEOYKTOPOM 1 CKpeOKOBHIM KoHBeitepoM. IlepenaBaeMas MOIIHOCTD
P =10 kBt. YacroThl BpalleHHs: BeOyleH 3BE3JOYKH H; =
= 360 06/MuH, BenoMoit n, = 115 o6/MuH. Yroa Mexay JUHHAMHI
LHEHTPOB M TOPM3OHTaJbHOW 45°;, cMa3bIBaHHE MEPUOIMYECKOE,
pabora B omHy CMeHy.
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INopsnox pacuera: 1. BeiGupaem Henb NpPUBOIHYIO POJIMKOBYIO
onHopsanHyto ITP (mo F'OCT 13568 —75) u onpenelisieM 1iar ee no
dopmyne (7.38); nmpenBapUTENbHO BBIYHCISEM BEJIMYUHBL, BXOIf-
mue B 3Ty GopMysy:

a) BpAILAIOMIMI MOMEHT Ha BaJly BeOyLICH 3BE310YKH

P 30P  30-10-10°

I T o, mn 3,14-360

6) xoadppunpent

=266-10% H-MM;

K,= kukaknkpkcmkn;

B COOTBETCTBHM C WCXOOHBIMH NaHHBIMH npuHuMaeMm: k, = 125
(nepenaya x CckpeOKOBOMY KOHBEHEPY XapakTepuU3yeTcss yMepeH-
HBIMH yJapamu);

k, =1 [Tak xax cmeayer npunares a = (30—50)¢];

k, =1 (tak xax yroJ HaxyjioHa uemu 45°);

I]:p 1,25 (perynupoBaHHe HATSXCHHS LEMH IEPHOTUYECKOE);

k

mn

o~ = 1,5 (cMa3piBaHME 1enM NEPHOIMYECKOE);

. =1 (pabora B omHy cMeny).
CnepoBartenbho, K, =1,25-125-1,5 =2,33;
B) 4HCJIa 3yOBEB 3BE3HOYEK:

BeOyLUCH .
360
Zy —31"‘2“—31—2m~25
(3mech mepenaToOYHOE HHCIO U = Mo ﬂ= 3,15);
- ny 115

BEIOMOM
Z=z;u=25-3,15~179;

) cpemHee 3Ha4YeHHe [p] HpUHHMAaeM OPHEHTHPOBOYHO 1O
Tabn. 7.18: [p] =20 MIla; uucio psamos uenu m = 1;
) mo ¢opmyne (7.38) HaxoauM 1wAr wEmH
3

3
T,K 266-10%-2,33
r=28 zy [p]m 2’81/ 25.20-1 ‘

ITo Tabn. 7.15 npunumaem Omnmxaiiiiiee Oosibliee 3Ha4YEHUE
t =31,75 MM; mpoexuus OmOPHOW HOBEPXHOCTH IApHHpA A, =
= 262 mm?; paspymaromas Harpyska Q = 88,5 xH; q = 3,8 xr/m.

2. TIposepsieM LeNb MO ABYM IOKa3aTesIsM:

a) 10 4acToTe BpaleHus — rno 1abin. 7.17 gonyckaemas uis enu
cwaroM t = 31,75 yacroTa Bpawenus [n, ] = 630 o6/MuH, ycnosue
ny < [n,] Buinonsexo;
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6) no naBneHuIo B IIApHUPAX — mo Tabn. 7.18; mia nanHOM nenu
npu 360 o6/mMun 3uauyenne [p] = 18,1 MIla, a ¢ yseToM npume-
vanna x tabn 7.18 [p] =181 [1 +0,01(25 - 17)] = 19,6 MIIa;
pacueTHoe nasyieHue mo ¢Gopmyne (7.39)

_ FK, _ 2100-2,33

. 262 = 18,7 MIla;
P 10.10°
== = H
3aech F, , 276 2100 H,
rae

zymy, 25-3175-360
= 60107 T 60.10° Mo M/

v

VYcnosue p < [p] seimonseno.
3. Onpenensem uucI0 3BEHBEB nenu no popmysie (7.36); npen-
BapUTEJILHO HAXOOUM CyMMapHOE HHCIIO 3yObeB

Z}:=Zl+22=25+79=104;

nonpaska
_22—21_79—25_ . _ . —i_
A= 5w~ 2314 —-8,6,a-—40t,a,-—t—40.
ITo dopmyne (7.36)
A? 8,62

L,=2a,+0,52,;+7=2-40+0,5-104+ =1338.

40

OkxpyraseM Oo 4YetHoro uucia L, = 134.
4. YTounseM MexoceBoe paccrosuue no (opmyse (7.37)

a =025t [L, — 0,525 + |/(L, — 0,525)* — 8A%] =

=0,25-31,75[134 — 0,5- 104 + |/(134 — 0,5 - 104)> — 8. 8,6’] =
= 1273 mm.

JU1s cBOOOAHOT O IPOBHCAHKA LIENH NPEAYCMATPHUBAEM BO3MOX-
HOCTb YMEHBILCHUS MEXO0CeBOro paccrosnus Ha 0,49, T.e. Ha
1273-0,004 =~ 5 MMm.

5. OmnpenensieM OUaMETPhl ACIUTENbHBIX OKPYXHOCTEH 3BE€3J0-
ek 1o ¢popmyne (7.34):

BeIyIei
t 31,75 .
dnl = o 180° = sinﬁg —252,2 MM,
2z 25

153



BCAOMOU 31’75

sin @
79
6. OnpenensieM AuamMeTpbl HAPYKHBIX OKPYXKHOCTEN 3BE3JOUEK
no ¢opmyne (7.35):
BeayLIei

= 800,1 mm.

dp =

D, =t (ctg lzgﬂ + 0,70) -031d, =
1
180
=31,75{ ctg S5 + 0,70 } — 0,31 19,05 = 266,3 mmMm;

3gech dy — qMaMeTp ponuka uenu; no tabm 7.15 d, = 19,05 mm;
BEIOMOii

D,, =3175 (ctg 17—890— + O,70> —031-19,05 = 8142 mm.

7. OnpenensieM CUNbI, AEHCTBYIOUIME HA UEINb:

oxkpyxHas F, =2100 H (Beiuucnena solute, cM. 1. 2, 0);

neHtpobexunas F, = qv? = 3,8.4,76> = 86 H;

oT mnposucanus uenu F,;=981kqa=981-15-38-127=
=71 H; pacuerHas Harpy3ka Ha BaJbl

Fy=F,+2F;=2100 +2-71 = 2242 H.

. 8. IlposepsieM xo3dunueHT 3anaca MPOYHOCTH S 110 GopmyJie
(7.40)
Q 88,5-10°

=K T F, 1 F, - 1252100+ 86+ 71 ~ o>

N

HopmatuBHbiil x03¢duuuent 3anaca npoyHoctu no t1ada. 7.19
[s] = 10,1; ycnosue s > [s] BbimonHeHo.

Llems npuBoanan 3yduaras noka3aHa Ha puc. 7.11, ee mapamerpbl
npuBeaeHsl B Tabs 7.20.

JluamMeTpel OKpYXHOCTEH 3BE3TOUEK:

A €JIMTEIbHOM
t

180°
sSin

dy =

HApYXKHOMU
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Puac. 7.11. Lenb 3y6uatas ¢ IAPEHPAMH KaueHHs

7.20. Llenn 3ybuaTtnie ¢ oasocToponnum 3aneniemem (no FOCT 13552-—81).
O6o3navenns no puc. 7.11.
Pa3Mepbl, MM

O6uue napaMeTpsl Lenu b by by 0, xH | g, xr/m
t=12,7 22,5 28,5 31,5 26 1,31
h= 13,4, 28,5 34,5 37,5 31 1,60
hy=170; 34,5 40,5 43,5 36 2,00
s=1,5; 40,5 46,5 49,5 42 2,31
w=4,76 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 2,21
h=16,7 ) 38,0 46,0 49,0 50 2,71
h =87 46,0 54,0 57,0 58 3,30
s=2,0; 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
hy = 10,5; 69,0 78.0 80,0 105 591
s=30;, w=1714 81,0 90,0 92,0 124 7,00

93,0 | 102,0 | 104,0 143 8,00
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Mpodorxcenue maba. 7.20

OO6we napaMerpsl uemu b b, b, Q, kH | g, xr/m
t=254; 57,0 65,0 68,0 101 8,40
“h=26,7, 75,0 84,0 86,0 132 10,80
h = 13,35; 93,0 | 102,0 | 104,0 164 13,20
§=3,0, w=9,52 111,0 | 120,0 | 122,0 196 15,40
t=3175" 75,0 85,0 88,0 166 14,35
h=33,4; hy =16,7; 93,0 | 103,0 | 106,0 206 16,55
s=3,0; w=1191 111,0 | 121,0 | 124,0 246 18,80
129,0 | 139,0 | 142,0 286 21,00

MpuMmeuanue. Q — paspywaromas Harpysxa, kH; 4 — Macca ogHoro Mer-
‘pa uemu, Kr/m.

Ilpumep ycnosHoro o6Go3Hauenus 3yGuatoii wenu Tuma 1 (¢ omHOCTOpOH-
HUM 3auciuieHdeM) ¢ waroM ¢ = 15,875, Q =69 kH, b= 54 mm:

HLeny I13-1-15, 875-69-54 I'OCT 13552—81

Yucna 3yObeB 3Be3gouek: z; = 37 — 2u (4o He MeHbuie 17),

z, = z;u (Ho He Oonbiie 140); 3gech u = :—1 = §2~ ITapamMeTper
2 1
LEHOMN mepeayy — MEXOCEROE PACCTOSHUE @, [UTHHY uend L— om-
pemensiror o ¢dopmynam (7.36) u (7.37). Cunel, peiicTByromue B
nepenave, ONpeneAoT Tak e, Kak U B CJIyyae Nepeaavd poJIUKO-
BBIMH nemsaMu [cM. dopmyiy (7.40) n nosicHenus k Hei].
I'naBHbIf mapaMeTp 3y04aToil nenm — ee LIMPUHY B MM, OIIpe-
OeNSoT no popmyse
PK,
[Pio]”
3necy P — nepenaBaeMas MOWIHOCTb, KBT; xoapduuuent K, nmeer
TO k€ 3HAYCHME, YTO U B Iepejave poimkoBodl weasio [cM. dop-
Myny (7.38) u noschenus k Heit]; [P;o] — MomnocTs, kBT, m0-
nmyckaeMas I mepepauu 3y6uaToif uempro mmmpuHOH 10 MM (cM.
tabna. 7.21). Tak xax 3Hauewuss P, mnpuBencHsl B Ta0JuLEe B
3aBUCHMOCTH OT Iara ¢ ¥ CKOPOCTH v, a B Havaje pacyeTra 3TH
BEJINYMHBI HEM3BECTHBI, TO MPUXOJUTCS BEHINOJNHATH PacyeT METO-
JIOM TI0CJIEIOBATEIbHBIX MPUOAMKEHNI: MPUHMMAS PEABAPUTEILHO
OPHEHTHPOBOYHOE 3HA4YCHHE IuNara f, HaXOJAT CKOPOCTb LEHH
Zitny
60103
snauenme [P;,] u Beryucasior no Gpopmysne (7.41) wmpuny nenn b.
IMonyueHHptt pe3ylbTaT OKPYTJAIOT o OJimkaiiiero Goibluero
3HaveHus no tabs. 7.20. OnTuManbHbIe PE3ylIbTaThl MOryT ObITh
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7.21. 3naueuns |Pg], xBr, ang npuBoaHbIX 3y04aTLIX Hemeii
THna 1 (0AHOCTOpOHHEro 3alienjieHss) ycJjoBHOH wmpnHoii 10 MM

CkopocTth uenn r, M/c

1, MM

1 2 3 . 4 6 8 10
12,7 0,4 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 0,8 1,2 1,6 1,9 2,5 3,0 35
25,4 1,0 1,6 2,1 2,6 34 4,0 4,6
31,75 1,2 2,0 2,6 32 4.2 5,1 59

HojlydeHbl Ha OCHOBE MPOCYETa pAjga BapuaHToB Ha OBM c pas-
JIHYHBIMH COYETAHUSMU BEJIUYMH f, Z;, b; IPH 3TOM HCXOIHbIC JaH-
uvie (P, ny, ny, yCAOBUs MOHTa)Xa M IKCIUIyaTallUH) HE MOJXKHBI,
KaK MpaBWIO, U3MEHSTHCA.

7.22. HopmaTusnbiii ko3¢ dunuent 3amaca mpouHoctH [s]
ApUBOAHBIX 3y6uaTeIX Ueneli THma 1 (C 0AHOCTOPOHHMM 3anenicHHEM)

YacToTa BpalleHHs MeEHbILEH 3BE3XOYKH 1y, 0O/MUH

f v 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 35
25,4 21 22 24 26 28 |.30 32 36 40
31,75 21 22 25 26 30 32 35 40 -

Pacuer 3akaHYMBaETCA ONpEAE/ICHHEM TIE€OMETPHYECKHX Mapa-
METPOB MEpeNayd, Harpy3ok, ACHCTBYIOMIMX B HEH, HPOBEPKOH
K03 dULNEeHTa NPOYHOCTH LENU — AHATOTMYHO TOMY, Kak 3TO H3-
JIOXKEHO BbIllle B pacyeTe Heperaiyd NPHBOAHLIMH POJMKOBBIMHA
uensMM, ¢ TeEM, OQHAKO, OTJIMYMEM, YTO PACYCTHBbIA KO3PHIHMEHT
IPOYHOCTH JIOJKEH ObITh HEe MEHblIe HOPMAaTHBHOIO [s], ykasaH-
Horo B Taba 7.22.




rinasa VIII
BAJIBI

§ 8.1. HAIT'PY3KH BAJIOB

B npouecce skCIUTyaTanuu Bajibl mepeiay HCIBITHIBAIOT aedop-
MalMH OT ACHCTBHA BHELIHMX CHJI, MacC CAMHX BAJIOB M HACaXeH-
HBIX Ha HUX getaieil. OqHAKO B TUIOBLIX Mepeaayax, pa3padbarbiBae-
MBIX B KYpCOBBIX MPOEKTaX, Macchl BaJIOB M OeTajleld, HacaXeH-
HBIX HAa HHUX, CPaBHHTE/JbHO HEBEJINKH, IO3TOMY HX BJIUSHHEM
OOBIYHO MpeHeOperaloT, OrpaHUYMBAACh AHAIIM3OM H  YYETOM
BHELIHUX CIWI, BOSHUKAIOUIMX B mpouecce paboThL

B yuaundpuueckoii npamosyboii nepedaue CuWiy B 3auleIICHHH
OHOM maphl 3yObeB packiaibIBalOT Ha ABE B3aUMHO MEPIIEHIUKY-
JispHBIe cocTaBistomye (puc. 8.1, a):

OKDYXHYIO CHIIY
F,=Pfv 8.1)

U pagHalIbHYIO
F,=Ftgo. 8.2

3necy F, u F, — B H; P — nepenaBaemas MOIIHOCTD, BT; v — OKpyx-
Hast CKOPOCTb, M/C; 00 — yroJl 3aieIeHUsL.
B yuaundpuueckoii koco3yb6oii nepedaue CWiy B 3alCIUICHUH
packiansBarOT Ha Tpu cocrasisiowue (puc. 8.1, 6):
okpyxuyo F, omnpenensemyro no dopmyine (8.1);
paauanbHyo :
tgo

F,=F, s B’ (83)

OCEBYIO
F,=F,tgB. (8.4)

3gech o — yroJi 3auemicHHs B HOPMaJbHOM CEuCHHMH; [ — yroJ
HaKJIoHa 3yObes.

B yuaunopuueckoii weeponnoii nepedaue (puc. 8.1, a) oceBbie
CWJIBI, JCHCTBYIOUIME HA KaXIyIO NOJIOBHHY LIEBPOHA, YpaBHUBE-

158



Puc. 8.1. Cuabl B 3auen/ieHnH unJIHRAP-
Yecknx 3y04aThIX Konec:
a — npaMo3yObix, 6 — kKoco3ybbix, 6 —
LICBPOHHBIX

Puc. 8.2, Cuapt B 2auen.eHim
KOHHYECKNX npaMo3y0bixX Ko.ec

wuBaloTCcs. PajMalibHyl0 M OCEBYIO CHJIBI ONpPEACHSIOT TaK Xe,
KaKk ¥ s Kocodyboii mepenauu.
B xonuueckoit npamo3zy6oii nepedaue (puc. 8.2) OkpyxHas cHna

F, = L, 8.5

Vep
rae v, — OKPYXHas CKOPOCTb Ha CpeaHeM auamerpe 3ybuaroro
Koneca, M/c; P — nepenaBaeMas MOLUHOCTb, BT;

panuanbHas cuna Ha wecrepHe F,; u oceBas na kojece F,,
paBHBI, HO HanpasJjieHbl B MPOTHBOMOJOXHBIE CTOPOHBI:

F,, =F,, = F,tgasind,; (8.6)

aHATIOTHYHO OCeBasi CHJa Ha wecTepHe F,; paBHa paJnanbHON
cune Ha xonece F,jp:

F,y=F,, =F,tgasind,; 8.7)

31€ch &; M 8, — YIibl NpU BEpLIMHAX HAYaJIbHBIX KOHYCOB, OHHM
CBsA3aHB! C MEPEJATOYHLIM YHCJIOM U 3aBHCUMOCTBIO

tgd, = ctgd; =u. (8.8)

B nepedauax xonuueckuMu Ko.1eCami ¢ KOCHIMU UAU KPUBOAUHEL-
HblMU 3)0eAMU OKPYXHYIO cuiy F, onpenenstor mo ¢opmyine (8.5);
panmanbHas cuja Ha LiectepHe F,, paBHa OCEBOH cuile HA KoJjece
F02:

sin 8,

F 1= F 2= F,———

r a t COSﬁ

oceBas cuja Ha uectepue F,; paBHa pamuajiibHOM CHIE Ha KOJiece
F:2.

(utgo F sin B); (8.9)
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8.1. BuiGop 3rakoB mepex BTOpLbIM caaraeMbiM B dopmyaax (8.9) n (8.10)

H 3HaK nepea BTOPHIM
anpas;ieHHE BpaLUEHHA Hanpas.ienue cnaraeMsiM B GopmyJie
WecTepHit (eciu CMOTPETh HaKTOHA
CO CTOPOHBI OCHOBAHUA KOHYCa 3y6a
K ero BepLIHHe) (8.9) (8.10)
ITo uacosoit cTpenke ITpaBoe + -
Jlesoe - +
ITpoTuB 4acoBoif cTpenku IMpasoe - +
JleBoe + -
Sin 8[
F,y=F.,=F tg o + sin ). 8.10
a r2 t cos ﬁ ( g LS B) ( )

3nece B — yros HakiIOHA JIMHHM 3y0a B CepelMHE IUUPHMHBI 3y0-
YATOrO BEHIA; 3HAK IEPel BTOPHIM CJIAraeéMbIM B CKOOKAX BbIGH-
parot no tabu. 8.1.

Ecnu F,; NOJy4HTCS CO 3HAKOM MHHYC, TO BEKTOP 3TOH CHIIBI
ClleqyeT HampaBUTh K BEPIIMHE KOHyca. IIpH moJioXuTE/IbHOM 3HA-
yeHHn Ccwibl F,; ee BEKTOp HAJO HANPaBUTh OT TOYKH KOHTAKTa
3y0beB K LEHTPY luecTepHH. Bextop F,, mosikeH OBITh HampasiieH
MPOTHUBOIOJIOKHO BekTOpy F,(, @ BekTOp F,, — NPOTHUBOIOJIOXHO
BekTopy F,;.

B uepBsiuHoif mepenaue (puc. 8.3) OKpYXHas Cuia HA HYepBSKe
F,; 1 oceBas Ha kojece F,, paBHbl, HO POTHBONOJOXHO Hampas-
JICHBI:

d,’

Takoe ke COOTHOMLICHHE OKPYXXHOW CHIBI Ha KOJIECE WM OCEBOIA
CHJIBI Ha 4YepBsKE

F,,=F, = (8.11)

2T,

Fipa=Fg = PR 8.12)

Panuancueie CWIbI

F'l =F,2=F,2tg0£. (8.13) /1-\~

3nech T; u T, — Bpalaromme Mo- “
MEHThl HAa BajaX COOTBETCTBECHHO ) :
& 2
7
6% g
0 — VAl —
Puc. 8.3. Cusibl B 3auen/ieHnH uepBAYHOIN Naph! Q g
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yepBaka 1 kojeca, H-MM; d; u d, — nenuTelbHBIE JUaMETPh! 4ep-
BSKa U KOJieca, MM.

B pemennoii nepedave Harpysxa Ha Basibl F, paBHa reoMmeTpH-
yeckoil cymMMe HatsbxeHMil F; u F, BeTBe#t peMus; mpu yriie o6-
xBaTa Meupliero wxuBa o < 150° nmpunumaror

F, =2F, sin%; ©8.19)

saech Fo = 0ygA, TOE Oy — HaNpsyKeHHE OT MNpPeaBapHTEIbHOTO
HATSKEHUS peMHel; A — Iiouiaah NONEPEHHOrO CEYEHUS PEMHS
(8 ciysae XJIHHOPEMEHHOH nepelauu — IJIOWIAAb [OMNEPEyHoOro
CeueHMsl BCEX pPEMHEH paccuuThIBaeMoii nepenaun).

B yenwoii nepedaue Harpy3ka Ha BaJbi 3B€3J0YCK, HAMPABICHHAS
MO JIMHUU HCHTPOB 3BE3JOUCK,

F,=F,+2-981k,qa, (8.15)

rae F, — oxpyxnas cuna Ha 3Be3fouke; k, — xoapduument, yuuTsl-
BAIOLINI BJIMSHUE IPOBUCAHUS LIENU; ¢ — Macca OJHOI'0 MeTpa Lieny,
KT/M; 3Hauenus k, u q npusenens! B ri1. VII; a — mexoceoe pac-
CTOSIHHE, M.

ITpu pacuere BajioB penyxTopoB oOLIEro Ha3HAYCHUS ClEAyeT
YYUTBIBATH BO3MOXHbBIE KOHCOJIbHBIE HArpy3ku F,, NpUIOXECHHBIE B
cepequHe mnocagouynoii uactu Baja. ITo T'OCT 16162—78 nns
OBICTPOXOJHOrO Bajla OJHOCTYIEHYAaTOro 3ybyaToro peaykropa
npy Bpaiarouemcs MoMente Ty < 25 H- M KoHCoJIbHAas Harpyska,
H, F5 =50)/Ty; mpn Ty >25 no Ty <250 H-m Fo5=80)/T;
Takxoe xe 3Hauenue F,p mpuHUMAIOT U A5 OBICTPOXOOHOro Baja
yepBsiyHOro peaykropa. s Tuxoxoanoro Bana mpu T, > 250 H-m

KOHcoJibHas Harpyska F., = 125 ]/’I_'T

§ 8.2. PACYET BAJIOB

npoeKTI/IPOBaHHC BaJla HA4YHMHAKOT C ONpCacjaCcHUA aUaMETpa
BBIXOOHOT'O KOHIIA €ro M3 pacye€Ta Ha 4YUACTOC KPYUYCHHE MO ITOHH-

XEHHOMY MONYCKaeMOMY HampshkeHHIO 6e3 yuera BIIMSHMSA H3ruba
3

16T
d> l/n_[tj’ (8.16)

rae T— kpyTsuiuuii MoMeHT, H - MM; [‘C,\.] — JOMYyCKAeMOe Hanpsxe-
HHE Ha KpyueHMe; st BajoB u3 crajued 40, 45, Cr6 npunuMaioT
NOHIXEHHOe 3HaueHne [1,] = 15+20 MIla (H/Mm?). Tlonyyenustii
pesyabTaT OKpYrJsloT no OJuxaiiuiero OONBILErO 3HAYCHIS W3
crangaptHoro paaa: 10; 10,5; 11; 11,5; 12; 13; 14; 15; 16; 17; 18;
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15; 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 u nmanee uepes 10 mm.

IMpuMmeuanne B cnyyae HeoOxouMOCTH BONYCKAYOTCA ANAMETPLE:
B MHTepBasie ot 12 1o 26 MM — xparubie 0,5; B nutepsaie 26— 30 — uennie
4ncia; B vHTepeasie 50— 110 — pa3neprl, oxanupsaioulecs Ha 2 u §, aajee —
pa3Mepbl, KpaTHbie 5. )

Jns penykTopoB 0OLIEro Ha3zHaYyeHUs PEKOMEHIYETCH M3rOTOB-
JIATH BaJIbI OAMHAKOBOIO AMaMeETpa IO Bceil miiliHe; HOMYCKM Ha
OTAEJLHBIX YYacTKax Bajla Ha3Ha4aloT B COOTBETCTBHMM C Tpebye-
MBIMH IIOCaJIKaMH HacaxxuBaeMbIXx neranedl. Opmako mis obier-
YEHHS MOHTAXa NMOAIIMITHMKOB, 3yO4aThIX KoJieC M APYrMX neTa-
JIeil NPUMEHAIOT H CTYNEH4YATYIo KOHCTpYKuHio Baja. Jing ynobcrea
COCIUICHMS Bajla PedyKkTopa C BajJOM 3JIEKTponBUraTels CTaHaapT-
HOH My¢TOH cobiatonareT ycioBHe, YTOOBI AHAMETPBI COEAHHSE-
MBIX BQJIOB HMENHW Da3Mepyl, OTJIHuaromuecs He Oosiee uyeM Ha
20%.

HaMeTuB KOHCTPYKLMIO Bajia, YCTAHOBMB OCHOBHBIE pa3MephI
€ro (AmaMeTphl M [IIMBBI Y4aCTKOB Bajla, PACCTOSHHA MEXZRY cepe-
JVHaMH ONOp M [p.), BLINOJHSIOT YTOYHEHHEHIM NPOBEPOYHHIA
pacueT, 3aKiIrovarolluiics B onpeneacHun koddb@uiMeHToB 3amnaca
NPOYHOCTH § B ONACHBIX CEUCHHAX:

S¢Sz
s= % (8.17)
s2 + 52

Pacuernoe 3nauenue s HOTXHO OBITH HE HMXKE NOIYCKaeMOro
[s]=25.

Ilpu ycnoBun BBINOJNHEHMS CHENMANILHOIO pAcuera Bajla Ha
KECTKOCTh JIOMyCKaeTcs CHMkeHue [s] o 1,7.

B dopmyie (8.17) s, — x03dpiumeHT 3anaca BPOYHOCTH 1O HOP-
MaJIbIIBIM H2NPAKEHUIM,

G-1
b

ﬁ—<51) + \‘IJUGM
£oP
rie o_; — npeaesT BHIHOCAUBOCTH CTalH HPH CHMMETPUYHOM NUKJIC
iw3rnGa; ans  YIIIepOJHCTBIX KOHCTPYKUHMOHHBIX CTaled o_ =
=0,430,; nna nerupesannelXx o_; = 0,356, + (70+120) MIIa;
k, — abdexTrBHbll  x03bdHUMEHT KOHUEHTpPAUWH HOPMAaJBHBIX
Hanpsokenni (taba. 8.2—8.7); &, — Maciutabuelil ¢axTop Juis HOp-
MaiibHbIX Hanpspkenui (Tabn. 8.8); B — xoagdunuent, yuurhBaro-
uikii BJIMSHHEE HIEPOXOBATOCTH HoBepxHocTH: npx Ra = 0,32 +2,5 Mxm
npunsMaroT B = 0,27+090; o, — aMmuIuTy A2 HHKIA HOPMAaJbHBIX
HalNpsOXCHUH, paBHas HAHOOJNIBIICMY HANPSIKEHHIO H3rKHba o, B pac-
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8.2, 3uavcnnn wodpdmmentos k, u k., Ans BaNOB ¢ raatesamu

)(--Qd_!,--]t

Banwl 13 cranm, umesoweit oy, MIla
600|700|800J900 600[700|800|900
kg ke

Ho 1,1 0,02 | 1,96 | 2,08 | 2,20 | 2,35 | 1,30 | 1,35 | 1,41 | 1,45
0,04 | 1,66 | 1,69 | 1,75 | 1,81 | 1,20 | 1,24 | 1,27 | 1,29
0,06 | 1,51 | 152 | 1,54 | 1,57 | 1,16 | 1,18 | 1,20 | 1,23
0,08 | 1,40 | 1,41 | 1,42 | 1,44 | 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
0,15 1,25 | 1,26 | 1,27 | 1,29 ] 1,06 | 1,07 | 1,08 | 1,09
0,20 | 1,19} 1,21 | 1,22 | 1,23 | 1,04 | 1,05 | 1,06 | 1,07

Cs. 1,1 no|0,02]234)251 26828 (1,50 ]1,5|167] 1,74
1,2 0,04 | 1,92 1,97 | 2051 2,13 ] 1,33 ] 1,39 | 1,45 ] 1,48
0,06 | 1,71 | 1,74 | 1,76 | 1,80 | 1,26 | 1,30 | 1,33 | 1,37
0,08 1,561 1,58 11,59 | 1,62 1,18 | 1,22 1,26] 1,30
0,10 { 1,48 | 1,50 § 1,51 | 1,53 [ 1,16 | 1,19 | 1,21 | 1,24
0,151,351 1,37 | 1,38 | 1,40 | 1,10 | 1,11 | 1,14 ] 1,16
0,20 ] 1,27 | 1,29 | 1,30 | 1,32 | 1,06 | 1,08 | 1,10 | 1,13

aly

Cs. 1,2 10 2} 0,02 | 2,40 | 2,60 | 2,80 | 3,00 { 1,70 | 1,80 | 1,90 | 2,00
0,04 { 2,00 | 2,10 | 2,15} 2,25 ] 1,46 | 1,53 | 1,60 | 1,65
0,06 { 1,85 ] 1,881 1,90 | 1,96 | 1,35 | 1,40 | 1,45 | 1,50
0,08 | 1,66 | 1,68 | 1,70 { 1,73 | 1,25 ] 1,30 | 1,35 | 1,40
0,10 [ 1,57 ) 1,59 | 1,61 | 1,63 | 1,21 | 1,25 1,28 | 1,32
0,15] 1,41 | 1,43 | 1,45 1,47 | 1,12 ] LLI5] 1,18 { 1,20
020 f 1,32 | 1,34 | 1,36 | 1,38 | 1,07 | 1,10 | 1,14 | 1,16

CMAaTPHBAEMOM CCYCHHH; C,, — CPEAHEe HANPAXEHHE IMKAA HOP-
MaJIbHBIX HAMPSKEHUIT; eclId oceBas Harpyska F, Ha Bajl OTCYTCTByeT
WIN npeHeOpexuMo Maja, TO NPHHMUMAKT G, = 0; B IPOTHUBHOM
cIydae

y F,

nd
4

O, = N
20'_[ — Op .
Go
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8.3. 3nauenun k, m k, A7 B2aJ10B C Bhil10%KaMH

Jﬁ J__MJT

kg nns manos ky nnsa Bajon
t r u3 clajM, umeroimel D |r u3 cTajy, nMeiomeii
- | oy, Mlla — | oy, MIla
r d d |d
<600| 700 800 900 <600| 700 800 900

Io [0,02| 1,85 | 1,95 | 2,10 [2,25] Mo |0,02] 1,29 | 1,32 | 1,39 | 1,46
1,0 [0,04| 1,80 | 1,85 | 2,00 {2,10] 1,1 0,04 1,27 | 1,30 | 1,37 | 1,43
0,06/ 1,75 | 1,80 | 1,90 [1,95 0,06] 1,25 | 1,29 | 1,36 | 1,41
0,08) 1,70 | 1,75 | 1,80 1,90 0,08 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/ 1,14 | 1,18 | 1,21 | 1,25

Cs.|0,02| 1,89 | 1,99 | 2,15 {2,31{Cs. |0,02| 1,37 | 1,41 | 1,50 | 1,59
1,0 [0,04| 1,84 | 1,89 | 2,05 [2,15] 1,1 |0,04 1,35 | 1,37 | 1,47 | 1,62
o |0,06] 1,78 | 1,84 | 1,94 {1,99] mo [0,06] 1,32 | 1,36 | 1,46 | 1,52
1,510,08{ 1,73 | 1,78 | 1,84 - |1,94| 1,2 |0,08| 1,27 | 1,32 | 1,41 | 1,50
0,10 1,68 | 1,73 | 1,78 |1,84 0,10| 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 | 2,20 {2,37| Cs. |0,02| 1,40 | 1,45 | 1,55 | 1,65
1,510,04| 1,87 | 1,93 | 2,09 |2,20{ 1,2 {0,04| 1,38 | 1,42 | 1,52 | 1,60
mo 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
0,10y 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 0,15/ 1,20 { 1,25 | 1,30 | 1,35

7S YTJEPOMUCTBIX CTajied, uMmerowux o, = 650750 MIla,
npuHuMaT Vg = 0,2; nas jJernpoBaHHbIX craneit Y, = 0,25+0,30;
s, — xoaddunHMeHT 3amnaca MPOUHOCTH MO KacaTesbHBbIM Hampske-
HUSAM,

PO LS — (8.19)

sﬁn+%m
3neck T_, — npeAen BBLIHOCAMBOCTM CTalId MPH CUMMETPUYHOM
LHKJIE KpYy4eHHs; Ui KOHCTPYKUMOHHBIX CTaJled NPUHMUMAIOT
T_; = 0,580_, ocranpuble obo3nauenus B popmye (8.19) umeror
TOT Xe cMbICH, 4To U B ¢opmyne (8.18), ¢ Toit pasHuuei, 4yTo OHH
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8.4, 3uauennn k. u kyAn BanoB C PaaMAJILHBIMH OTBEPCTHAMH

ko ke
% [N BAJOB M3 CTaJeH, HMEUHX Gy, Mila
< 700 800 900 <700 800 900
Cs. 0,05 no 0,15 2,0 2,02 2,12
» 0,15 » 0,25 1,80 1,82 1,90 L75 1,83 1,5

n puMevaHHue. MomeHT CONPOTHUBJICHUA HETTO!:

d? a
npu usrube Wierro = "3_2(1 - 1,547);

nd? a
npu kpyueHud Wy yerro = ~1—6—(1 - —d—)

8.5. 3navenun ko ¥ k. Anm BaNOB C OJHON LIOHOMHOH KaHABKOH

>

Kosbdn- O MIla nd?
uuenTs | 600 | 700 ) 800 | 900 IIpumeuanne. Wﬂm‘,:@——
ks 1,6 |1,75/1,80{1,90 bty(d—1)?
k: L5(L6 (L7 |19 | = = 37
W _mdd_ by(d—1)?
KHETTO — Tg‘ T
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8.6. 3uauenus k, W k, Qa9 MIMNEBBIX YYaCTKOB Baja

oy, MIla
LIRSS
600 700 800 900
ITpamoGounsie kg 1,55 1,60 1,65 1,70
ke 2,35 2,45 2,55 2,65
2BOJIbBEHTHLIE ks 1,55 1,60 1,65 1,70
ke 1,46 1,49 1,52 1,55

k
8.7. 3nadenns —= Jd BaJIOB C HANPECCOBAHHBLIMH ACTAIAMM MpH
EU

nasjeann Hanpeccosku cebite 20 MIla

oy, MIla
d, MM Ipumeyanue
600 | 700 | 800 | 900

14 {20 {2,326 |3,0! 1. na xacaTedbHBIX HANpPAXEHUii
2 (235126 (30 |34, X
30 {2,6 12,8133 38| = 0,6—;g + 0,4.

40 2,7 |3,2(3,65[4,0 |5 o
50 (3,3 | 3,6 4,0 | 4,5 |2 Tlpu mabnennn nanpeccosku 10—20 MIla
100~

oo |37 | 395 46 5 cHuxath k. /e, Ha 5—159%.

. Toexe  ¢rp3oo [2]

8.8. 3naqennn ¢, u ¢,

JlnameTp Bana d, MM

Crans 20 | 30 | 40 | 50 | 70 | 100 | 200

Yraepozucras €& | 0920881 0,85]|082(0,76 | 0,70 | 0,61

e 10831077 (0,73 |0,70 | 0,65 | 0,59 | 0,52

JlernpoBanHas €5 | 0,83 10,77 10,73 { 0,70 | 0,65 | 0,59 | 0,52
& .

OTHOCATCS K HANPSKEHHUAM KpyueHus. 3naueHus €, JaHel B Tabn. 8.8;
k,— 1B Tabn. 8.2; nas yNOMSHYTHIX BBIIIE CTajedl NPHHUMAIOT
VY, =0,1; 3Hauenns T, M T, ONPEACIAIOT B NPEANOIONXEHHH, 4TO
BCJIEICTBHE KoneDaHMs KPyTsiiero MoMeHTa T Hampsxenus Kpy-
yenlis M3MEHAIOTCA MO OTHYJNEBOMY LMKIY, T. €.

05T
W,

rae W, — MOMSHT CONPOTHMBIICHHS KPYYEHHIO.

Ty =Ty = 0,570y = (8.20)

Tipn 4acToM pesepce MoJaraloT T, = ; T =0.

W
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Ecnu 8 paccMaTpHBACMOM CCUSHITH HMECTTS HETKO/IbK) KOXUCH-
TPpaTopoB Hapr{)KCHHﬁ, TO YUYUTLIRAIOT OLUYM H3 HUX — TOT I41a

KOTOpOro OTHoilexue — GoJbuIeL,
o

§ 8.3. KOHCTPYVIPOBAHVE BAJIOB

Jist peaykTopoB o0uiero Ha3Ha4€HUS PEKOMCHAYETCH BLIfOJ-
HATH NPOCTHIE M0 KOHCTPYKIMH 24a0Kue Balibl OAEHAKOBOIO HOMI-
HAJLHOIO [AHAMETPa Mo Beell [ImHe; s obecneyenus TpeSyemMbix
[OCAa/IOK [JeTajieil COOTBETCTBYIOLIME Y4aCTKE Baja JODKHBI HMETh
npenycMoOTpeHHbIe OTKIOHeHUA. Ho ecin MecTa mocagok oTaaieHbl
OT KOHIa BaJla, TO YCTaHOBKA AeTallei 3aTpyanserca. [Tostomy ans
ynobcrBa cbopku M pa3bopku y3ia Baja, 3aMEHBI MOJUIMNHHKOB
K OPYTHX HacaXUBaeMBbIX A€Tajeil BaJIbl BLINOIHSIOT CMyneHYanibi-
smu. Tlpumep Taxoit xoHCTpykumm mnpeacrasjieH Ha puc. 8.4. Ha
yuacTkax BaJia, IPEAHa3HAYCHHBIX 1A HENOABKHBIX ITOCAJOK JeTa-
JieH, yKa3bIBAIOT OTKJIOHEHHs pasMepoB Baja Tuma s6, u7, r6 u n6
CO ckocaMHM [yis oOJieryeHMs MoHTaxa. Pa3Mepbl CKOCOB H
tacox, MM (mecra I u II), B 3aBHCUMOCTH OT AMAMETpa mpH-
Jeralouiero yyactka Baja, TaKOBbI:

dpama . . . . . . . 15-30 30-45 45-70 70—-100 100—150
e 1,5 2,5 25 3 4
. v v 00 e 2 3 5 5 8
0 v e e e e e e 30 30 30 30 10

JUTs mIOTHOrO NpHJICTaHUsI TOPUOB JeTajieif Kk OypTukaM Baja

r ¥4 rl [4

4,63,
/azzvo/ 7 4 g, 7/8'/ a

8
T

2
4y
dshtt
50

Puc. 8.4. KoucTpykuma Bana pesykropa
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D °o
R
L(m11:7) A A 2
-~ ) Rz220, 2,
vas -7 4
gh12 7h12
N b g
I gwase™E - 85 qg 5 )
463 A 22 0% 125 |legs 2,5
Y
o o ('Y «
= S (3 & N 8
N S S BF--H— S
s s 3 . s N
5 \&#2 ;—I 80
25 r" o o ! "
N SN 70
3 J60

1. Tepmoodpadomna, wopmonusayus HB 140... 187,
2. Heynasawwse npedensysie Omuiasenun pasmepol:

ombepemud no K14, banob no b 14 .
3. Kpomnu npumymume R=0,3mm.

Prc. 8.5. Padounii ueprex Bana

B mecte 111 nepexona AeENArOT FajiTesId PaIuycoM 7 B 3aBHCUMOCT H
oT guamerpa d; (pa3mepsl, MM):

di. « . . . . . . . 15-30 30-45 45-70 70-100 100-150
T oo v o v e e e e 1,0 1,0 1,5 2,0 2,5
Cv v o v v e e e 1,5 2,0 2,5 3,0 4,0

B Mecrax epexona ot d X D, eciid IeTaynu 37€Ch He YCTaHaB-
JIMBAIOT, INPEAYCMATpPHBAIOT TAITEIH C PafUycoM 3aKpYrJeHUs
R ~04(D - d).

- IlpaBeiii xomen Baja JIuHON | OZMHAKOBOrO HOMMHAJIBHOTO
muaMmerpa d, = d; uMeeT Ha yuyactke NIMHOH I; oTkiIoHenue k6
Ans nocaaxu My(QThl WIH IIKUBA. Y4YacTOK JieBee, HE CONpsraeMsiii
C JeTajsMM, IOKa3aH ¢ OTKJIOHEHHeM hll. DTo no3BosIsET yMEHb~
LI¥Th YHTIO CTyNeHell Baia.

Ilpumep BeImONTHEHHS pabodero yepTexa CTYHEHYATOro Baja
Jay Ha puc. 8.5.

§ 8.4. HIMOHOYHBIE 11 HUIMLIEBBIE COEMUHEHNA

Jina coenuHeHus Bajla C JAETAJAMU, MEpeJalolliiMH BpauleHue,
YacTo MPUMEHSIOT IpH3MaTHYecKue MnoHkH (Tabn. 8.9) w3 craim,
uMmeromeit o, = 600 MIla, nanpumep, u3 crajeii 45, Cr6.
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8.9. IHnouxu npuamartuveckue (no I'OCT 2336078, ¢ coxpaimeHnsMu)
Pa3mepbl, Mu

b
'S
Y 13
I
Yy
i
A -]
Huamerp g?:::; I'ny6una nasa dacka
Bana d bxh Bana t; BTYJIKH I, 5 x 45°
Cs. 10 mo 12 4x4 2,5 1,8 0,08—-0,16
» 12 » 17 5x5 30 23
» 17 » 22 6x6 35 2,8 0,16—0,25
»22» 30 8x7 40 33
» 30 » 38 10x8 5,0 33
» 38 » 44 12x8 5,0 3,3
» 4 » 50 14x9 55 3,8 0,25-0,40
» 50 » 58 16x10 6,0 43
» 58 ¥ 65 18x11 7,0 44
» 65 » 75 20x12 7,5 4,9
» 75 » 85 22x 14 9,0 5,4 0,40—-0,60
» 85 » 95 25x 14 9.0 5,4
» 95 » 110 28x16 10,0 6,4

MMprmevyanug: 1. J{nuRy wmnosku spibupator u3 psga: 6; 8; 10; 12;
14; 16; 18; 20; 25; 28; 32; 36; 40; 45; 50; 56; 63; 70; 80; 90; 100;
110; 125; 140; 160; 180; 260 .. (mo.500).

2. Matepuas WINOHOK — CTAJb YHCTOTAHYTas C BPEMEHHBIM CONPOTHBICHHEM
paspeiBy He Menee 590 MIda.

3. [IpuMephl YCIOBHOrO O0O3HAYEHHMA LITIOHOK:

ucnoyHenue 1, ceuenne bXh=20x12, niuna 90 mMm:

Hnonxa 20X 12X90 I'OCT 23360-78
To xe, ucnoaseHne 2

Uinouxa 2-20%12X90 IOCT 23360-78
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Jlnuay INNOHKH HAa3HA4AIOT K3 CTAaHJaPTHOrO PARA Tak, yTOOsI
ona Obuia HCCKOJNBXKO MEHbIEE IUIMHBI CTYRHUbl (OIPUMCPHO Ha
5—10 Mm). HanpaxeHne CMSTHA Y3KUX IPaHeil INMOHKY He TOJIKHO
HPEBHIEATH JONYCKaeMOro, T. €. ZOJKHO yIOBIETBOPATHC yCIOBHE

F
1o <ol (821)

Oem =

2T " o
rae F = 7—; T — nepenaBaeMbiii Bpamarowiid MoMeHT, H-mm;

d — puaMeTp BaJia B MECTe YCTAHOBKH ILIOHKY, IUIOMIAML CMATHSA
Ao ={h —t;)1,; l,— pabouas NQIHMHA IIMOHKA: [ ILUNOHKH C
miockmMy TopuaMu I, = I, npu cxpyrieHnsix topuax [,=1—b;
IPH CTANBHOI CTYNHIE M CHOKCHEON HArpy3ke JonyckaeMoe Hanpsi-
wenue cmutus [ 6], < 100 MI1a; npu konebanusnx Harpy3xu clegyeT
cuuxath o], Ha 20—259%; npu yzapHoll HArpy3ke CHMXaTb HA
40—509,; mna macaxxuBacMbIX HA Bl YYTYHHBIX JETajlell HpHBe-
Iennbte 3Havenus [o],, cHmxaTbL BABOE.

C yueTon NpUBEAeHHbIX BbILIC 3HaueHHit F u A, popmyiy (8.21)

OPUBGAAT K BHAOY 5
Gy = ———77-——--<X1|0 . .
o dlp(h -— tl) = [ ]CM (8 22)

Ecnu npu npoBepke LINOHKH O, OKaXETCA 3HAYUTEIBHO HIDKE
[6]a» TO MOXHO B3ATh LINOHKY MEHBLUETO CEYEHHS — KaK s
Baja [eALlIylIero JAHana3oHa [AMAMETPOB, HO 00A3aTeNbHO
NPOBEPHTH €€ HA CMATHE.

Ecnu %2 G, oxaxetcs 6osibiue [0],. TO HOMYCKAETCA yCTAHOBKA
OBYX ummoHox nonx yrjoM 180° (mpemmenaraercs, YTO Kaxaas
LUZOHKZ BCOCOPUHAMAET IOJOBUZY HArpPy3KH), OAHAKO DPANUOHAJb-
HeZ DEPedTH HA ULTHUEBOE COEHUHEHHE.

Jijid OTHOCHTENBHO TOHKHX BAJIOB (OHAMETPOM INPHMEPHO [0
44 neM) JO1IyCKAETCH YCTAHOBKA CECMEHTHBIX wwnoHox (rabn. 8.10).

Cozauueane NpoBepsIoT Ha CMsATHE

2T
=—""_Z s 2
GCM dl (h - t’_) [G]CM (8 3)
2 MMNOHKY — Ha Cpe3
2T
=g . 8.24
T = g5 < [ (8.24)

3uauenus [o]., Takue xe, Kak U /IS MPUIMATHYECKHX ILTIOHOK;

[T]cp ~ 0’6 [O-]CM‘
Il auyesvie coedunenua HagexxHee HIMMOHOYHBIX, B OCOOEHHOCTH
npy NEePEeMEHHBIX Harpyskax; B HHX HocTHraerca Oonée TouHas
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8.10. Inouku cermentnsre (1o I'OCT 24071—80, ¢ coxpamennamu)
Pa3mepsl, MM

. o
- “S ) <
3| RN
& Y
JZZ
I'ny6una nasza
wah | e Bacxs
Co. To bxhxd mana f; BTYIKH 1) s % 45
10 12 3x6, 5x16 53 1,4 0,08-0,16
12 14 4%6, 5x16 5,0 1,8
14 16 4x7, 5x19 6,0 1,8
16 18 5%x6, 5x16 4,5 2,3
18 20 5x7x19 5,5 2,3 0,16—0,25
20 22 5x9x22 7,0 2,3
22 25 6x9x22 6,5 2,8
25 28 6x10x25 7,5 2,8
28 32 8x11x28 8,0 3,3 0,25-0,40
32 38 10x13x32 10,0 3,3
Mpunmevanua: 1. Martepuan WHOHOK — CTafMb MICTOTAHYTas, Oy > 590
MIla.
2. B 3aBucUMOCTH OT npHHATOM 0a3bl 06paGoTkm Ha paGouem wHeprexe
YKa3bIBAIOT pasMep !, /i Bana (MpeanovTHTEIbHBIA BapuanT) mu D—ty; n1g
BTYJKM — pa3mep D +1,.

HEHTPOBKA JETAJICH Ha Bajly, a PacpeleIeHUE Har PY3KH 110 ILTKIaM
obJiertuacT nepeMelieHne NOMBHKHBIX AeTaseil BAONDL MO Baiy.

B T1abs. 8.11 npuBemeHs! pasMeprl NPsMOOOYHBIX IIIHLEBBIX
coenuHeHn, B Taba. §.12 — pa3Mepsl JBOJIBBEHTHBIX HIIILEBLIX
COCMHEHRKH.

Bribpannoe coenauHenue mpoBepsioT Ha CMSTHE

8 < [o]
075240 Ry -

3recy T— mepenaBaeMBId BpAUIAIOIINH MOMEHT; MHOXHTERs 0,75
BBEAEH I Y4€Ta ECPABHOMEDPHOCTH pacupeiesicHHs NaB/iCHHA

7

G (8.25)



8.11. Coenunenus HITHUEBLI2 NPAMOGOUHBIE
(o I'OCT 113980, ¢ coxpamenusndin)
Pa3mepsl, MM

Henonnenue A

| Sx45°

Henonnenue B
| Sr45

Henonnenue lJ
Sx45°

e

172

f
Y,
vy Ly
d I a
Yucno ! r, He
3y6beB z d b b He MeHee S Gonee
Jlerxas cepust
23 26 6 22,1 3,54
6 26 30 6 24,6 3,85 0,3 0,2
28 32 7 26,7 4,03
32 36 6 30,4 2,71
8 36 40 7 34,5 3,46
42 46 8 40,4 5,03 0,4 0,3
46 50 9 44,6 5,75
52 58 10 49,7 4,89
56 62 10 53,6 6,38
62 68 12 59,8 7,31
8 72 78 12 69,6 5,45 0,5 0,5
82 88 12 79,3 8,62
92 98 14 89,4 10,08
Cpeanss cepun
16 20- 4 14,5 -
6 18 22 5 16,7 - 0,3 0,2




IIpodoaxcenue mab.1. 8.11

d l a
q 1 r, He
3y6prl>?113°z d b b He MeHee 4 Gones
21 25 5 19,5 1,95
6 23| 28 6 a3 | 1w | ] 92
26 32 6 23,4 1,65
6 28 | 34 7 259 | 170 | 04| 03
« | 32 38 6 29,4 -
8 36 | 42 7 33,5 1,02 0,4 0,3
42 48 8 39,5 2,57
46 54 9 42,7 —
52 60 10 48,7 2,44
8 56 65 10 52,2 2,50 0,5 0,5
62 72 12 57,8 2,40
72 82 12 67,4 -
10 82 92 12 77,1 3,0 0,5 0,5
92 102 14 87,3 4,5
Taxesas cepns
z d D b a f 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 20,3
26 32 " 4,0 23,0
28 35 4,0 25,4
10 32 40 5,0 28,0 0,4 0,3
36 45 50 31,3
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 92 6,0 75,6
20 92 102 7,0 85,5

NpuMeyanue Vcnosxenne A gaHO i H3TOTOBJIEHHS BajIOB COEOUHE-
HUi Jlerkoil M cpeaweil cepuit MeToqoM obkaTeiBanus. Banbl coequHennii Taxenoi
CepUu METOAOM OOKATLIBAHUA HE M3rOTOBJAIOT.
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8.12. Coemmuennn MIHLUEBLIE IBOJILBEHTHBLIC
(o TOCT 6033 —80, ¢ cOKpanCHEAMH)
Pasmepsl, MM

Yenmprpobanue no S Uewrspupobawue no D

,“{‘\"lr
RN

SN INCZ
; \\‘L.r NNGY,
\ 3L

7

Moayne m Mouxaynbs m

D 08 [ 125 | 2] 3 D 2 | 3| s

Yucno 3y6eeB z Yucno 3ybbes z
10 11 60 28 18
12 13 65 31 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 90 28 16
35 26 16 95 30 17
40 30 18 100 32 18
45 34 21
50 38 24
55 26 17

NMpumeuanus: 1. B Tabnuue npuBeseHsl HOMUHAJIbHbIE OUaMeTpbl D u3
nepsoro (MpeamouTATENbHOro) paga — B unTepsane ot 10 go 100 MM; cooTsercT~
BEHHO MOJy/1M TaKxe M3 nepBoro psaa B uurepsane ot 0,8 mo 5 mm. B 'OCT
6033 —80 uurepsan guamerpoB ot 4 ao 500 MM, mHTepBan moayied ot 0,5 mo
10 Mm.

2. Yucna 3y6nes z mpuBeneHsl B Tabimiue TONBLKO Te, KOTOpbie OTMEYEHHI B
CTaHZApTe KaK MpeanoyTHTeNbHbIe. '

3. JluaMeTp HeNUTENbHON OKPYXHOCTH d = mz; AWAMETP OKPYXHOCTH BHa-
AUH BTYIKH: TMpH miockoit ¢opme nua Dp=D; mpu 3aKpyrjieHHOMH Df=~'-D+
+0,44m; muaMeTp OKPYXHOCTH BepmnH 3yobeB BTyakn D,= D —2m; maamerp
OKDYXHOCTH BNagWH Baja: mpH miockoir dopme awa dy =D —2,2m; npu 3a-
kpyrneaHoit d, = D — 2,76m; muaMeTp OKPYXHOCTH BepIMH 3yGbeB Bama: mpu
LEHTPUPOBAHUU MO GOKOBBIM MOBEPXHOCTAM 3y6beB d, = D — 0,2m; mpH ueHTpu-
pOBaHUH MO HapyxHOMYy nuamerpy d, = D; R =0,47m; ag = 30°.
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no LUHANAM; Zz — YHCIy LuTunes; A, — pacueTHas NOBEPXHCCTh

CMSATHA,
D-d
ACM —(T—_ 2f>l,

rae I — nnuna crymuues; R, = 0,25(D + d).

Jonyckaemoe ranpsxenne [G]., 11 NMOBEPXHOCTEH LTHLEB,
HE MOJBEPTrHYTHIX ClENUANBHOH TepMudeckoil obpaborke, mpuHM-
MafoT:

IPH CIIOKOIHON Harpy3ke U HemOIBHXHOM cCoeliHeHuH [o]., =
= 100 MIla;

NP¥ IOJBUKHOM COEIMHEHHNH HE IO HArpy3koii [o],,, = 40 MITa;

NpH nepeMeHHoii Harpyske [o]., cHuxalot Ha 30— 509 B 3aBu-
CHMOCTH OT HHTEHCHBHOCTH YIapoB.

Ecnu moBepxHoCTH LLIHIEB TepMHYECKH 00paboraHbl, TO 3Ha-
uenus [o]., ysenumuuBaroT Ha 40—509%.

IlpoBepky 5BOJILBEHTHBIX UUIMLEBBHIX COCAMHEHMI Ha CMATHE
BHNOJHAOT 1o dopMmyte (8.25), B xoTopoit 4., ~ 0,8ml, rae m —
Moaynb 3y6weB; R, = 0,25(Dg + dy).



IJIABA IX
OITOPEI BAJIOB

§ 9.1. OIIOPHI KAUEHUA

QGiume cBeseHus

[TpoexTHpOBaK¥C OMOPHBIX Y3/10B BEAYT B CJAEIYIOLIEM MOPSIIKE.

1. HaMeuaroT 3CKU3HYI0O KOMIIOHOBKY y37a; HA OCHOBAaHMH Dac-
YEeTHOM CXeMBb! OPUEHTHPOBOHIIO ONPENENIAIOT PACCTOSHHUE MEXIY
onopaMiH C y4YeTOM 3aKPEIISHHBIX HA BaJy AcTaleil.

2. Ha ocsoBasuM XHHEMATHYECKOH CXEMBl Y3Jla M CHJIOBO
XapaKTepXCTHKN MEXaHU3Ma ONpENeJISIOT BEJMYMHBI M Hampasjie-
HUSl OEHUCTBYIOILIMX HA OMNOPBI Harpyzo0kK.

3. HameuaroT THN M KJIAacC TOYHOCTH MOIIIMITHHMKA, YYHTBIBAs
BCE YyKa3aHHbIC BbllIe (DAKTOPBI, ONpPEAESISIOT PACUCTHBIH pecypc
BBIOPAHHOrO TNO/UIMIHUMKA W CPAaBHUBAIOT €r0 C TEOPETHYECKUM.

4. VuuTbiBasi BEJIWYUHY, HAmpaBJICHHE M XapakTep Harpysok,
Ha3Ha4al0T NOCAJKM Ha COMPSDKECHUS KOJICH MOMIIMITHUKOB C BajOM
H KOpIycoM, a TaKxe BBIOMPAIOT CHOCOO KpEIUICHHs KOoJIel Ha
MOCa{OYHbIX MOBEPXHOCTSX.

5. BeiOuparoT KOHCTPYKUHIO YIUIOTHEHHMIA U CIOCO0 cMa3biBaHUA
y3ia.

6. OxoHuaTeIbHO OOPMIIAIOT KOHCTPYKUHMIO y3i1a, obecreynBas
OPOYHOCTh M JKECTKOCTh AETajlell, COOCHOCTh IMOCAJOYHBIX MECT,
JIETKOCTh XOJa, HAJEXHOCTb M 0e30macHoCTh OKCIUIyaTaluy,
MOHTaX, [EMOHTaX M pPEMOHT, KOMIIEHCALHUIO TEILIOBOro
pacIIupeHus.

KpaTkue xapaxrepiCTHXH OCHOBHBIX THIOB
HOAUIMITHUKOB KAYeHust

Paouanvible 00HopAdHbI2 Wiapukonodw unnuku (puc. 9.1, Tab. I13)
BOCHPUHHMMAIOT DPaJuaJIbHblE M OrPAHMYEHHBIC OCEBBIC HATPY3KH,
JeHcTByolMe B OOOMX HAampaBJIeHMsX BIOJIb ocH Bajia. [lopumm-
HHUKH JIOMNYCXaioT mepekockl BajoB g0 10’; mo cpaBHeHHMIO ¢ HOJ-
LIMIHHAKAMM JPYTHX THIIOB MMEIOT MHHHMAJILHBIC MOTEPH HA Tpe-
HUE; QUKCHPYIOT NOJIOXKEHKE BAla OTHOCHTENLHO KOpPIyca B ABYX
OCEBBIX HAIPABJICHHUSX.

PanuanpHble OMHOPSAHBIE LIAPUKOMOAUIMITHUKY C ABYMS 3aLIMT-
HeIMH maiibamu (puc. 9.2, tabn. I13) 3amoiHAIOTCS HAa 3aBofge-
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Puc. 9.1. Mozuwmmimy wapnxonwlii
PALMAILHBIE O1HOPS AU

<

y | A

B

Puc. 9.2. Homuunuuk mapusossiii

panuaabHbLl CAHOPAOHBIN ¢ OBYMS
33MMTHLIMY IWAH0aMI

J
4
2,

U3rOTOBHTENE MIACTHYHBIM CMa30YHBLIM MaTepuajioM U B AOMOJ-
HHUTEJIBHOM CMAa3bIBAHHM HE HYXIAIOTCH.

Paduassivie  Osyxpadnuvie cdepuueckue  wapuxonoOuuiLHUKY
(puc. 9.3, tabs. T14) BocHpMHMUMAIOT paauajibHble M HeOOnblIHe
OCEBbIE HAIPY3KH; GUKCUPYIOT HOJOKEHHE Bala OTHOCUTENBHO KOP-
myca B [JBYX OCeBBIX Hampasienusx. biarogmaps crnocoGrocTH
CaMOYCTaHaBJIMBATLCS OHM JOMYCKarOT HECOOCHOCTb IMOCAOMHBIX
MecT (nepexocst) o 2—3°.

PoAUKONOOWUNHUKY ¢ KOPOMKUMU YUAUHOPUUECKUMU POAUKAMY
(puc. 9.4, Ta6n. II5) nmpenHa3Ha4eHbl MJIS BOCTPHATHA 3HAYMTEIb-
HBIX PaJuajibHBIX HArpy30K; MOMUHUINHUKH, (QUKCIPYIOIIHE Bal B
OCEBOM HANpPaBJICHUM, MOrYT BOCIHPHHMMATH KPaTKOBPEMEHHBIC
He0OoJIbIIIMe OceBBle HArpy3ku. Tpebyercss o4YeHb TOYHAS COOCHOCTh
MOCAZIOYHBIX MECT.

KOHCTpyKTUBHBIE Pa3HOBHIHOCTH A3THX IMOJUINUITHUKOB 3aBUCAT
OT HAJIMYAA U PACMOJIOXKECHUs OOPTOB Ha HApYXHBIX M BHYTPEH-
HuX koubiax. [ToamunHuky 6e3 60pTOB HA HAPYXKHOM WIH BHYTPEH-
HHUX KOJIbIIaX JAIOT BO3MOXXHOCTD BAJIy MEPEMELIATbCS OTHOCUTEIb-
HO KOpIyca B OCEBOM HAmpaBJICHUM (TAKXXe MOMUMIHUKH LIHPOKO
UCHOJIB3YIOTCS KaK IUIABAIOLIME OMOPHI).

Paduaavro-ynopuvle wapuxonodwunnuky (puc. 9.5, ta6n I16)
BOCIIPUHHMAIOT KOMOMHHMPOBAHHBIC pajHaJIbHO-OCEBBIC HATPY3KH;
oceBasi rpy30MOABEMHOCTh MX 3aBHCHT OT YIJIA KOHTaKTa, HMEIO-
wero 3HaueHus o = 12°; o =26°; o = 36°; c yBejnueHHEM yria

Puc. 9.3. IMommununk mapnrosblii

paanaqbHbiii  cepuuecknii  aByX-
. PARHGI

<

V27

14 v' N\
) QW
QLRI

>

Puc. 9.4. IMoqwunuuk posinKoBLIl

PalHANLHBIH C KOPOTKHMH UM/IHH-
NPHYCCKHMH POTHKAMK
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e
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Prc. 9.5. IMoxwmnunk mapuKoBbLii Pnc. 9.6. IemuunHik po.isxoBobiii  KOHH-
PaauaTbHO-YIOPHBIH OXHOPARKbIE q9ecKHii 0HOPR AR

IONycKaemMas OceBas HArpy3ka BO3pacTaeT 3a CHeT paauasibHOM.
INomuunHuKy criocoOHbI BOCIPHHUMATh OCEBYIO HAarpy3ky TOJbKO B
OIHOM HalpaBJIeHHH, TO3TOMY sl puKkcauny Bajia B 00€ CTOPOHBI
UX YCTaHAaBJHBAIOT MOMNAPHO.

Konuueckue poaukonodwunuuxu (puc. 9.6, tabn. I17) Moryr
BOCIIPHHHMATh paaajbHBIe M oceBble Harpy3ku. CrnocobGHOCTb
BOCIIPMHMMAThL OCEBYIO HArpy3Ky 3aBHCUT OT Yrjila KOHYCHOCTH o
(a=12° a=18°; a=26° o= 36°); oceBas rpy30NOXBEMHOCTH
BO3pacTacT NMpH YBEIMYCHHM O 3a cueT paananbHoil. Ilpu umcTo
paaManbHOR Harpy3ke B MOJIIMIHUKE BO3HHMKAeT OCEBas COCTaB-
nfoWas, KOTOPYH KOMICHCHPYIOT OCEBOI HAarpys3koil NpOTHBO-
NOJIOXXKHOTO HANpaBJieHust; nmodToMy st ¢ukcauuu Baja B 06e
CTOPOHBI MOMILUMHUKY YCTAHABIUBAIOT monapuo. IToAuHImHUKH
[IOTIYCKAFOT PEryJIMPOBAaHUE OCEBON WMIphI' U PaauaibHOIO 3a30pa;
nepexoc BaJia OTHOCHUTEJILHO OCH KOHYca HENOMYCTHM.

Ynopnvie wapuxonodwunuuxu (puc. 9.7 m 9.8, taba. Il8) Boc-
HPHHUMAIOT TOJBKO OCEBbIE HATrPY3KM: OAMHAPHBIE — B OJHOM
HampaBJ€HUH, JBOlidbIe — B JBYX HampaBiieHHsX. Il1OXHIMAHHKH
_OYCHb UYBCTBHTE/bHBI K HECOOCHOCTH M IEPEKOCaM oOcei; Mx He
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Pic. 9.7. [Moamwmmumy 2 pPHKOBBIH Puc. 9.8. Hoammnuuk mapsxoBbii
YROpHLII ynopublii (IBYXpAIHL)




clefyeT yCTaHABJIMBATb B ONOPaX [rOPU3OHTAILHBIX BAJIOB,
MMEIOIUX BBLICOKME YaCTOTHI BPAICHHUs, TaK KaKk NOA ACHCTBHEM
HEHTPOOESKHBIX CHJI IIAPUKM MOTYT BBIATH M3 GEroBRIX JHOpO-
K€K, OPU 3TOM BO3PACTAECT CHJIA TPEHHS, YBEJIUYHBAECTCSH HArpes.

Veaoruble 0003uaYenns NOAUHIMHKOB KaYeHus coaepxat undop-
MalUio O BHYTPEHHEM AMAMETpEe MOMUHIHKKA, €r0 CEPHHU, THIE,
KOHCTPYKTHBHBLIX OCOOCHHOCTSIX M KJIAcCe€ TOYHOCTH.

[epseie nBe nUdpLl HOMepa HOALIMIHUKA CIIPaBa YKa3biBAaIOT
[HAMETP OTBEPCTUS BHYTPEHHEr O KOJIbIA IOAINITHAKA; AJid qUaMeT-
poB d =20 = 495 MM (3a MCKJIIOYCHMEM MArHETHBIX) AHAMETP OT-
BEPCTHS ONPEneAoT yMHOXEHHEM 3TuX mudp Ha 5. D710 npasmio
He pAachpoCTpaHAETCA HA NommHMHMKH ¢ d <20 MM; A8 HHX
nse mocsieanue nudpel cnpasa coorsercTBYIOT: 00 — d = 10 MM;
01 —d=12MMm;02 —d = 15MMm; 03 — d = 17 mm. TpeTbs 4 ceabman
Huppel yKa3LIBAIOT CEPUIO MOMIIMITHMKOB (KpOMe MaJlbiX ApamMerT-
poB, 10 9 MM) M XapakTepUCTHUKY €ro mo WHpuHE (HAmpHMep,
1 — ocobonerxas, 2 — serkas, 3 — cpeanss, 4 — TsHKenas); THI NOA-
LUIMIIHAKA YKa3bIBAETCH B YCIOBHOM OOO3HAYCHHM 4YeTBepTOH wud-
poii cipaBa (Hanpumep, 0 — paguasbHBIil HIapUKOBLIA, 1 — panuaib-
Hblif [IApUKOBLIA cdepuuéckuit, 2 — panuaibHBli C KOPOTKMMHU
poJuKamHu).

KoncrpykTuBHbBIE OCOOEHHOCTH MOJUIMIHUKA YKa3bIBAlOT B
ycoBHOM 0GO3HaueHWM nATOM wudpod wiM AByMs uudpamu
(maToit M wecTol) (NOAUWIMOHMK C KAaHABKOM HAa HapYXHOM
KOJbIIE, C 3aLUTHHIMHU IAi6aMu, ¢ yTOpHBIM 60pTOM Ha HAPYKHOM
KOJIbIlE M T. IL).

Kinace tounoctu momuumuuka (FOCT 520-—71) ykaswiBaeTcs
onuoil nudpoii nepen yCJIOBHBIM 0003HAYECHHEM IO JUIMIHUKA (HOp-
MaJIbHbIH Kjacc o6o3nauaeTcs uudppoit 0, MOBbILICHHLIA — 6, BbI-
COKMit — 5, MpenU3UOHHbI — 4, cBepXnpeun3uoHHblid — 2). Hexoro-
pble MOMUHUMHUKK H3rOTOBJISIOT MO CHEUUATIBHBIM TEXHUYECKHM
TpeO OBaHUAM; YTOOBI HX MOXHQ OBUIO OTJIHYHTH OT CTAHAAPTHBIX,
K YCIOBHOMY OOO3HA4CHHIO MOAIUIMIHUKA RO0aBJIAIOT cnpasa no-
NOJHHUTENIbHBIE 3HaKM B Buae uudp m OykB pycckoro anda-
BHUTA.

3HaueHUSA HEKOTOPBIX AOIMOJHHUTEILHBIX 3HAKOB:

BCE WJIM YacCTh JETaJieii U3 KOPpPO3MOHHO-CTOMKOH cramm — kO,

Jeraii NOJLUIMIIHUKOB U3 TEIUIOCTOMKHUX cTajiei — P;

cemapaTop M3 YEpHBIX MeTajuioB — I;

cemapatop M3 IUIAaCTH4ECKHX MaTtepuasnoB — E;

cneuMaabHple TpeOOBAHUA K MOIIMMHUKY mo mymy — I

MOAIUKIHUKY 3aKpHITOrO THIIA TPH 3aMOJHEHNH CMAa30YHbIM
marepuaiom LHIUATUM-221-Cl.

IMpuMeps! YCIOBHBIX OOO3HAYEHHMIL:
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6-206 — NOALUIUNHUK LIAPMKOBBIA palHalbHbIA ONHOPANHBINA, BHYT-
peunnii auamerp d = 30 MM (06 x 5); snerkoil cepuu; kKjacc TOu-
HOCTH — 6;

—2311 — DOOIIMITHUK POJIMKOBBLIH panHallbHbII C KOPOTKUMHU IH-
JIMHIPUYECKMMH POJIMKaMH; BHYTpeHHuit muamerp d =55 MM
(11 x 5); cpenneii y3koil cepmm; KJiacc TouHocTH — 0.

§ 9.2. CXEMbI YCTAHOBKH NOAMMUITHNKOB KAYEHUA

Jns npenoTBpalleHus 3aKJIMHUBAHUS TeJ KaY€HMs, BbI3bIBAEMO-
ro TEMNEPAaTYPHBIM YUIMHEHMEM Bajia MM HETOYHOCTHIO M3IOTOB-
JICHHS AeTajiell NOALIHIHUKOBOTO Yy3J1a, MIPUMEHSAIOT JBE OCHOBHBIE
CXEMBbI YCTAaHOBKH MMOIIINIHUKOB:

1) ¢ ¢uxcupoBanHoi u mniaBarowmwer omopoil (puc. 9.9-9.13);

2) ¢ duxcauueit Bpacmop.

ITo cxeme 1 B oOnmHOH omope ycTaHABAMBAIOT IIOILIMITHMK,
¢duxcupyromuii NoJIOXXEHHUEe Bajla OTHOCHUTEJIBHO Kopryca B 0GoOMX
HaIpaBJICHUAX; OH XECTKO KPEIHUTCS B OCEBOM HAMPABJICHHM KaK
Ha BaJly, TaKk M B pacTtouke kopmyca (cM. puc. 9.9). Ormopa
A — duxcupyromas; oHa BOCIPHHIMAET paJHaJIbHYIO H ABYCTOPOH-
HIOIO OCEBBIC HArpy3ku. BHyTpeHHEe KOJIbIO BTOPOro MOIUIMITHHU-
ka b eCTKo (C MOMOILBIO Pa3spe3HOro KoJNblia) KPEmuTCsA Ha Baly
B OCCBOM HAIpaBJICHUH; BHEIIHEEC KOJbLO MOXET CBOOONHO mepe-
MENIATBCA BAOJb OCH cTakaHa (omopa b — mnasaromas). s
CBOOOHOrO MEPEMEILCHUS! BHEHIHEIO KOJIbLA MOIIIUNHUKA B CTa-
KaHe HEOOXOJMMO HAa3HAYUTh COOTBETCTBYIOLIYiO IOCaAKy ¢ 3a-
30poM, a Taxxke obecneyuTh COOTBETCTBYIOIMIA 3a30p (a).
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Puc. 9.9. Baa ycranoBleH Ra PaJHaJbHLIX HOJWHNLHKAX; NpaBnii — Gprkcnpo-
BaRiIbl, J€Bbil — «HI2BAIOLIMID
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Puc. 9.10. Baa ycranos.ien Ha paaMasisHbiX MOJWWMHHKAX: NMpasuiii — QukcHposan-
HbtH, JIeBblii — «NI1ABAIOLIHID
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Puc. 9.11. Baa ycrauoBieH Ha paaHabHbIX NOJILHANHHKAX: KPLILKH — Bpe3Hsie,
NpaBblii H0JWNOKHK — «IIABAIOLIMID
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Puc. 9.12. Bas ycrauoBieH Ha ABYX PaaHAJIbHO-YMOPHBLIX INAPHKONCIMHINHKAX ;
JIeBblil MOMWMAHUK — «HJIABAIOLIHID
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Puc. 9.13. Yeppsunstii Ban yCTAaHOBJEH HA JABYX KOHHUECKHX POINKONOTIUHDNAKAX ;
DpaBblil NOUGINHAK — QIIABAIOIHID (PaaHAALALIT OIHOPAMKBII)

B xauecrBe miasarotneir omopsl (5) BhiOMpaloT Ty, KoTopas
BOCHPUHHMAET MEHBLIYIO pafualIbHyIO Harpysky (puc. 9.10, 9.11).
TpH 3HAYATETHHBIX PACCTOSHHAX MEXy ONOpaMM UIS yBEJIHYCHUS
KECTKOCTH (HHKCHpYIOLIEil OMOPHI YaCTO YCTaHABJIMBAIOT [BA OXHO-
PAOHBIX pagMajJbHO-YIOPHBIX LIApMKOonomunuuka (puc. 9.12) wm
JiBa KOHWYECKHX poiuxonoamumuuka (puc. 9.13). Taxas ycraHoBKka
XapakTepHa I 4YEPBAYHBIX PEeNYKTOPOB (IS Bajla YEpBIKa).

B yanax, CIpOEKTUPOBAHHBIX IO CXeM€ 2, HAPYXHbIE KOJbLA
MNOMIIKIHAKOB YIMPAIOTCA B TOPIBI KPHILIEK, & TOPUbl BHYTPECHHHX
Kojen — B Oyptuxu Bana (puc. 9.14, 9.15, 9.16).

Bo us3bexaHme 3alIEMJIEHHS TeJ Ka4yeHUS OT TEMIEpATYPHBIX
nedopManuii npeaycMaTpHBAIOT 3a30p (a), PEBbILIAIOLIMIA TEILTOBOE
yUITHHEHHE

a>Al=oalt, —to)l,
roe o = 12-107% — xospduuuenT NuHEHHOro paclIMpeHis CTalH
1/°C; t, — HauaspHas Temmnepatypa Baja H kopmyca, °C; t; — pa-

Gouyas TeMmmepatypa Bana M xopmyca, °C; | — paccTosiHie Mexay
omopamMu, MM.

a

=
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Puc. 9.14. Baj-tuccTepHs YCTaNOBJEH HA PatHaibHLIX NOMBHNHRKAX (Bpacnop)
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Puc. 9.15. Basn ycTanoBfeH HAa paguajbHLIX KOJUIHIMHKAX ; KPHILUKH Bpe3nbie

“

=T o

Pac. 9.16. I[TpoMexyTouublii BAN PeIYKTOPA YCTAHOBJEH HA PAJHA/LHLIX WAPHKONOA-
IWHTHHKAX ; KPLIWIKH Bpesuble

JUns panuaibHBIX APUKONONIINITHAKOB IPU OOLIMHOM Iepenaje
TEMIIEPATYp Baja W OKPYXaroUleid cpeasl mpuHHMaT a = 0,2 +
+ 0,5 mm. Perynupyror 3a30p ¢ HOMOLIBIO MEPHBIX NpoKIanok (6)
MEXAY TOPUOBBLIMM IOBEPXHOCTAMH KOPIyCa M  KpbIIKAMH
(puc. 9.14). Cxema 2 uMmeeT psj NPEHMYLIECTB: KOPIYC MOXET
ObITh BBINOJIHEH CO CKBO3HOH pAaCTOYKOM C OJHON YCTaHOBKH,
0e3 3amievyHKoOB, CTAKAHOB M YCTYNOB, 4TO obecmeunBaeT 6oJb-
HIyl0 TOYHOCTb MOCALZOYHBIX MECT; YHCJIO [eTalied B y3Je
COKpalLIaeTCcs; ynoOGeH MOHTax M peryimpoBka ysua. Cueayer
OTMETHUTh M HEAOCTATKMU JAHHOM CXEMBbI: HEOOXOAMMOCTL HA3Ha-
yeHMss Oolee JECTKMX [OMYCKOB Ha JIMHEHHBIE pa3Mephl, BO3-
MOJXXHOCTb 3allleMJICHHS TeJl KayeHHs mpH OosblIMX TeMmeparyp-
HBIX AedopMalusx.

B y3max wa puc. 9.15, 9.16 moquMnHUKK KpensAT 3aKJIaXHHIMH
KpbILIKaMH; HEOOXOAXMBIH 3a30p a PEryJUPYIOT KOMIECHCATOPHBIM
KOJIBIIOM 0.
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Puc. 9.17. Baj-wectepis YCTaHOBJEH KA PAJHAIbHO-YNOPHBLIX INAPHKONO M-
Hukax (Bpacnop)
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CxeMy 2 — ¢ oceBoif (¢ukcamueil NOJIIUIHUKOB BPacnop —
ClefyeT NPUMEHATb JUIA CPABHHUTEIbHO KOPOTKHX BaJiOB, HCHOJIb-
3y paavasibHO-YIOpPHBIE HIAPUKOBBIE MJIM POJIMKOBBIE MOJLIUIHH-
ki (perymupyemeie). Takue nommuunHuku (6€3 npeaBapuTEIbHOTO
HaTAra) AOMYCKAIOT pEryJHpOBaHWE OCEBBIX 3a30pOB B HEO5XO-
IUMBIX Tpedejax NMPH MX MOHTaXE W B NPOIECCe SKCIUIyaTaLHH.
TennoBble yIJIMHEHMS Baja HE [NOJDKHLI IOJHOCTBIO BHIOUPATH
oceBbie 3a30pbl. KOHCTPYKuMsA Takux OmoOp MpeacTaBjieHA Ha
puc. 9.17, 9.18, 9.19. B ysmax puc. 9.17, 9.18 oceBoit 3a30p
peryaupyercs KOMIUIEKTOM METIHYSCKUX IPOKIAA0K 6 TOJILHHOMN
0,05 —0,5 MM, yCTaHOBJICHHBIX MEX/1y KOPIYCOM (CTAKaHOM) ¥ KpbIII-
KoL .

PerynavpoBku oceBoro 3asopa B y3Jie puc. 9.19 ocymiecrBiastoTes
BUHTOM ], maiiboit cromopHoit 2 u waitboi-ynopom 3.

TToMUMITHUKOBBIE Y3JIBI ¢ PaJHabHO-YIOPHBIMHM NOJUINITHHKA-
MH, TOCTaBJICHHBIMH BpAacmop, PEKOMEHAYETCS NPUMEHSTH MPH

Prc. 9.18. Baa KOHKYeCKOr0 peJyKTGPa YCTAHOBJEH HA KOHHYECKHX POJIKONOR-
ICHEHHKAX, RCCTABJEHHBIX Bpacmop
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Puc. 9.20. YcTanoska IBYX paiHajbHO-YNOPHBLIX NOJUINKHHKOB, HOCTABJEHHBIX:

a — Bpacnop; & — BPacTIKKY

AN

N
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Puc. 9.21. Ban-mecrepml HA KORKYECKHX POJIHKONOAUWIKNNKERAX,

BPACTSIKKY

HOCTABJ/IEHHBIX

oraowenun l/d =6+ 8 (puc. 9.18, 9.19). XKectkoctp omop ¢
pPanuaibHO-YIOPHLIMU MONIIUITHUKAMH B OOJIBIION CTENEHH 3aBH-

CUT OT CXCMBI YCTAHOBKH HX B Y3JIC.

Ha puc. 9.20 moxasaHbl [BE CX€Mbl YCTAHOBKH pajHajIbHO-
YHOPHBIX MOJUIMIHUKOB, IOCTaBJIEHHBIX BPAcHOp U BpacTskky. Ipu
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OMIMHAKOBOM pasmepe b Benuy#Ha ONOPHOHN 6asbl L, 3HAYHTEIbHO
Gonbmie L,. Ha puc. 9.21 mnpeacraBneH y3esl BXOAHOro BaJa-
LWIECTEPHHA KOHHYECKOTO PEAYKTOpAa: NOZLIMIHUKH IOCTABJIEHBI
BpacTsKKY. 3a cueT yBenudeHMs 06a3oBoro pasmepa L obecneuu-
BaeTcs 0OJIblIAA XKECTKOCTH y3i1a. OPHEHTHPOBOYHO MOXHO IIpH-
Humatp L/l =2 +3.

§ 9.3. KPEILIEHUE IOJIHITHIKOB
HA BAJIY U B KOPIIYCE

Beibop panuonanbHOro crnocofa KpemieHHsl MOJUIMIHUKOB Ha
Bajly M B KOPIyCe 3aBUCHT OT THNA NOJUIHNHHUKA, BEJIMYUHBI H
HanpaBJICHUS ACHCTBYIOIUX HArpy30K, 4aCTOTHI BpALIEHUS, YC/IOBHIL
MOHTaXa M AEMOHTaxa  T.I. B Tex ciyuasx, Kkorga Ha non-
LIMIHUK HE JeHCTBYeT oceBas HAarpy3ka M HEOOXOoOMMO Ipen-
OTBPAaTHTb TOJILKO CJIy¥aHOE CMEILECHHE MNOIUIUIHAKA, OCEBOE
KpEIUICHHE Ha BaJly OCYIIECTBJIAETCS TOJBKO COOTBETCTBYIOLICH
nocajakoil 6e3 nmpuMeHEHHMs NOMONHHTENbHBIX ycrpoiicts. Hexoro-
pble HauGoJice PACHpPOCTPAHEHHBIC CIIOCOOBI OCEBBIX KPEIICHHHA
BHYTPEHHHX U HAPYKHBIX KOJICI TOALIMITHUKOB Ha BTy U B KOpITyce
IaHel Ha puc. 9.22-9.25.

Ha puc. 9.22,a4 xosnbmo nomkumaercss K OypTHKy Bajna cre-
OuaJbHON raiikol co cromopHOH maii6oif, BHYTpEeHHMH BBICTYH
KOTOpOil BXOAMT B Ia3 Bajia, a HApyXHbId oTrubaercs B OOUH
U3 na3oB railku. Pasmepsr rack u maid6 pauel B tabum 9.1 u 9.2,

Ha puc. 9.22,6 BHyTpeHHee KOJILLO NpwXumaercsi K OypTHky

a) B )
N l.?l
)

Puc. 9.22. CmocoGbl kpennesns
BAYTPEHHHX KO/iel [0JUWKIHH-
d) KOB HA BaJjy
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\ Puc. 9.24. Kpenneune napyx-
N\ Z8 HOTO KOJIbLa NOMMKNHIHKA B
k\ L -2 Kopnyce (NPY/KNHHbIM KOJbUOM)

xmé + ~

+
Puc. 9.23. CnocoGul kpenenus N Puc. 9.25. Kpen.ienne nozummn-
HAPY’KHOTO KOJbLA B KOpmyCe HHKA MeXAy ABYMsSI BPe3HbLIMH
(yeryn xopnyea — Kpbiuka) KPbILIKaMH

BaJia pe3bOOBBIM KOJBLIOM C Ipope3bio. CTONOPEHHE OCYIECTBIAET-
cA C NMOMOMIpI0 BHUHTA 1.

Ha puc. 9.22,6 xonblio nogxumMaercs x OypTHKY Baja MJIOCKOHM
TOpLOBOH IANHGO0 M BHHTOM, a TaKXe CTONOPHOW IIAHGOI.

Puc. 9.22,2 — xpenyicHue YNOpHBIM CTOHOPHBIM TIPYXKHHHBIM
KONIbIOM ] mpAMOYroJbHOro cevenus. Jins ynobctBa Montaxa H
IEMOHTAXa YCTAHOBJICHO TAKKE KOMIIEHCATOpHOE KoJbio 2. Pas-
Mephl CTaHIAPTHBIX KOJEI M KaHABOK AaHbl B TabGu 9.3, 9.4.

Ha puc. 9.22, 0 xoJbIIo 3aKperiseTcs KOPOEIaToi raiikoi ¢ waii-
60ii U LIMUIMHTOM; MPUMEHSAIOT NPH ACHCTBHH OONBIIMX OCEBBIX
yIOapHBIX Harpys3ox.

Puc. 9.23 — HapyxHOe XOJIbLO MOAIUMITHHKA 3QXXKUMAETCS MEXIy
BBICTYIIOM KPBILIKM W YHOPHBIM OYPTHKOM KOpImyca.

Puc.9.24 — HapyxHOE KOJIbIIO 3aKPEILICHO MEXAY OYPTHKOM KOp-
Iyca YIMOPHBIM KOJILIOM I M IPYXMHHBIM CTONMOPHBIM KOJIBLIOM 2,
BCTaBJIEHHEIM B KaHaBKy Kopiyca.

Pa3zmepbl CTONMOpHBIX KOJIEH M KaHABOK JaHbLI B Tadm -9.5,
9.6. Puc. 9.25 — HapyxHO€ KOJIbIIO 3aKPEIUIAETCA B Pa3bEMHOM
KOpIyce ABYMs 3aKJIaJHBIMH (BPE3IILIMH) KPBILUKAMH H KOJIbLOM-
KOMIIEHCATOPOM 0.

Ha puc. 9.26 —9.28 npencraBiieHsl HEKOTOPBIE CIIOCOOBI KpeIuIe-
HUS W PEryJHPOBKH PAJUANBHO-YIOPHBIX NOIIIHITHAKOB.

B y3ne wa puc. 9.26 3a30pbl B MOALIMIIHUKE PETYJIHPYIOT
BHHTOM ] (c Menkoit pe3pboil), niaitboil 2 11 cTonopHoil NjaHKoOH
3; B y3me Ha puc. 9.27 — raiixoii I M cronopHoii waiGoi 2,
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9.1. Kpyraste raiixn maruesste (no F'OCT 11871 —80)
Pasmeps, MM

N
N
N

188

0245° V)
4, S
W= — % ;;}
Wil sl
\:_4\ W 120 Rz?ﬂL 4 y
,\ \e g S -
N N
& ,a;/
kS
I
d peLOn D D, ¢ H | b h
10 1,25 2 15| o6
12 1,25 26 18 ; 4|20
14 28 20 |06
16 30 22 8
18 32 24 | 1,0
20 34 27
2 38 30 5|25
24 42 34
27 45 34 10
30 48 39 | 1,0
33 1,5 52 )
36 55 48
39 60 48 6| 3
42 65 56
45 70 56
48 75 64 |10
52 80 64 12| 81| 4
56 85 72
60 90 72 || 2] 8| 4
64 95 80




IIpodoascenve maba. 9.1.

d pgfgb, D D, e | # | 6|

68 100 80

72 105 90

76 2 110 90 1,6 15 10 5

80 115 100

85 120 105

90 125 110

96 130 110 18 12 6
100 135 120

Ipumep o6o3naueHns raiikn HopManbHOINl TOMHOCTH € OHAMETPOM d = 64 MM,
¢ warom pe3sbbl 2 MM ¢ noiem jJonycka 6H, u3 craam 35X ¢ nmoxpsl-
THeM 01 Tomwumuoi 9 MKM:

Taiixa M64x2, 6H.35X.019 I'OCT 11871-80

9.2. Cronopneie MHerosianyathie waiibsl (mo F'OCT 11872 —80)
Pasmepni, MM

. Rz80
15°2° V(V)
-]
J0°22° 2
‘ r
& i NI
y ﬂ \
s b
J0°+ 2°
A
l};;‘;;‘fg;” d D p, | s | w0 | ] s
10 10,5 26 16 | 3,5 7
12 12,5 28 18 | 3,8 9 0,2 1
14 14,5 30 20 | 3,8 3 11
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Hpodo 1xcene maba. 9.2.

%*;g:'g;v d D D, | b | & ! rlos
16 16,5 2 | 2 3113 |os |
18 18,5 34 24 15
20 20,5 37 27 4 17
22 22,5 40 30 | 4,8 19
24 245 44 33 21
27 27,5 47 36 24 0.5
30 30,5 50 39 27 ’

33 33,5 54 42 30
36 36,5 58 45 33
38 39,5 62 48 581 5 36
42 42,5 67 52 39
45 45,5 72 56 42
48 48,5 71 60 45
52 52,5 82 65 49
56 57 87 701 78 53
60 61 92 75 6 57
64 65 97 80 61 1,6
68 69 102 85 65 0,8
72 73 107 90 69
76 77 112 95 { 9,5 73
80 81 117 100 7 76
85 86 122 105 81
90 91 127 110 86
- 95 96 132 115 | 11,5 91 1,0 | 2,0
100 101 137 120 { 96

IMpumep o6o3HayeHus CTOMOPHOW MHOroNam4aTo#f IwWaibsl s Kpyrioi
WIIHUEBOH raiiku ¢ guameTpoM pe3sbbl 64 MM, u3 Matepuana rpymnsl 0,1 ¢
nokpbititem 0,5:

Maiba 64.01.05 I'OCT 11872—-80

nepemeuraroieil BHYTPEHHEE KOMbLO JIEBOrO MOMULINIHKEKA BAOJb
BaJIa.

Crnenyetr oOpaTHTh BHHMAHHE Ha 3aKpelJICHUE BHYTPEHHHX KO-
JIel, KOHMYECKUX POJIMKOMOMUUMHUKOB (cM. puc. 9.28), cemaparop
KOTODbIX BBICTYHAaeT MOJ TOPLOM BHYTPEHHETO KojbLAa M HE HacT
BO3MOXHOCTb JOBEPHYTh rafiky 10 TOpua: HEOGXOAMMO MEXY CTO-
MOPHOU 1260/ 1 BHYTPEHHUM KOJIBIIOM CTaBHThb IPOMEXYTOUHOE
KoJisiio I; 3a30pbl B 3TOM Y3JI€ pEryJupyioT HabopoM Me-
TaJUIMYECKHX KoJiel, 6.
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9.3, Koanna npyxuiuble yNOpHBIC IIOCKHE HAPYXKHBIE

IKCREHTPHICCKHE H KaHABKH AR HHX

Pasmepnl, MM

S

| N o

dy

—

Kanasxa Koabuo
Ruamerp Honyckaemas
Bana 4 d ocepas B {ryms| S b I
ciia xH
20 18,6 10
22 20,6 11
23 215 12 32|,
24 22,5 13
25 23,5 14 3,6
26 24,5 14 1,4 | 0,1 1,2 3
28 26,5 16 4,0
29 27,5 16
30 28,5 17
32 30,2 21 4,4
34 32,2 22
35 330 2
36 34,0 27
37 35.0 28 49
38 36,0 29
40 37,5 38 1,9 1,7
42 39,5 39
45 42,5 42 55
46 43,5 43 i 6
48 45,5 45 0,2
50 47,0 57 2,2
52 49.0 59 2,0 6,0
54 51,0 61 6,0
55 52,0 62 22 102 2,0
56 53,0 64 6
58 55,0 66
6,5
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Mpoooarncenue mada. 93

KaxaBsxa Konsbro
HAuamerp Honyckaemas
Bana d d, ocepas B |ruams| S | b !
cuna, kH
60 57,0 68 22 1 02|20 65
62 59,0 71 6
65 62,0 74
68 65,0 78
70 67,0 80 2,8 0,3 2,5 7,0
72 69,0 82
75 72,0 86

IMpumep o6o3naueHus kosbua afis Bajsa auaMeTpoM d= 30 mm.
Koasyyo 30 I'OCT 13942 —68

9.4. Koanita mpy:xuutHple YHOpHbIE MIOCKHE HAPYKHbIE
KOHLEHTPHYECKHe W KaBaBKH AJas HMX

Pasmepbl, MM

Y/
b
NN

|1
= J
<
5]

d
a,
|.
d
a,

7% 4
b by

Iuamerp Konsiuo Kauaska llorgécel:;t;Maﬂ
Bana d d, S b 1 d, b, Harpyska, kH

20 18,2 18,6 10,4

22 20,2 28,6 11,5

23 21,1 1,2 32 |1 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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Mpodoascenue maba. 9.4

nametp Konbuo Kanasxa HOIL}ZILZZMM
sana d d, S b ] d, b, narpyska, kH
26 24,0 1,2 24,5 1,4 14,50
28 25,8 26,5 15,7
29 26,8 27,5 16,6
30 29,8 40 | 6,0 28,5 16,9
32 29,5 30,2 21,6
34 31,4 32,2 22,0
35 32,2 33,0 26,2
36 33,0 34,0 26,9
37 34,0 35,0 21,7
38 35,0 36,0 284
40 36,5 1,71 50 37,5 38,2
42 38,5 39,5 1,9 39,0
45 41,5 42,5 42,0
46 425 - 8,0 43,5 43,0
43 44,5 45,5 45,0
50 458 47,0 55,9
52 4738 49,0 58,3
54 49,8 51,0 60,5
55 50,8 52,0 61,7
56 51,8 20 | 60 53,0 22 62,9
58 53,8 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 63,6 25| 7,0 | 10,0 65,0 28 76,1
70 65,5 67,0 4 79,0

Tpumep ycnoBHOro o6O3HAYEHHS KONbLA AN OMaMeTpa oTBepcTus d = 30 MM
u3 cranu Mapku 650 ¢ KagMHMeBLIM MOKDLITHEM TOJIMHOK 15 MKM, Xpomm-

posaunsiM: Koasyo A30 65T k0 15 xp I'OCT 13940—68

<

Bud A
! % /
3

Puc. 9.26. CuocoS xpensieH:s B pery- Puc. 9.27. Cnocod GprKcanun onopsi Bajia
JMPOBKH  PAJMSJILHO-YNOPHOTO  WOJI- (KORHYECKHE POJHKONONIMIBHKHE WO~
HOBIKA CTABJIEHbI BPACTHNKKY)

7 3axas 344
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9.5. Koabla ppy:uiHble YNOpHbIE NJIOCKHE BHYTPEHHHE 3KCHENTPHUECKHE

H KaHaBKH 1J HHX

Pa3meps1, MM

<§_ I
= Z
_l_
- A - <
] Ly
] 8
® ]
JInamerp| Hdua- g; uamerp| Hua- §§
oTsep- | MeTp | ¥ O oTBep- | MeTp | § O
CTHA B |KaHaB-| ¥ . %| b B I f crua B (aHaB-|¥ .| b | B | I
xopuyce| xu |2 S xopmyce | K E’%uf
T4 & RN
40 42,5 12 78 81,0 112.0 18
42 44,5 40.42 4,2 80 83,5 ’
45 47,5 ’ 82 85,51118,97| 6,1
46 48,5 85 88,5
47 49,5 88 91,5]125,83
48 50,5 147,231 4,5 14 90 93,5 2,2
50 53,0 92 95,5
52 55,0 95 98,51139,40 2,3
54 57,0 1,9 98 101,5
55 58,0 |162,91 100 |103,5 20
56 59,0 102 106
58 61,0 5,1 16 105 109 (175,80
60 63,0 108 112 2,8
62 65,0 110 114 8,5
65 63,0 | 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

ana d=75+100; $=2,5 nas d= 100+ 130.
2. Pagnyc ckpyrnemnii xaHaBku r=02 ana d,
dy =103,5 + 134,

Koavyo 50 I'OCT 13943 —68

3. INpumep obGo3nauenus Koapua A8 OTBEPCTHS d =

NMpumeuvannsa: 1. Toanmna xomvma S=1,7 gua d=10+75; §=2,0

ot 42,5; r=0,3 nna

50 MMm;
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9.6. Koabna mpyxskHble yHOpHble MJIOCKHEe BHYTPEHHHE
KOHIICHTPHYECKHE H KaHABKH [/id HMX

Pa3sMepsl, MM

A A-A 4-a A
_i' Bapuanm Bapuanm _>1
wmamnobru nabubru

R ‘.I%
o 60°45° S 5. 2] RS
ang d<58 MM AR b> 6MM
o 90°t5° 60 .
ann d> 58 Mm (_ ¥
L g v ;‘- L 15
b, by
Tuamerp Koasuo KanaBka 5::3,2:::.
ornezcmu 4 s b ! @ by ’ Harl;()l)_llaka,
40 43,5 12,0 42,5 39,7
42 45,5 4.5 42,2
45 48,5 47,5 44,4
46 49,5 4,0 48,5 44,8
47 50,6 14,0 49,5 46,3
48 51,6 50,5 47,3
50 54,2 53,0 59,5
52 56,2 55,0 61,7
54 58,2 57,0 63,5
S5 59,2 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 5,0 | 16,0 63,0 71,1
62 66,2 65,0 73,3
65 69,2 68,0 76,7
68 72,5 71,0 80,2
70 74,5 73,0 82,6
72 76,5 75,0 84,8
75 79,5 78,0 88,3
78 82,5 81,0 91,7
80 85,5 2,0 | 6,0 | 18,0 83,5 109,9
82 87,5 85,5 2,2 112,7
85 90,5 2000 885 116,7




IIpoodo.asicene maba. 9.6

Koasuo Kamnasxa onyckae-

(&2:;:& rv{laa gcesax

d dy s b 1 d by O a2
88 93,5 6,0 91,5 2,2 120,7
90 95,5 93,5 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
108 114,0 112,0 170,2
110 116,0 251701220 1140 28 | 03 172,5
112 118,0 116,0 175,3
115 121,5 119,0 180,0
120 126,5 124,0 187,0

Ilpumep ycnoBHoro o6o3HaueHHs Kosiblia s auaMeTpa oTBepcTus d =47 MM
H3 crand Mapkm 65I ¢ KaaMileBBIM NOKpbITHEM TOMIMHOK 15 MKM, Xpomu-
POBAHHBIM
Koavyo A 47 65I" k0 xp I'OCT 13941—68

§\'I//
Y

,l_\:“;l
L N7} ]

Puc. 9.28. CnocoG kpemsiennsi omopel Bajia (KomMueckHe HOJUIHNHHKE HOCTaBJICHL
Bpacnop)

§ 9.4. KOHCTPYUPOBAHUE OIIOPHBIX V3JIOB
PEAYKTOPOB

B UWIMHAPHMYECKHX NPAMO3YOBIX NEPEAayax HET NOCTOSMH-
HBIX OCEBbIX YCHJMH, OJHAKO OHM MOIYT BO3HMKHYTbH CiyuaifHo.
B cBS3M C 3TUM PEKOMEHAYETCA OJHY M3 OHOp B y3ie (HKCHpO-
BaTh. B peaykTopax ¢ LMIMHIPUYECKMMH KOCO3YOBIMH KOJ€camMu
IefcTByeT NOCTOSIHHAA OceBas Harpy3ka BO3pACTArOLIas NPH YBelH-
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Pac. 9.29. Ilnasarougsii Baj-mecTeps (WEBPOHHOrO peayKTOpa)

9eHUM YrJi1a HakJioHa 3yOneB. PajmuajibHbie ORHOpsAHBIE IOA-
LIMIHUKA CIIeNyeT BHIGHPATE B TEX Cly4asx, KOrga ocesas Harpyska
F, cocraBmser menee 0,35F,; (F,;— cymMmapHas paauanbHas
peaxuus).

B nmepemavax ¢ INEBPOHHBIMM KOJIECAMHM MJHM CIBOCHHBIMH
KOCO3yOBIMH, 00 pa3yIomuMH IEBPOH, OCEBLIE YCHINA OTCYTCTBYIOT.
OaHako u3-3a HETOYHOCTH H3rOTOBJICHHS U COOPKH B 3allelIeHHE
MOXeET BXOJUTH TOJBKO OAUH LICBPOH; IPH 3TOM B HEM BO3HMKAET
oceBasi CHJIa, KOTOpas CTPEMHUTCH MNEPEMECTHTb BaJ-ILICCTEPHIO
BOOJb OocH. B cBa3u ¢ 3TUM oauH u3 BajoB (OOBIYHO BXOA-
HOif — OBICTPOXOJHBII) NeNaroT IJIABAIOIIMM; OH CaMOYCTaHABJIH-
BaeTCA IO KoJiecy Gojiee THXOXOAHOro Baja (puc. 9.29).

HOnsa ynoGcrBa cOOpKM U PeryJMpOBKH BeayuiMe Bajisl M MOA-
[IMNHUKH KOHUYECKHUX PENYKTOPOB OOBIYHO MOHTUPYIOT B CTaKaHax;
KOHHYECKHE DPOJUKONONUIMITHUKYA obecreuynBaroT GOJNBIUYIO XKECT-
KOCTb, Y€M LIAPUKOMOJUIMNHUKN, HO NOTEPH HA TPEHHE B HUX B
3—4 paza B, 4eM B ULIApUKONMOAUIMIHUKAX. Jlig Banos
YePBSYHBIX PEOYKTOPOB IPH MEXOCEBOM pPacCTOAHMH a,, = 180 Mm
[eJecoo0pa3sHO  4EpBSK YCTaHABJIWBATh HA JBa  paadallb-
HO-YTIOPHBIX MOMIIMIHMKA C o =26+ 36°, a gpyryro omopy
BBINMOJIHATh MaBaromiedl (cM. puc. 9.12, 9.13). Banel uepBSYHBIX
KOJIEC CJIEAYeT MOHTHUPOBATb HA PaAKasIbHO-YIOPHBIX LIAPHUKOBLIX
WIA KOHMYECKMX DPOJHMKOMOAIIMIHMKAX C YrJOM KOHTAaKTa
a=12+17°

KoHcTpykuusa crakaHoB naHa Ha puc. 9.30; Matepuan — cepaiif
yyryn (CU 15).

CooTHOIIEHHs pa3MepoOB CTakaHoB: h ~ 0 1D; hy ~h; h, ~ 1,2h;
e=d;; f=010=+12)d,; dxh—-(1+15 mm, D,=D; +(4+
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-h, FX45°

;’L,r NS~ 05x45° K 4Q
— -
Ny = T
Z A E A Y, A Z
h, r\N o %
) 8, 8 E -3
Puc. 9.30. Crakan ! Z
cx45°
h N7,
q
R 7) é)
7. Puc. 9.31. Kpbiukn rayxme:

a — C YRIMHERHBIM GOPTOM; 6 — ¢
6oprom h <15 Mm

f 1X45° 1%45°
3 - _
a ) i A 7
: 7
! Z
% 1| -
/B REE
P é G ]
§) 8.
Z
Puc. 9.32. Kprinkn ckBo3nble:
a—nna h<15 Mm; 6 —h>15 MM
e e
> S S.
Puc. 9.33. Kpoliukn 3axkjajnnie:
a — rayxas; 6 — ckBo3Has a) [)]

+45)d,; By~ 12B; B, ~ (1,3 + 1,5 B; B — mupuHa KoJibna noj-
mymnuika; d, =6 + 12 MM (=0,1D). Yucno BuntoB or 4 (mpu
D <80 mM) o 6 npu (D > 80 Mmm).

TonmuuHy crenku cTakaHa h NPUHUMAIOT B 3aBHCUMOCTH OT
nuameTpa D oTBEpCTHA CTakaHa MO CIEAYIOIMM 3aBUCHMOCTSM:

D,mv . . . . Jlo 52 Cs. 52 no 80 Cs. 80 mo 120 Cs. 120 no 170
hymm . . . . 4-5 638 8—10 10—-12,5

KoBCTpyKIMM NpPMXHMHBIX TIJYXHX KpbIIIEK HOKa3aHbl HA
puc. 9.31. KoHCTpyK1MS CKBO3HBIX KpbIlIeX (C OTBEpCTHAMH) JaHa
Ha pwuc. 9.32.

B xopmycax pemykTOpOB € rOPM30HTAJILHBIM Pa3beMOM Hpel-
HOYTHTENbHBI Bpe3Hble KphiKH (puc. 9.33): S =~ 8 + 12 mMm; mia

198



9.7. Pa3Mepnl KaHaBOK B Bajax, MM

£

H
-

d dy b R Ry
Cs. 10 mo 50 d-0,5 3 1 0,5
Cs. 50 mo 100 d-1 5 1,5 0,5
9.8. Pa3zmepnl KaHaBOK B OTBEPCTHSAX KOpHYCOB, MM
Ay
7
%
R
b
N <> w"
D dy b R Ry
Cs. 10 mo 50 D +0,5 3 1 0,5
Cs. 50 mo 100 D +0,5 5 1,5 0,5
Cs. 100 D+1 8 2 1,0

9.9. HlepoxoBaTocTh MOCANOYHLIX MOBepXHOCTell BajioB
H OTBEPCTHii KOpHycOB

R,, MKM, 11 HOMHHAJIbHBIX
Kiacc a
IMocamoyHbie MOBEPXHOCTH TOYHOCTH AaMeTpoB, MM
MOMUMIRRKOR ™™, 780 | 6onee 80 mo 500
BanoB U oTBepcTHii KOpmy- 0 1,25 2,5
cos 6nus 0,63 1,25
Topuos 3aILIEYHKOB 0 2,5 1,25
" BajioB u Kopmycos 6uns 1,25 1,25
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Dy=50+150 MM 3 &5 +7 mMm; e=(0,9 + 1,06, Dy — nuameTtp
OTBEPCTUS MOJ HOMIIKITHUK.

Jns Beixoja LuTMQOBANBHBIX KPYrOB HAa BajJax M B Kopmycax
psoOM C 3amyeyMKaMe JejaroT kanasku (Tabi. 9.7, 9.8), ommako
OHHM OCHabJsrOT BaJ, BBHI3BIBAS KOHLUEHTPANMIO HANPSKEHUH,
MO3TOMY HMX MOMXHO BBHIIOJHATE TOJBKO B BajaxX, HMEIOLIUX
OonbILOM 3amac MPOYHOCTU. B TAXENO HAarpyXEHHBIX Bajax LeJe-
coobpasnee nesiaTh rajTeid.

HlepoxoBaTOCTh MOCAaJOYHBIX MECT Ha3HavaloT nmo T1abi 9.9.

§ 9.5. KIIACCEI TOYHOCTU ¥ NMOCAAKH
MOAMUITHUKOE KAHEHUA

I'OCT 520—71 ycraHaBjnuBaeT NATH KJIACCOB TOYHOCTH IOA-
LINIHUAKOB Ka4yeHusA, 0003HAYaEMbIX B [OPSIKE IMOBBLILCHUSA TOY-
Hoctu: 0; 6; 5; 4; 2.

IMopmmmHukY BBICOKHX KjaccoB TouHocTH (5, 4, 2) oTHocH-
TesibHO Aoporu. Hampumep, mopmmmnuuk 2-ro knacca npubiansu-
TenbHO B 10 pas goposxe aHaJornyHoro moauiunauuka 0-ro Kjiacca.

Honycku Ha HapyXHbIC U BHYTPEHHHE KOJIbIA 3aBHUCAT OT THIA
TIOALINITHHKA, €r0 pa3MEpPoB M Kjacca TOYHOCTH.

llpumersiomes , Koeda
bpawaemca ban

uMeNgrgmces, Ko2da

Kopnyc $paujaemcn xdpnyc v
NI o
T f—d] H7
H (\ \) [ %7
T 2200 "7
- Kk N7 " T om donyckob

ombepcmuir 6 xopnycax dng
coegurenun ux ¢ noduwunhu=
KaMmu KaveHus

¢D

P7

flors  Gonyckob Ganob dng
né coedurenuns ux ¢ nod-
+ mé WUNHUKaMu Kayenus
f K6
0 Jsb :
4 7 AR N 26 PSS
— [IpuUMEHIKITC h8 | 96
Nose donycka roeda b ataael;’- )
v bnympenteza cn ban b0 £6
) Koasya it 7
Ban Novmenatomes, xoeda
- Bpawaemea kopnyc

Puc. 9.34, Cxema pacnoiokesHsi mosieli NOMYCKOB HA BHYTPEHRHHi W BHewHuii qua-
MeTpbl MOAWMNHKIKOB KadeHHs (HA BaJ H Kopmyc)
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Pacniofioxenue moseil JONYCKOB KoJiex| MOUIMIEHKOB HOKA3aHO
Ha puc. 9.34 (mo 'OCT 520-—71).

IMocanxy HapyXHOro KoJblla B KODIIYC HJIX CTakaH BbiNOJ-
RAIOT B CHCTEME Baja.

IMocanky BHYTpPEHHEro nKOJIplid MOMUNHMKA HA Bam OCy-
HICCTBJIAIOT IO CHUCTEME -9FBEPE€FHf, MoJle JONyCKa Ha AHaMeTp
OTBEPCTUSl BHYTPEHHETO KOJIbL]Aa MOJUIMIIHUKA PacIlOJICKEHO HE B
TEJIO KOJIbIYA, KaK 3TO HMEET MECTO /il  OCHOBHOTO OTBEPCTHSA,
a «B BO3JYyX».

ConpspxeHne HapyXHOro KOJNbLIA MOJMIMIHHKA C OTBEPCTHEM
KOpIIyca IJII CTAaKaHa BLINOJIHACTCS OOBIMHO IO IEPEXOAHBIM
HocazikaM, oGecrevuBaoOHM BECbMa MaJlbie HAaTArHM MiIH He6GOJIb-
mIie 3a30pbl, [O3BOJIAIOINME KOJbLY IIpH paboTe HECKOJIBKO
NPOBOPAYMBATHECA OTHOCHTEJBHO CBOErO MOCAJOYHOIO MecTa. ITO
obecneunBaeT Mpy MECTHOM HArpyXeHuH Gosiee paBHOMEDHBIH H3-
HOC O€roBbIX AOPOXKEK, TaK Kak Nod MECTO ACHCTBHMS CHJIBI
OyAyT momajaTh BCE HOBBIE yUacTKH koJibna. Ilocaaxy HOAIIUIHH-
KOB BLIOMPAIOT TaK, 4YTOOBI KOJIbIIO, COMPSIFAEMOE C BpAIIAIOLIECHCH
JIETAJIBIO, UMEJIO HATAT (HEIOABIDKHOE COEAMHEHHE), a IPYroe KOJbLo,
compsraeMoe ¢ HeloJBYXKHON NeTaibio, — HeboJIbIIoH 3a30p (npo-
CKaJIb3bIBAHUE).

PasnuyaroT cnexyroliHe BUABI HAarpYXEHHsA KOJIEI: MECTHOE,
IOUPKY/IALNOHHOE U KoJieOaTeNbHOE.

IIpn mecmuom BarpyxeHHM pe3yJibTHpYIOLIas paauanbHasg
Harpy3ka IOCTOSHHO BOCHPHMHUMAETCS JIMILb OFPAaHHMYCHHBIM y4acT-
KOM JIOPOXKH H NEPEeJacTCs COOTBETCTBYIOMIEMY Y4aCTKY IOCagou-
HOW IOBEPXHOCTHM Baja MWiIM Xopnyca. Takoil BUI HArpyxeHHs
HMEET MECTO IPH MOCTOSHHOM HAampaBiieHHH Bektopa F,y, mpu-
JIOKEHHOT'O K HEMOABIKHOMY KOJIBIYY ITOAIIMITHUKA, HIIM NIPH Bpalne-
HHM BeKkTopa cuibl F, BMecTe ¢ KOJbLOM MOALUMIHHKA B
OJHOM HampaBJICHHH C OJMHAKOBOM YIJIOBOI CKOPOCTBIO.

Ipn yupkysayuoHrHom HArpyXEHHH pe3yJIbTUpYIOLAsA paaualib-
Has Harpyska IIOCJENOBaTEJIbHO BOCIPUHHMACTCA BCEH OKpYX-
HOCTBIO JOPOXXKH KAUCHHA U NMEPENACTCA TAKKE MOCIEHOBATE/ILHO
Ha BCIO OKPYXHOCTb MOCaJO4YHOMN IOBEPXHOCTH Bajla WIM Kopmyca.

Takoe HarpyxeHue HabnronaeTcs, KOria KoJblo Bpalaercs oT-
HOCHTENbHO INOCTOAHHOHW IO HANpaBJICHHIO PaavalibHON HArpy3ku
WIH KOr[a HaIpaBJICHHE Harpy3skd H3MEHAETCA (Bpalnaromascs
Barpys3ka) 0O OTHOIICHHIO K HEMOJBMXHOMY KOJIbLY.

Ipn kosebamenabHom HATPYXEHUH Hd NOMUIMIOHHUK COBMECTHO
JEHCTBYIOT Harpy3ka F,;, MOCTOSHH4S IO HANpaBJICHHIO, W Bpa-
marougascs Harpyska F,;, OpuyeM paBHOACHCTBYIOIIAS 9THX HATpY-
30K He CoBepuIaeT mosHoro obopora, a konmebnercs Ha ompe-
JICJICHHOM Y4acTKe HeBpAlLAIoMIEerocs KoJjbila (Ha HEKOTOpbIH yrod)
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9.10. ITocaakn paauajbHLIX WAPHKO- H POJHMKONOJUIMAHRKKOB Kjaaccos 0 u 6

IMons momyckos

BaNoB | OTBEepCTHH
Harpyxeunue kxonbua
Ipu Harpyxexnun
BHYTPEHHEro KOJbIa HapyXHOTO KOJNbIA
MecTHoe Js6, h6, g6, f6 J6, J1, HT
LupkynsuuonHoe k6, m6, nb, j6 N1, M7, K1
KonebarensHoe mb, k6, j6 K1, J7, H6

9.11. INocagks paaua/bHO-YHOPHBIX ILAPHKO- W POJHKONOJUMIHHKOB

Perynupyemoe Heperynupyemoe
KOJIbIIO KOoJibI{O
Bua HarpyxeHus KoJjer IMons momyckos
BaOB OTBEPCTHI BaNOB oTBepcTHit
KOpIycoB KOprycoB
L{upKyISUHOHHOE J6, h6 J7 né, mé6, | N1, M1,
k6, j6 | K7, J;1
Konbo mepemerna- f,
€Tcs Mo IMOGafo4YHOM g6, H7 - -
Mect- | moBepxHOCTH h6
Hoe - -
Konbno He mnepeme- | Jj6, M7, K1,| i, h6 { M7, K1,
IaeTcs Mo IMocajgo%- h6 H7 H7
HOHi MOBEPXHOCTH

9.12. ToAumMNBMKE MAPHKOBBIE H POJMKOBbIE PaauaJibHbIe
H IIAPHKOBbIE PANUAJLHO-YNOpHBbIE, KOJILUA BHYTPEHHHE

Knacc 0 J Krnacc 6

Hurepsansl HOMUHANBHBIX IlpenembHble OTKIOHEHHS, MKM, OTBEPCTHS

IMaMeTpoB BHYTPEHHEr0 KOJbIA
HUXHee BEpXHee HIDKHEe BEpXHee

Cs. 10 no 18 -8 -7
» 18 » 30 -10 -8

» 30 » 50 —-12 0 -10 0
» 50 » 80 —-15 -12
» 80 » 120 -20 —15
» 120 » 180 -25 -18
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9.13. ToMUKNHHKH WAPEKOBbIE H POJIHKOBLIE PajHabHbie

H WI2pUKOBLIC€ paauajibHO-YNOPHbIE, KOJbLUA HapYyKHbIE

Knacc 0 Knacc 6
“HTCPB&HH HOMHKHAJIbHBIX
JHaMETPOB IpenenbHbie OTKJIOHEHHHA, MKM,
Hapy’XHOro KoJjbua
HHXHeEE BE€pXHEE HUXHEC BEpXHEE
Cs. 18 mo 30 -9 -8
» 30 » 50 —11 -9
» 50 » 80 -13 —11
» 80 » 120 —15 0 -13 0
» 120 » 150 —18 -15
» 150 » 180 -25 —~18
» 180 » 250 -30 -20

PexoMeHaauuy no Ha3HAYEHUIO MOCAJOK MOIUIMITHUKOB JaHLI B
Ta61.9.10, 9.11. IIpenenbHbie OTKJIOHEHHS BHYTPEHHEr 0 M HAPY>KHOTO
KOJIEIl IUAPUKOBLIX U POJIUKOBBIX MOJIINIHUKOB (K/IaCCOB TOYHOCTH
0 u 6) nausl B Tabu 9.12, 9.13.

§ 9.6. CMA3BIBAHUE M YIIVIOTHEHHE
NOAMUITHUKOBBIX V3JIOB

Jst cMa3pIBaHUSA NOQIUUITHUKOB IPUMEHSIOT IUIACTHYHBIE U JKU -
kue HepTsAHble cMa3ouHble MaTepuaisl (Tabn 9.14, 9.15). TpeGye-
Myl0 BA3KOCTb Macja MOXHO OIpEleNIiTh 10 HOMOrpaMme

9.14. IInacTiusbie CMa30UHBIE MATepHAbI

Hamne T Temnepa-

€HOBaHHE eMnepaTypa Typa Kan-

B MapkKa CMa3Ku rocr akcrutyatauutt, °C | jenane-
nus, °C

I'uapaTHpoBannbie KaJiblMeBble COJMI0JIbI

CoNuaon CHHTETHYECKHi 4366176 Or —20 no +65 | 85-105

(comupon C)

Ipecc-comunon C 4366 —176 Ot —30 mo +50 | 85—-95

Conunosl XKKHpOBLIE, 1033-79 Or —25 mo +65 75

pecc-CoJIH 0

Miuioronenesbie
Jluton-24 21150-75 Ot —40 no +130 180
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Ipodonsicenue maba. 9.14

Temnepa-
Haumenopanue Temnepatypa 3- | Typa kan-
M Mapka CMa3ku rocr crtyataiuy, °C Tenane-
uua, °C
Mopo3ocroiixie (Tyronnasxue)
IIUATHUM-201 6267174 Or —60 oo +90 175
HMATUM-203 8773173 Or —50 oo +90 150
HaTtpueBble H HATPHEBO-KAIbIHEBbLIE
Koncranuub! xupossie 1957-73 Or —-20 mo 120 |130-—-150
VT-1
JInTuessie
BHUU HII-242 20421175 Ot —40 no +100 {170—205
QHI-176, mapxa A TV 38 10196—| Ot —25 mo 100 {170-200
-176
TepmocToiikne (KOMIIEKCHbIE KaJblHEBbie)
HUATHUM-221C TV 38 101419—| Ot —60 o 180 |203—207
-73
Bakyymuble anTH()PHKUHOKHbIE
BHUHM HII-274 19337-173 Or —80 nmo 160 |190-—-200
9.15. JKnxHe cMasoubie MaTepHabl
Bsméocn, Temnepa-
107° m2/c Typa, °C
H. ’ .
H 06:31:1:2:;::“:(:0113 roct
npu npa BCHBI- Z;;‘e_
o Y B
50 °C 100 °C | wkn | o000
IHAycTpHabHBIE :
H-8A 68 130 | —20
n-12A 10—14 165 | —30
H-20A 17-23 180 | —15
n-25A 20799175 | 24-27 - 180 | —15
H-30A 28-30 190 | —15§
U-40A 35—-45 200 | —-15
H-50A 47-55 200 | —-20
H-70A 65—175 200 | —-10
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IIpodoascenue mada. 9.15

Bsmé OCTb, Temmepa-
HauMeHoBaHue rocTt 10" mefe e ¢
n obo3nayeHue Macia npu nppﬂ senne | 32T
50°C | 100°C | mu |BoPAC
ABUalMOHHBIE
MC-14 14 200 | -30
MC-20C 21743-176 - 20 250 | —18
MK-22 22 230 | ~14
MC-20 20,5 200 | —18
TypOunHoe:
22 32-74 22-23 - 180 | —15
30 28-32 180 | —10
46 44—48 195 | —10
57 55-59 195 -
I1-28 (mnst mpoxaTHbIX 6480—178 - 26—-30 | 285 | —10
CTaHOB)
TpaHcMuccuonsoe - - 8 200 | —-25
ApToMoGmIbHOE
st Kopobox mepenay - - 20—-32 | — | -20
JUls THIOMIHBIX mepe- - - 14 - | =25
may
Hunnunposoe 38 6411-76 - 38—44 | 300 | —17
HununaapoBoe 52 6411-76 - 44-59 | 310 | —5

(puc. 9.35): uepe3 TOUKy mepeceueHUs BEPTUKAJILHOMN JIMHMH, COOT-
BETCTBYIOLLEH BHYTPEHHEMY ANAaMETPY NOAIIMIHUKA d, C HAKIIOHHOM
(cooTBeTCTBYIOMIEH TaHHOM YACTOTE BPAIEHHS 1) IPOBECTH FOPU3OH-~
Tame (BNpaBO WM BJIEBO) MO IEPECCYEHMSA C BEPTHKAJIBIO,
KOTOpas COOTBETCTBYeT pabouell temmepaType t. Uepe3 3Ty TOUKY
fiepeceyeHust MPOBOJISAT HAKJIOHHYIO NMPAMYIO NMapajuleibHO JTUHHAM
yactoT BpaueHus. Ilepeceyenue 3Toil HAKIOHHON C BEPTHKAJILHOM
JIMHHEeH HOMOrpaMMbI, coOTBeTcTBYOoWeH Temmepatype 50°C, Ha
KOTOpO! HAaHECEHbI BEJIMYMHBI KMHEMATHYECKOH BS3KOCTH B M2/C
npu t = 50°C, onpenenser pekoMerayeMyro BsskocTb. Hampumep,
panuanbHbli ONHOPAAHBIH MmapukonomumnHuk (d =60 MM npu
n = 1000 06/mun u t = 75°C) pexomeHayeTCs cMa3bIBaTh MACJIOM,
HMcoIMM  Bs3kocTh 42 Mm%/c mpu t=50°C. B peaykropax
NPUMEHAIOT CNEAYIOIME METOABl CMAa3bIBaHMS IOJIIMITHHKOBBIX
y3JI0B: IOrPYXeHUEM HOALINMHUAKA B MacisHyio BaHHY (puc. 9.36);
¢utineM (puc. 9.37), pa36peI3ruBaHuEM (KapTepHas), IO AaBICHUEM
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(LMPKYIAIHOHHA); MACIAHBIM TYMaHOM (pacnbuieEueM). Maciasunyro
BaHHY NPUMEHSIOT NpH depn < 200-10® MM-06/MUH 1711 TOPH30H-
TaJIbHBIX BAJIOB, KOTAa NMOMIIMITHUK U30IMPOBAH OT OGILEH CHCTEMBI
cMasku. Macjo 3anmBaeTCs B KOPHYC uepe3 MACJEHKY, BEPXHUI
ypOBeHb KOTOPOH pPacrmosioxeH MO 3afA@HHOMY YpPOBHIO Macjia B
Kopyce.

CmasbiBanue ¢ nomMoupio ¢utuieii (puc. 9.37) npumensoT ad
FOPU3OHTAJBHBIX W BEPTUKAJIbHBIX  BajoB  NpPH  dh <
< 60-10° MM - 06/MuH. CMa3biBaHKE Pa36pbI3rHBAHUEM NPUMEHSIOT,
KOra NMOJLMIHUKA YCTAHOBJIEHBI B KOPHYycCaX, HE M30JMPOBAHHBIX
oT o01eit cucreMbl cMa3ky y3sa. Bpamaromuecs neranan (3youa-
Thi€ KOJIECA, OUCKM M Mp,), CONPHMKACASCh C MAcCJOM, 3aJUTHIM B
KapTep, NpH BpallleHUu pa3OphI3rUBAIOT MAC/o, KOTOpPOE Monajgaer
Ha Tejla KayeHHUs ¥ OEroBble NOPOXKH KOJell MOALIMIHHKOB.

J74 3a1yThl NOAIMIHUKOB OT OOUJIBHBIX CTPYii Maciia (KOTOphiE
€o31al0T OBICTPOXOIHBIE KOCO3YOBlE HIECTEPHH WIM 4YEPBAKH) H
OT NONajaHusA B HUX MPOJYKTOB U3HOCA CTABAT 3alMTHLIE LHAHOHI
{puc. 9.38).

CMa3piBaHNE NMOA JaBJIEHHEM 4epe3 (POpCYHKH NPUMEHAIOT Ajia
peayKTopoB, paboTaromux NPOJODKUTENILHOE BpeMs 6e3 nepephIBOB,
a Takxke i1 ONOp BBHICOKOCKOPOCTHBIX HEpenay, B KOTOPHIX He-
00x0aMMO0 0becrneYuTh MHTEHCUBHBIH OTBOX TEIUIOTHL

CmasbiBaHHe MACIAHBIM TYMaHOM NPHMEHAIOT IJIS BBHICOKOCKO-
POCTHEIX JIETKOHArpYXXEHHbIX NomwMnHAkoB. C mOMOIIBIO Che-
IMaNbHBIX PACIbUIMTENICH NOJ [JABJICHHEM B y3€Jl1 MOJAETCH CTPYA
BO3/yXa, KOTOpas yBJEKAET YaCTULBI Macaa. 3TOT METOJ O3BOJISET
Macily NPOHUKHYTh B HOALUMNHUKH, DACIIOJIOKEHHBIE B TPYAHO-
JOCTYNHBIX MeECTax, CO3JaeT NMPOTOYHOEC CMAa3bIBAHUE NPH MHHH-
MaJbHOM pacxoje Maciia, obecreuMBaeT Xopollee OXJIax JeHHe
MOJLIMMHMKA, a AaBJieHWE NpeJOXpaHseT y3eldl OT 3arpAIHCHHA.

/ / 60°
ol
) | —
Puc. 9.38. Foammnunkn ¢ Macja00Tpaxa-
TeNbHBIMH KCABLUAMM
t

> " a=6-9mm

Puc. 9.39. Majeyaepxupaioiee Koab1o t=2-Jmm
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M aacmuunble cmazounvlie mamepuaavl IPUMEHAIOT B y3J1aX IpH
deph < 300-10° MM - 06/MHH, KOrAa OKpyXkKaromas Cpefa CONEPKHT
BpelHble MPUMECH WIHM TeMIEparypa y3ja Pe3Ko U3MEHSETCH.

IpenensHas TeMrepatypa y3jia OO/DKHA ObITh HE MeHee, 4eM
Ha 20°C Hmxe TeMmneparypbl KamienaneHus. [Jis oTOeSiCHUA
y31a OT oOmieif CMa304YHOil CHCTEMBI IPUMEHSIOT Maseyaep-
)KuBaroie KoJsbua (puc. 9.39), spamaromiuecs BMECTE C BaJiOM;
KOJIbII0O HMEET OT [BYX [OO 4ETHIPEX KAHABOK; 3a30p MEXIy
KkosbpioM u kopmycoM (ctakaHom) 0,1 —0,3 mm. Konbuo mo/pkHO
OBITH YCTaHOBJIEHO TaK, YTOOGBI €ro TOpel, BBLIXOAMJI 3a CTCHKY
Koprnyca (crakaHa) Ha 1—2 MM (puc. 9.40).

B ycioBusix BBICOKOrO BaKyyma, HHTEHCHBHOI'O HOHHM3HPYIOLIE-
TO HU3JIy4EHHs, BBICOKHX M HH3KHX TEMIEpPaTyp, Tra30BEIX H
arpeccHBIIBIX CpEl HMPHUMEHAIOT TBEPAbIE CMA30YHBIC MAaTEpHUAJIBI:
pucynbdun monubaeHa, propomiact, rpaduT; KX HAHOCAT TOHKUM
CJIOEM Ha TPYLUMECS MOBEPXHOCTH.

Ynaomnaiowue ycmpoiicmsa Mo NPHHIMIYY OEHCTBHS Pa3fesfioT
Ha KOHTAKTHBIE (MaHXCETHbIE), JAOMPUHTHBIC H LIEIEBLIE; LEHTPO-
OexHble ¥ KOMOMHUPOBAHHBIE.

MaHxeTHbIE YIUIOTHEHHS (Tab. 9.16) pa3nessioT HA ABa OCHOB-
HpIX THUma: Ttun [ DOPUMEHAIOT HpPH CKOPOCTH  CKOJbXEHHS
v<20 wM/c; THm II (c DBUIBHUKOM) OPUMEHSIOT IIpH
v < 15 m/c. TloBepXHOCTh BaJia MOJ YIUIOTHCHHEM [OJDKHA OBITH
3akayjeHHoll g0 TtBepaocty HRC 40, uMeTh IIEpPOXOBAaTOCTh
Ra <032 MxMm, a ans orBepctus Ra =25 mxm. Jlomyck Basia
[OJ YISIOTHEHHE NOJ/DKEH COOTBETCTBOBaThb hll.

JU1s u3B/IeYeHHsT MAaHXET B KPBILIKAX AEJAIOT 2—3 OTBEpCTHSL.

Pecypc mamxer — 1o 5000 u; oHM HagexkHO pabOTAIOT Kak
OpH IUIACTHYHBIX, TaK M NPH XUAKAX CMAa30YHBIX MaTepuasiax
opu mepenagax temmeparyp ot —45° mo +150°C.

7-2 mm
—]
il ke L
2
% SRS
Puc. 9.40. Vsea noagummeaka ¢ Hc- Pac. 9.41. Viea noaumnmuka ¢
H0/1b30BAHHEM [JIACTHYHOLO  CMa30Y- MAHKETHHIM YIVIOTHERHeM (OTKpHI-

HOTO MaTepuaja Thie)
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9.16. Mamxersl pesunoBble apvuposaunbie (no I'OCT 8752 —79)
Pasmepn, MM

d D |n|h,
10; 11 26
12; 13; 14 28
15; 16 30 -
17 32
rundl 18; 19 35
& NLINTONUKOM
20; 21; 22 40
24 41
25 42
26 45
30; 32 52
35; 36; 38 58 11014
40 60
42 62
45 65
48; 50 70
52 75
55; 56;. 58 80
60 85
63; 65 90
70; 71 95
75 100
80 105 1216
85 110
90; 95 120
100 125
105 130

Ha puc. 9.41 mnokazaHa yCTaHOBKAa OTKpBITOM MAaHXETHI,
pexkoMenayeMasi TOJBbKO NpPU JaBJIeHHM BHYTPH Y3ia, OGIH3KOM K
atMocepuomy. IIpum BBICOKOM fOaBjieHMM B Yy3Je ClcAyeT
NPHAMEHATb 3aKpBIThie YIUIOTHeHUS (puc. 9.42), Tak KaKk OHM He
BbIABJIMBAIOTCA M3 KPBILIKH.

Ilpu paGore y3ma B 0co0O NBUIBHOR cpefe CTaBAT MABOM-
Hble ymioTHeHus (puc. 9.43,4) MaM [OBYXKpDOMOHYHBIE MAHXETHI
C IbUIbHAKOM (pHC. 9.43,6). .

JIaGupHUHTHDIE YIIOTHEHHS PUMEHSIOT NPH JIOOBIX\CKOPOCTAX.
OceBoe YIUIOTHEHHE MAJIA Da3beMHBIX KOPIYCOB IMOKa3aHO “Ha
puc. 9.44; panuanpHoe — Ha pHC. 9.45 u meneBoe — Ha puc. 9.46.
3a30pb! 3aNOJHAIOT JIACTHYHBIM $Ma304HBIM MaTepHaJIOM, TEMHe-
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Puc. 9.43. Cnocost ycraroskn Manm-
WEeTHBIX YR.OTHEeHH:

)
Putc. 9.44. JlaGupunthoe (0ceBoe) ynior-
HeHie

Puc. 9.42. Vi3en noammnunka ¢
MAHKETHBIM  YRJIOTHeHHem  (3a-
KpbIThIE)

Y

7

NN

%\N’/ /
L+HIVA
%///II%;///

Al

Pre. 9.45. Jladupnntoe (paamaabnoe)

yBJIOTHEHNE Pnc. 9.46. leneBoe ynioTuense

paTypa KamjenaJeHus KOTOPOTrO JOJDKHA OBITH BBIMIE TEMIEpa-
Typel y3na. Pa3mepel KkaHaBOK M 3a30pbl JIAOMPUHTHHIX H
LIEJEBLIX YIJIOTHEHMH naunl B Tabn 9.17. OgHa U3 KOHCTpyKumi

9.17. Pa3mepsl JaGHPUHTHBIX H HieJieBbIX YNJIOTHEHMH, MM
(cMm. puc. 9.45 u 9.46)

d Bana e N §2) t n r
10—45 0,2 1 1,5 45 3 1,5
50—75 0.3 1,5 2.5 45 3 2
80—110 0.4 3 3 6 4 2
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Puc. 9.47. KomOnuupoBanHsie yI/IOTHEHHR

+

I K‘I’I Cany
NI A l l

1]
éh
H Puc. 9.48. YniaorHen#e weHTpoGexHoro THRA
=)

y3ja OOJIUMIHHUKA C KOMOMHHMPOBAaH-

HBIM YIUIOTHEHHEM MpPEACTaBJIEHA Ha

puc. 9.47.

YIIOTHEHUsST HEHTPOOEXKHOrO THMA IMOKa3aHbl Ha puc. 9.48:

MacJjio, Momajarouiee Ha BpaLIaloIuecs [IeTajM, orbpachiBaeTcs
HEHTPOOEKHOH CHiIoi OOpaTHO B MOJLIMITHUK.

§ 9.7. BBIBOP IIOAMNIHUKOB KAYEHHA

OcHOBHBIE KpUTEpUHM PAaOOTOCIOCOOHOCTH MOIIUMITHUKA Kaye-
HUS — €0 JUHAMMYECKasi M CTaTHYECKas rPy30NOIBEMHOCTD.

Meroa mnoabopa MNOMIUMIHUKOB 1O JUHAMHYECKOHM Ipy30-
NOABEMHOCTH IMIPHMEHAIOT B CJy4asX, Korja 4acTora BpalCHHS
kompa n>1 o6/muu. Ilpy n=1-+ 10 o6/mMun B pacyerax
cneayer npunmMmath n = 10 o6/muu. Ilogbop NMOALIMIHUKOB IO
CTaTUYECKON IpY30NOABEMHOCTH 3[ECh HE paccMaTpuBaeTCa (CM.

[16]).

HomunansHas 10orose4HocTs (pecypc) HOMIIMIHNAKA B MIJLIRO-

Hax o0opoToB
CY
L= (—IJ—) s 9.1)

rae C — nquHampuyeckass TpPy3ONOTBEMHOCTh MO KaTajiory; P —

9KBUBAJICHTHAs HArpy3Ka; p — HOKa3aTeJb CTEHNEHH: I IIapHKO-

NOAIIUIIHUKOB p = 3; IJIS POJIMKONOALIMIHUKOB p = 10/3.
HomunanbHas DOJrOBEYHOCTh B 4acax

105L  10° [C\?
b= on = W(?) : ©-2)
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Ilpu pacuerax ciexyeT CTpPOro CJEAHUTH 3a TeM, 4YTOOBl B
¢opMmysax C u P ObUIH BBIpaXEHbl B ONHUX H TeX XE€ CIUHMIAX.

JJs ONHOPAAHBIX M [BYXPSAHBIX CEpHYECKHX pPaJuabHBIX
LUAPUKONOUIMITHHKOB, OMHOPAMHBIX paIUaIbHO-YNOPHBIX HIaAPUKO-
M POJIMKCIIOAMIMIIHMKOB 3KBMBAJICHTHAs Harpys3ka

npu Fo o po (XVF, + YF))KsK,; 9.3)
VF;
npu VI; <e P=VFKK, (9.4)
r

rae V — xoaddumuenT; npy BpalleHid BHYTPEHHEro xojema V=1,
NpU BpallleHHH HapykHoro — V = 1,2; F, — paauanblias Harpyska;
F, — oceBas.

3uavenns X U Y cM. B Tabs. 9.18 u Tab6u. I14 npunoxenus.
3nauenus Kg — B Tabmn 9.19; 3uauwenus K; — B 1abna 9.20.

9.18. 3navenus X m Y Qa9 0oMUHIHAKOB
Paduaavivie odnopadHbie u 06yxpAdHble

Fq Fq
< >
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 1,55 0,28
0,11 1 0 0,56 1,45 0,30
0,17 1,31 0,34
0,28 1,15 0,38
v 0,42 1,04 0,42
0,56 1,00 0,44
PaduassHo-ynopHeie Konuueckue u paouasvHuie
camoycmanagaugarouyjueca pozzuxonoc)umnﬂuxu
OpxopsaHble JByxpsnHbie

Fa o, fa 5. fa <. Fa s, e

VF, VF, F, VF,
X Y X Y Y X Y
1 0 0,4 | 04ctga 0,45ctgaf 0,67 [0,67ctga| 1,5tga
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Hpoodoarncenue maba. 9.18

OnsopanHbie JiByxpsausle

o | iFa Fa_, fa s, Fa_, fa _,

o o VF, VF, VF, VF, e
X Y X Y X Y X Y
Paduaavro-ynoprvle mapukonoouunHuKu

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 2,37 | 0,37
0,086 1,34 1,52 2,18 | 0,41
12 {p,11 1 0 |045] 122 1 1,39 1 0,74 | 1,98 | 0,45
0,17 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 1,00 1,16 1,62 | 0,54
0,015 1,47 1,65 2,391 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
15 0,12 1 0 044 (1,19 1 1,34 1 0,72 | 1,93 | 0,47
0,17 1,12 1,26 1,82 | 0,50
0,29 1,02 1,14 1,66 | 0,55
0,44 1,00 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 | 0,57

19, 0,92

20

24, 0,41 | 0,87 0,67 | 1,44 | 0,68

25,

26

30

35, 36 1 0 10391076 1 |o0,78|0063( 124|080

40 0,37 | 0,66 0,66 | 0,60 | 1,07 | 0,95

0,35 | 0,57 0,55 | 0,57 1 0,93 | 1,14

MpuaMedaHue. i — YUCAO PANOB Tel KadyeHHA.
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9.19. 3navenne xodddunuenta Ky

Harpy3ka
Ha NOJIHMIHKK

Ke

TIpuMepe!
HCNIOJIb30BAHNA

Cnoxoiizas 6e3 TOJ4KOB

Jlerkue TOMYKM, KpaTKOBpe-
MeHHLIe meperpysku no 1259
HOMMHaJIbHOH (pacyeTHOMH) Ha-
rpy3Kku

VMepenusie Tonuxu, Bubpa-
IHOHHAA HArpy3ka, KpaTKo-
BpeMEHHAs INeperpyska o
150 % nommuuanbHOl (pacuer-
HOM) Harpysku

To xe, B YCJIOBUSX TMOBHI-
LIEHHOH HAJeXHOCTH

Harpy3ks co 3Ha4HTeNbHEIMH
Tosykamy u Bubpaumed, xpat-
KOBPEMEHHLIE Neperpy3ku Ho
200 % nomuHANBHOM (pacueT-
HOIi) Harpy3ku

Harpy3kn ¢ cuibHBIMH yla-
paMH, KpaTKOBPEMCHHbIE Iie-
perpy3ku 1o 3009 Homu-
HanbHOl (pacueTHO) Harpys-
K

1,0

1,0-1,2

1,3-15

1,5-1,8

1,8-2,5

2,5-3,0

PoJIMKM JIEHTOYHBIX KOHBeEite-
pos

IpeuusuonHele 3yGuaThie ne-
penauu, METaJUIOPEXYLIHE
CTaHK# (KpOME CTPOTraJbHEIX U
OJIGEXKHBIX), OJI0KH, 371€KTpO-
IBUTAaTeM Majioif U cpegHei
MOILHOCTH, JIETKHE BEHTHJIATO-
pbl U BO3AYXOAYBKH

Byxcel pesibcOBOro MoaBUKHO-
TO cocTapa, 3ybuaTeie nepena-
yn 7-ii u 8-# creneneil TouY-
HOCTH, PEeINyKTOpPbl BCEX KOH-
CTPYKUMIi, BUHTOBLIE KOHBENe-

pbl

Lientpudyrn, MoLIEbIE IJIEKT-
pHYecKie MallMHbl, SHEPreTH-
geckoe obopynoBanue

3y6uaTsie mepemaud 9-if cre-
MEeHN TOYHOCTH, APOOMIKH 1
KONpPHI, KPHUBOIIMHHO-LIATYH-
Hble MEXaHU3Mbl, BaJKH NPO-
KaTHBIX CTRHOB, MOLUHBIE BEH-
TUJATOPBI H IKCTayCTepPhl

Tsxesnble KOBOUHbIE MAIIMHBI,
JIECONMMIIbHBIE PaMbl, paboune
POJIbTaHIH y KPYMHOCOPTHBIX
CTaHOB, OJIOMHHTOB M Clif-
OGUHroB

9.20. 3nauenne kodpdrmenta K,

Pa6ouasa Temmepatypa

nomuunuaka, °C 125

150

175 | 200 | 225 | 250 | 350

TemmnepaTypHbIit
kodpdument K,

1,05

1,10

L1541 1,25] 1,35 | 1,40 | 1,45
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OKBHBAJICHTHAsA HArpy3ka I OJHOPANHBIX M ABYXPSJHBIX
NOALIMIHUKOB C KOPOTKMMH IHJIMHAPUYECKUMHU posMkamu (6e3
60pTOB Ha HApY)KHOM HJIM BHYTPEHHEM KOJIbLAX)

P = F,VKsK,. ©.5)

OKkBUBAJICHTHAsA HArpys3Ka [UIS YIOPHBIX MOIIIMIIHUKOB (LIapH-
KOBBIX M POJIMKOBBIX)

P = F KK, 9.6)

Hias paauajibHO-yNOPHBIX ILAPUKONOMIUUIIHUKOB ¢ HOMMHAIb-
HBIM YTJIOM KOHTaKTa o = 15° U KOHHYECKHMX POJIMKOMNOJIIUMHHKOB
Koopodunuentsl pauaibHoi (X) 1 oceBoif (Y) Harpy3ku BHIOHparOT
B 3aBucumoctH ot otuowenus F,/VF, xoapduuuenra oceBoro
HarpyXeHust e W yrjia KoHTaxta o. Bemuunsel X u Y jia pa-
JUAJIGHBLIX U PaadaIbHO-YHOPHBIX UIAPUKONOMIUIUIIHHKOB C YIJIOM
o < 15° BpIOUparOT MO BEIMYMHE OTHOILLEHHUS OCEBOH HATrpy3KH K
ero craruyeckoit rpysonmogseMuocta: F,/C,. Ilpu BriGope Y cie-
JyeT OPHUMEHATb JUHEHHYI0 HHTEPIOJALMIO.

IIpn nonGope paaualdbHBIX M PagUaJIbHO-YMOPHBIX IIAPUKO-
DOAIIANHNKOB, a TaKXKe KOHMYECKUX POJIMKOBBIX IMOJIIHITHAKOB
HEOOXOOMMO YYMTHIBaTh, YTO OCEBasg HArpy3ka HE OKa3bIBaeT
BJIMAHMSA HAa BEJIMYMHY 5KBHBAJICHTHOW Harpy3skH OO TeX Iop,
noka 3HaucHue F,/VF, He NIpeBLICAT ONpPENCJICHHON BeJMYUHbI €
(3HaucHHE e BIOMparOT mo Tabiauuam wiu $opmysam).

VuuTeiBas ykasaHHOE Bbille, B (opMyne s omnpeAeeHHs
9KBHBaJICHTHOH Harpysku npu F,/VF, <e ciaenyeT NpUHUMATH
Y=0

JIs mapuKoBBIX paauajibHO-YIOPHBIX MOJIINIHUKOB C YIJIOM
KOHTakTa o = 12° BeJIMUHHY e ompelensioT mo ¢opmyse

F,
lg o 1144

2729 @7

Ige=
JJs Tex ke MOJUIMITHUKOB C YIJIOM KOHTakTa o = 15°

F,

— 0
lge = — . ©.9)

Jnd DONIIMITHMKOB C yrjaMu KoHTakta o < 18° Bemuumny e
MOXHO TakkKe OmpeaesuTbh U3 rpaduka (puc. 9.49). Ipu nonbope
OBYXPSOHBIX PaIHANIbHO-YIIOPHBIX HIAPHKOBBIX MM KOHHYECKHX
POJIMKOBBIX MOMIIMITHUKOB HAago HMMETb B BHAY, YTO JaXe He-
GoNbIIME OCEBBIE YCHJMS BJIMSIOT HA BEJIWYHHY SKBHBAJICHTHOM
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€ Puc. 9.49. Ipadux nns onpelesienns
ers”| aer5]_—] 77 € B 3aBACHMOCTH OT F,/Cy 1 o
5 1T~
4 / L~
/ / Harpysku. Cneayer  yuuTBI-
94 ' =12° BaTh, YTO IpPH DACYETE IUHA-
MMYECKOH TPY30NOIbEMHOCTH
YU 3KBWIBAJICHTHOH AWHAMHYEC-

4 42 4% 46 08 Fu)5 KO HATPY3KH y3Jia, COCTOSAIIE-

rO U3 CABOEHHBIX DaqHaJILHO-
YUHOPHBIX IOALIMIIHAKOB, YCTAHOBJICHHBIX Y3KHMM MJIM LIMPOKHMH
TOPUAMH HApYXHBIX KOJIEl APYr K APYry, mapy OAMHAKOBBIX HOZ-
LWIMIHAKOB pPaccMaTPHUBAIOT KAaK OIWH [BYXPSAHBIA paaualibHO-
YIOPHBIN TOJIIMITHUK.

CaBoeHHbIe pagHalibHO-YIOPHBIE ILAPUKOBBIC MY KOHMYECKHE
POJIMKOBbIE MONIIUIHUKY pU oTHOWwEHUH F,/F, < e pacCURTHIBAIOT
KaK ABYXpSIHbIE.

Ecou F,/F, > e, TO B IBYXpsAAHBIX NoALIMIHMKAX Oyner pabo-
TaThb TOJILKO QOYH pAX Ted KAueHHs, M BEJMUMHY AMHAMMH-
4eCKOH IpY30HOABEMHOCTH CJIEAYeT NpPUHMUMATh TaKOH XKe, Kak
JUIS OJHOPAIHOTO MOALIMITHHKA.

B pamnanbHO-yHOpHBIX MOAIUMITHMKAX NPHU ACHCTBUM HA HHX
pafnaNbHBIX HArpy30K BO3HHKAIOT OCEBLIE COCTaBJIOLIME S, ompe-
JenseMble o dopMynam:

S = 0,83¢F, } — I KOHHMYECKUX DPOJIMKOIOJIIUITHHKOB,

S =eF, — [JISl PaAMaIbHO-YIOPHBIX LIAPUKONOAIIHNI-

HHUKOB.

OceBble HArpY3KH, ACHCTBYIOIME HA PaJHUAJILHO-YIOPHbIE KOHH-
yeckue MOMIIUMHUKY, OMPENENAIOT C YYEeTOM CXEeMbl ACHcTBUA
BHEIIHUX YCHIMH B 3aBHCKMOCTH OT OTHOCHUTEJBHOIO pacrojo-
xkeHus moammnaukoB (puc. 9.50). Ecnm pammanbHO-ynopHble

a) d)

Pue. 9.50. Cxema neiicTBHS CHJI B paHaIbHO-YHOPHBIX NOJUMIHHKAX, YCTAHOB/ICHHBIX
a — Bpacnop; 6 — BPacTAKKy
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HOJUIMITHAKY YCTAHORJICHBI 110 KOHI[AM BaJla Bpacrnop HJIM BPacTIK-
Ky, TO pE3yJbTUPYIOIIIE OCEBbIE HArPY3KHM KaXXAOro HOTHIMITHMKA
ONpENesfsoT C Y4€TOM [ACHCTBHUS BHEIIHEH OCEBOH HArpy3kH
(oceBoe ycuiue uepBsKa, OCEBbIC YCHJIMA KOCO3YOBIX MJIM KOHH-
4yeckMX 3yOuyaThIX KOJIEC M Mp.); AOKHBI OBITH YYTEHBI OCE-
Bbi€ COCTaBJIAIOUIME OT pajuKaJIbHBIX HArpy3o0K, AeicTByIolME Ha
KaX Al DOAUINNHUK.

Pesynbrupyromue oceBble HArpy3Ky IMOALIMIHUKOB CIPEACIIAIOT
no tabs. 9.21. OpueHTUPOBOYHBIE PEKOMEHAAUUM INO BHIOOpY
TIOJUIMIHAKOB NaHbl B T1abi 9.22.

9.21. ®opMyasl AIA pacyeTa OCEBLIX HArPy3oK

E VeacBug HarpyxeHus Oceztie
2 py Harpy3ku
1 Sx>Sn; } } S Fal=Sl
F, 20 [ e P
T 1
S P E——
2|8 <SSy a Fai=S1+F,
F, > S-S
3181 <S8 '__i)l__-’_z_> Fa=S8Su—F,
F,<Sy— 8 S Fou=Sn
g o]
9.22. Pexcomerganun no BbIGOpY paamassHO-yNOpHLIX
[LAPHKONOAIHNAAKOB
OT:;:I “ KoHcerpykTHs- Oceras co-
CTaBJifOIAA
F, Hoe 0bo3Ha- panMansHoit Ipumeuanue
Fi | “conmarya  |Bpysn S »
nonsax ot Fyp
0,35-0,8] 36000; 0,3F,; JlonycTUMO HCIOJib30BaHHuE 0co60
oa=12° JIETKOH M CBepXJerkoi cepuii
0,81-1,2| 46000; 0,6 F,q Ilpu BecbMa BBLICOKHX CKOPOCTAX
o =26° JIETKasi Cepus NpeanovYTHTENbHEE
Cs. 1,2 66 000; 0,9 F, JIns BBICOKMX CKODOCTeH MORIINI-
o= 36° HHK C JAaHHBIM YIJIOM KOHTaKTa
HENpHUTroJeH
Fa
Npumeganne. [pn < 0,35 nTpHMEHAT OQHOPAHBIE paluanbHEIE
rl
WIAPHUKOBLIC NMOAIUHNHUKY.
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ITpu onpenesieHUu OCEBLIX HATPY3OK ABYXPAAHBIX (CABOCHHDLIX)
paanaabHO-YIOPHBIX HOJUIMITHAKOB OCEBBIE COCTaBJAIOIIME S HE
YYUTBIBAIOT.

B paauanpHO-ymoOpHBIX MNOAINNMHHUKAX PaAUAJILHBIE DPEAKIMH
CYMTAIOTCA NPWIOKEHHBIMH K BaJly B TOYKaX MepeceyeHUs HOp-
MaJiell, IPOBENCHHBIX K CepeMHaM KOHTAKTHBIX IUTomanok. Pac-
crosaue a (cM. puc. 9.17 u 9.20) mMexnay 3Toif TOYKOH M TOPLOM
NOALIMIHAKA [JIS OJHOPSIAHBIX PAAHATBbHO-YIOPHBIX IIAPHKONOMI-

HINITHHKOB
a=05 (B + (dJ’TB)tg a); (9.10)
oJIA OOHOPAOHBIX POJIMKOBBIX KOHHYCCKHX MOJIIMITHHKOB
T  (d+ D)e
a=+ 2L ©.11)

Ecnu B nBYXpAOHBIX pagHajJbHO-YIOPHBEIX MOMILUIHKUKAX pa-
6otaroT 0ba psga Tea KaueHHs, TO CUHTAIOT, YTO paaMabHas
peakuusi NPWIokeHa nocepenune momwuunuuka. Ecan ke paboraer
TOJBLKO OJUH PSiN, TO paJuaJibHble peaxiuuH, Kak U I OJHOPAId-
HbIX MOJIIANHUKOB, CMELIAIOTCA Ha PACCTOAHHE

a=05 (3—” + (d+—’D)tga>, (9.12y
2 2
IS ABYXPAMHBIX KOHMYECKHX POJMKOIIOIIIUITHAKOB
_ T + (d+ D)e
4 6

Benuununl B, d, T, o, e BLIOHPaIOT M3 TabJIMI MPHIIOXKEHUS.

IMoamunHNKY, BOCHPHUHUMAOIIME HArPY3Ky B HEMOJBIKHOM
COCTOSHUM WM IpH n < 1 00/MHH, NOAOHPAIOT MO CTATHUYECKOM
rpy30noaAseMHOCTH Cy U 10 SKBUBAJICHTHOM CTATHYECKON HArpyske
Py Tak, 4To6bl Py < Cy. [1/1s paguaibHBIX M pagdaibHO-YIOPHBIX
IIAPHKO- ¥ POJIMKONOAIIUNHNKOB Py onpeAesAsioT kKak HauboJblee
3HayeHue M3 AByx Qopmyi:
Py = XoF, + YoF,; } 0.13)

P 0= F r ’

Jns paguanbHEIX POJHKOHNOJINMAIHUKOB C KOPOTKMMM LMIMHA-
puueckuMu ponuxamu Py, = F,.

3naueHus xoddpunuentoB Xy, Yo massl B Taba. 9.23.

IMoAmMNHUKA U1 HEPeMEHHBIX PEXUMOB paboThl moaduparor
IO JKBUBAJICHTHON Harpyske M ycJIOBHOI uacToTe Bpauienus. Ecim
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9.23. 3uauents kK03pdUUKEHTOB paakaLhoii X M oceBoii Y Harpy3ox

OnaHopsasble JByxpsianbie
Tun NOQLUHUITHUKH MOOIIMITHUKN
nognnHuKa
Xo Yo Xy Y,
IllapuKONOAINIHUKA paaHalibHbE 0,6 0,5 0,6 0,5
MapuxkonomuHNHUKH pagHaib-
HO-yHmopHble ¢ a°:
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
MlapukonomIMNHHKH  CaMOyC- 0,5 0,22ctga 1 0,44 ctg o
TaHaBJINBAIOILMECS M  POJIHKO-
NMOMIIMNHUKM  CaMOYyCTaHaBJH-
BalOLIMECS] U KOHHYECKHE

Mpumeuanue Jna napbl \DAMHAKOBHIX OJHOPSAMHBLIX PamMAILHO-YIOP-
HbIX NOJUMITHMKOB, YCTAHOBJIEHHBIX Y3KHMH HJIM LIHPOKMMH TOPUAMH KO-
Jen Apyr K Opyry, crnemyeT IPUMEHATh Te Xe 3HaveHus KodddunimeHToB
Xy m Y, uro u ans oxmoro npyxpsgHoro. [ns nasyx u Goxsee oau-
HAaKOBBIX OQHOPAAHBLIX PaaHaNbHO-YMOPHBIX INMAPUKONOAUIMITHHKOB, YCTAHOBJICH-
HBIX TIOC/IEJOBATENbHO (MO CXeMe «TaHOEM»), ClelyeT NPUMEHATh Te Xe
3Havenus xodbpduumento X, Y, 4YTO M s OJHOTO TAKOro Xe ToOA-
LIHITHAKA.

HATPY3Ka MEHSETCH 1O JIMHEHHOMY 3aKOHY OT P, 10 P, (npu
NOCTOSSHHON YaCTOTE BpALUEHMs), TO SKBUBAJICHTHAsA Harpyska

P min + 2P max
— 3

Ecnau Harpy3ka W YacToTa BpallleHHd HM3MEHAIOTCA mo Gosee
CJIOXHBIM 3aKOHAM, TO JKBHBAJICHTHAas Harpyska

P= (9.14)

3
VP{L, +P3L, + P3L, +... + P2L, ’ 015

P= I
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rae P,, P,, P,,...,P, — NOCTOSIHHbIE HATrpy3KH, ACHCTBYIOLIUE B
Teuenue Ly, Ly, L,,..., L, MuutnoHos o6opotoB; L — obuiee yuciio
MUJIIMOHOB OGOPOTOB, B TEYCHUE KOTOPOTO JEHCTBYIOT yKa3aHHbLIE

HArpY3KH.

3nauenus L,, 4, mausl B Tabn 9.24, 9.25.
ITo I'OCT 16162 — 85 MuHMMaJibHASA JOJTOBEYHOCTD IOAUIMIHHU-~
KOB Ans 3y6uaTteix penykropoB L, =10000 wu, yepBAYHBIX

Ly, = 5000 u.
C

9.24. Be/THUMHA OTHOWIEHHS b JUIS IEAPHKOBLIX MOAUMIHAKOB B

JoNroBeuHoCTS YactoTa BpallieHHd,
Ly 4 10 25 63 | 100 | 160 | 200 | 320 | 400
2000 1,06 | 1,45 1,96 | 2,29 | 2,67 | 2,88 | 3,36 | 3,63
3200 1,24 | 1,68 | 2,29 | 2,67 | 3,11 | 3,36 | 3,91 | 4,23
4000 1,34 | 1,82 | 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
6300 1,56 | 2,12 | 2,88 | 3,36 | 3,91 | 4,23 | 4,93 | 5,32
8000 1,68 | 2,29 | 3,11 | 3,63 | 4,23 | 4,56 | 5,32 | 5,75
10000 1,82 1 2,47 | 3,36 | 3,91 | 4,56 | 493 | 5,75 | 6,20
12500 1,96 | 2,67 | 3,63 | 4,23 | 4,93 | 5,32 | 6,20 | 6,70
16000 2,12 12,88 ]3,91 (4,56 ]532]575]6,70 | 7,23
20000 2,29 | 3,11 | 423 | 493 | 5,75 6,20 | 7,23 | 7,81
25000 2,47 | 3,36 | 4,56 | 5,32 | 6,20 | 6,70 | 7,81 | 8,43
32000 2,67 | 3,63 |4,93|575]6,70] 7,23 | 8,43 | 9,11
40000 2,88 1391532620 7,23 7,819,111 9,83

C

9.25. Be/munza OTHOLICHHSA 5 AnS POTHKOBLIX NOJUMITHHKOB

JlonroBeuHocTh YacroTa BpalieHus,
Ly, r 10 | 25 | 63 | 100 | 160 | 200 | 320 | 400
2000 1,05 | 1,39 | 1,83 | 2,11 | 2,42 | 2,59 | 2,97 | 3,19
3200 1,21 | 1,60 | 2,11 | 2,42 | 2,78 | 2,97 | 3,42 | 3,66
4000 1,30 | 1,71 | 2,26 | 2,59 | 2,97 | 3,19 | 3,66 | 3,92
5000 1,39 | 1,83 | 2,42 | 2,78 { 3,19 | 3,42 | 3,92 | 4,20
6300 1,49 | 1,97 | 2,59 | 2,97 | 3,42 | 3,66 | 4,20 | 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
12500 1,83 | 2,42 | 3,19 | 3,66 | 4,20 } 4,50 | 5,17 | 5,54
16 000 1,97 | 2,59 | 3,42 | 3,92 | 4,50 | 4,82 | 5,54 | 5,94
20000 2,11 ] 2,78 | 3,66 | 4,20 | 4,82 | 5,17 | 594 | 6,36
25000 2,26 1 2,97 ] 3,92 | 4,50 | 5,17 | 5,54 | 6,36 | 6,81
32000 242 13,19 | 420 | 482 554|594 | 6,81 | 7,30
40000 2,59 | 3,42 | 4,50 | 5,17 | 594 | 6,36 | 7,30 | 7,82
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IMox60p MOAMKITHUKOB IIAPUKOBBIX U PAaAMAJIbHBIX C NHIUHAPH-
YeCKMMH POJMKAMM TNPU JCHCTBUM HAa HHUX TOJIBKO DajuHabHbBIX
HArpy3ok BEAYT B TaKOM MOPSAKE:

a) BBIIOJHSIIOT 3CKU3HYIO KOMIIOHOBKY Y3J1a M NPHOJIMKCHHO Ha-
MEYaloT PACCTOAHHME MEX]Y NONIIMIHHKAMH;

6) onpeneNsioT PEeakUuuH Omop;

B) ONpPEACAIOT IKBUBAJICHTHbIC HArpy3KH MNOJIIMITHUKOB;

r) 3a[aBIINCh NOJIrOBEYHOCTbIO I, Haubojee HarpyKeHHOro

3aBHCHMOCTH OT JO/IrOBCHHOCTH Lh M 9acTOTHIBpAlCHUA n

06/MuH

500 630 800 1000 1250 1600 2000 2500 3200

391 423 | 45 | 493 5,32 575 ] 620 | 6,70 7,23
4,56 493 5,32 575 | 6,20 6,70 | 7,23 7,81 8,43
493 5,32 5,75 6,20 | 6,70 723 | 1781 8,43 | 9,11
532 5,75 6,20 | 6,70 | 7,23 7,81 8,43 9,11 9,83
575 6,20 | 6,70 7,23 | 781 8,43 | 9,11 9,83 | 10,6
6,20 6,70 7,23 7,81 8,43 9,11 9,83 | 10,6 11,5
6,701 7,23 | 781 8,43 | 9,11 9,83 | 10,6 11,5 12,4
7,23 17,81 8,43 9,11 9,83 | 10,6 11,5 12,4 13,4
7,811 843 | 9,11 9,83 | 10,6 11,5 12,4 13,4 14,5
8,43 9,11 9,83 | 10,6 11,5 12,4 13,4 14,5 15,6
9,11| 9,83 | 10,6 11,5 12,4 13,4 14,5 15,6 16,8
9,831 10,6 11,5 12,4 13,4 14,5 15,6 16,8 18,2
10,6 | 11,5 12,4 134 | 14,5 15,6 16,8 18,2 19,6

B 3aBHCHMOCTH OT J0JIFOBEYHOCTH L; M 4acTOThI BPALCHUA N

06/MuH

500 630 800 1000 1250 1600 2000 2500 3200

342 | 3,66 [ 392 420 | 4,50 | 4,82 5,17 5,54 | 594
3,921 420 | 4,50 4,82 5,17 5,54 5,94 6,36 | 6,81
420 | 4,50 | 482 5,17 5,54 594 | 6,36 | 6,81 7,30
450 | 482 | 517 554 | 594 | 636 | 6,381 7,30 | 7,82
482 | 517 | 5,54 594 | 6,36 | 6,81 7,30 7,82 | 8,38
5171 554 | 594.1 6,36 | 6,81 7,30 | 7,82 8,38 8,98
5,54 | 594 | 6,36 6,81 7,30 7,82 8,38 8,98 9,62
5941 6,36 | 681 7,30 | 7,82 8,38 8,98 9,62 | 10,3
6,36 | 6,81 7,30 782 | 8,38 8,98 9,62 | 10,3 11,0
6,81 | 7,30 1,82 8,38 | 8,98 9,62 | 10,3 11,0 11,8
7301 7,82 | 838 8,98 9,62 | 10,3 11,0 11,8 12,7
7,82 | 8,38 8,98 9,62 | 10,3 11,0 11,8 12,7 13,6
8,38 | 898 | 9,62 | 10,3 11,0 11,8 12,7 13,6 14,6
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TOAUIMITHAKA, BRIYHCASIOT 110 popmyne (9.2) Tpebyemyro AuHamu-
YECKYI0 I'Py30NOaBEMHOCTs ero C;

A1) moaGMpaloT MO AMAaMETPy MOCAAOYHOrO MeECTa HOMep MNoa-
DIMIHAKA, HAYMHAd C JIEFKMX cepuif, HaXoOAT €ro [AWHAMH-
YECKYIO IPY30NOABEMHOCTb M IPOBEPSIOT BLINOJHCHHE YCJIOBHSA
C <[C], rne [C] — 3HaueHHe AUHAMHUHYECKOM Ipy30MOIBEMHOCTH
no tabs. 113 —TIIS mpunoxeHus WM MO KaTajory.

Ecian 3To ycioBHe He BBINOJIHEHO, TO NEPEXOMAT OT JIETKOM
cepuM K CpeaHed WIM Tspkesioll (mpM ToM ke AuaMeTpe Hangbl
d). Ecniu moAMMITHUK O CBOWM rabapuraM NPHUMEHHTbH B JaHHOM
y3JI€¢ HET BO3MOXHOCTH, TO CJIEAyeT NEPEHTH K APYroMy THIY
HOAIIUTHHKA (HAIIPUMED, OT IAPUKOBLIX K POJIMKOBLIM) HITH K APYTOi
CXeME DacmosoxeHus MX Ha Bajay. Ilpu ociioxHEeHHsX B BbIOOpE
paanaIbHO-YIOPHBIX MOMIIUITHUKOB (IPY HAJTMYUY GOJIBIIMX OCEBBIX
HArpy3oK M [Jp.) pEeKOMEHIYeTCA NEePeXONUTh HAa MOALIMITHHKH C
60JbIIUM YIJIOM KOHTakTa (o = 26 + 36°). B HexoTOpHIX CiTyuasx
MOXET OKa3aTbCf, 4YTO BCE OTH MeEPbl HE MdaiayT IXKEJNaeMoro
addexTa, TOrmA CICAYET YBEIHYATH AUAMETP OCATOYHOTO MECTA M
OpPOBEPUTh MOJIINNHUK O0JIbLIEr0 HOMEDpA.

Ecin [C] 3uauntenbuo Boime C faxke OPH NPUMEHEHHH
HOAUIMAHNKA JIETKOH cepHM (YTO 4YacTO MMEST MECTO [ THXO-
XOAHBIX BAaJIOB PEAYKTOPOB C IMIMHIPHYECKUMH NPSAMO3yOnIMH
KOJIECAMH # IUIS BAJIOB KOJIEC YEPBAYHBIX PEAyKTOpPOB), TO Jua-
MeTp pandbl Bajda yMCHbIUATH HM B KOEM Cliyyae He CledyerT,
TaK Kak OH OINPEC/IEH H3 pacyeTa Ha MPOYHOCTh; pacyeTHas JONro-
BEYHOCTh NOJUIMMHMKA OyaeT HaMHoOro GoJbllie perjiaMeHTHpPO-
BaHHOIM.

Bribop paauasibHO-yNIOPHBIX LIAPUKOBLIX M KOHHYECKHMX POJIHA-
KOBBIX HOAUINNHUKOB BEAyT B JPYroil mocjienoBaTENIbHOCTH:

a) yuUMTBIBasi YCIAOBUA 3KCIUIyaTALMH, KOHCTPYKLHMIO y3Jia, AHa-
Merp uandbl, HAMEYAIOT TUIOPA3MeEP MOJUIMITHUKA,;

6) BBINOJNHSAIOT SCKU3HYIO KOMIIOHOBKY y3JIa, ONIPEACIISIOT TOYKH
OpWIOKCEHHS paJuajbHbIX peaxumi (pa3sMep a, KOTOpBIA 3aBHCHT
OT e);

B) OHPEAENSAIOT CYMMAapHBIE PEaKluH OIop;

r) BBIYHCIAIOT 3KBHBAJICHTHbIE HArpy3Kd INOIUIHITHHUKOB (x03¢-
¢unuenTet X u Y 3aBHCAT OT BEJIMYMHBI ¢, U1 HaXOXACHUA
KOTOpOi HEeoGXOoAMMO 3HATh THUNOPa3Mep NOJIIMNHHKA);

1) 0o TabnunmaM NPWIOXKCHHSA WM MO KaTajory ONpEACisioT
OUHAMHYECKYIO T'PY30MOJBEMHOCTh HAMEYEHHOrO MO/ILHUITHUKA;

€) M0 SKBUBAJICHTHON Harpy3ke M AMHAMHYECKOH Ipy30mogb-

€MHOCTH BBHMUCJSIIOT TEOPETHYECKYIO JOJIOBEYHOCTh MOIIMIHYKA,
KOTOpas He JOJDKHA ObITH MEHbIUE TpeOyeMoii; eCM 3TO YCJIOBHE
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He obecneyMBaeTCsi, TO BEIOMpAIOT NOAIIMIHMKM [PYTuX cepuii un
THNOB, YBEJIHYMBAIOT QUAMETp Hangsl Baja.
Tlpumepsl noadopa NoNIIMIHUKOB npuBeneHsl B T XIL

§ 9.8. TOAMMNITHUKN CKOJBXEHUA

VicXoaHBIMM JaHHBIMH IS IPOEKTHPOBAHMUS ONOP CKOJNBXKCHHS
CJIyKaT CJIeayIoLIHe T0Ka3aTel : Harpy3Kka Ha OIopy — €¢ BejJHYMHa,
HanpapjeHue M rpaduk W3MEHEHMSA; YacTOTa BpALICHHA Bana;
anaMmeTp uandsl, onpeneiseMblii M3 NPEAHICCTBYIOIErO pacieTa
Bajia M €ro KOHCTPYKLHMH; YCJIOBMS 3KCIUIyaTaiMu.

B cOOTBETCTBHH C ITUMH JAHHBIMH KOHCTPYKTOP HAMEYAET THII
NIOAILMITHAKA, PYKOBOACTBYACh CTAHAAPTAMH H HOpMaJIsiMi1; onpesie-
JISeT OCHOBHBIE pa3Mephl ero, BbIOMpaeT Martepuasl BKIAABIINA,
BHIBI CMa3bIBAHUSL

B XypcoBBIX NpPOEKTaxX, BHIMOJHAEMBIX B TEXHHKyMax, NoOA-
LIMITHUKH CKOJIbXEHHs NPOEKTUPYIOT [JIA OmOp BAJOB PEAYKTOPOB
B BUAE BCTPOCHHBIX B KOPNyC KOHCTpyKuuid. Matepuan BKIaabi-
mieil BBIGHparoT U3 rpynnbl aHTHQPHKIUOHHBIX CIUIaBoB (Tabin. 9.26
u 9.27), nOpOIKOBOH MeTa/UIOKEpaMHUKM (mopucteie OpoH3O- M
xkenezorpadur).

9.26. AnTHdpUKIMOHHEBI MYTYR 18 DOJIIHNARKOB CKOJIbKCHHS

Trepaoctb A L,
Mapxa %B T Ivllpllla v, M MI[{,a~]M/c

AYC-1* 180—240 0,05 2 0,1

9 0,2 1,8

AYC-2* 190 -229 0,1 3 0,3

6,0 0,75 4,5

AUC-3 160—190 0,1 3 0,3

6 0,75 4,5

AYB-1* 210—260 0,5 5 2,5
12 1 12

AYB-2 167—197 0,5 1 2,5
12 5 12

* TepmoobpaboTka Bana — 3aKajka BJIH HOPMAlW3alus.

IMpumMmevanue Jiaa yMeHbIIEHHs U3HOCA Baja CielyeT Bbibu-
paTb MapKy YyryHa, HMEIOLIYI0 TBEPAOCTh HMXKE, YEM y Baja.
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Cwma3sbIBaHUE — HENPEPBIBHOE, XHUIKHM CMa30YHBIM MaTEPHAIOM
BBICOKO# BSI3KOCTH, B OCHOBHOM CMAa304YHbIMH MAacJlaMH Mapok
H-40A, U-50A, U-70A. B 3aBUCHMOCTH OT TOJIUUHBI CMa304-
HOT'O CJI0f, 00pa3ylolierocs MeEXAy TPYLIMMHUCS MNOBEPXHOCTSIMH,
pa3IMyaloOT CIENYIOMHUE BUIbL' CMa30K:

2udpodutamuyeckas cMa3Ka, oCyIIeCTBIIAeMas IIPH BBICOKOH CKO-
POCTH CKOJIbXEHUS, CPABHUTEILHO HEOOJIBILIONH YyAEIbHOM Harpyske
H COOTBETCTBYIOWIEH BA3KOCTH CMAa304HOroO Macia;

2udpocmamuyeckas cMmaska, IpUMEHAEMas [UIS OIOp, HECYIIUX
GoJIbIIYI0 HArpy3Ky NpPU Mayioif CKOPOCTH CKOJIbXEHHS, CMa3ou-
Has XMIOKOCTb, NIOfaBaeMas MOJ HAaBJCHUEM, pa3JenseT TpyLuMecs
MOBEPXHOCTH npu JnoboM pexume paboThI; pacdeT OHOp i
3THX [ABYX BHAOB cMasku cM. [17];

2PAHUYHAA U NOAYHCUOKOCMHAA CMA3KH XapaKTEPU3YIOTCH TEM,
YTO TOHKHH CJIOM >XHMAKOro CMa304yHOro MaTepuaia, obpasyro-
INWICH  MEXOY TPYIWMMUCA IOBEPXHOCTAMH, HE OTACHAET HX
MOJIHOCTBIO APYr OT Apyra; Takoif Iporecc NPOHUCXOJUT B OMOpax
OpA MaJIO CKOPOCTH CKOJIbXKCHHS, HAIpUMEP, B MEPHOABI MyCKa
H OCTaHOBAa, NpPHU peBepce U KoJeGaHUAX Harpy3kd. YKa3aHHbIE
0COOEHHOCTH THIMYHBI [JI1 ONOpP BAJIOB PEAYKTOpOB. [l ymeHs-
UIEHUSs CHJI TPEHUS M OrPAHMYCHUS M3HAIIMBAHUA TPYLIUXCA
[IOBEPXHOCTEH IPOEKTHPYEMBIil MOJIINIHUAK JOJDKEH YAOBJIETBOPATD
IBYM YCJIOBHAM: YHAEJbHAsd HAarpy3ka Ha €AMHMIy pacyYeTHOM
MOBEPXHOCTH BKJIAAbIIIa HE [OJDKHA NPEBHILATL HOMYCKaeMOM
BEJIMYHMHBI :

F
p=—<[p]; (9.16)
9.27. Bpou3a qas BKJaabimieli NOJUIMNHHKOB CKOJIbIKEHHS
Mapka 3arotoska [p], MITa Ml'[fav!'M/c
BpOSIISCS OTanBKH 6 10
BpO® 6,5-0,15 OTanBKY 15 15
BpA9XK3JI IlpyTox, mokoBka 20 12
OrtnuBky
BpA10XK3Mu2 IlpyTox, MOKOBKa 20 15
BpAXC7-1, 5-1,5 OTanBKH 8 12

IMMpumeuanue. Bykssl 03HaYaIOT 374€MEHTHI, BXoAAmue B canas: O — oo-
Bo, I{—uuax, C — ceunen, ® — docdop, X — xkeneso, Mu — mapranen; uudper
03HAYAIOT MPOLEHTHOE COACPXKAHHE INEMEHTOB B CILIABE.
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BTOpPOC YCJIOBHUE CBA3aHO C OTPaHUYCHUEM HArpesa. IMPOK3BCIACHUE
BCJIMUMHBI p HA CKOPOCTb CKOJBXEHHA v HC OO/DKHO IIPEBBHIIIATH
AOMYyCKAeMOro 3HAUCHUS !

pv < [pv]. 9.17)

3gech p —B MIla (coorBetcTByeT umcieHnHo H/mm?); narpyska
Ha nogwmnuuk F — B H; mpoekuust OMOpHOI MOBEPXHOCTH Ha
MJIOCKOCTB, MEPNeHanKy/IapHyto BekTopy F, A — B MMm2, 3HaueHus
[p] u [pv] npusenenst B Taba. 9.26 m. 9.27.

OnopHast MOBEPXHOCTh KPYIJIOUMIMHAPHIECKUX MOALUUIIHUKOB,
HECYLUMX panuanbHyro Harpy3ky (puc. 9.51,a; 9.52 m 9.53),
A = bd; cpenuue 3uauenus b= (0.5 +1,2)d. IIpu 6GOnbINX 3Ha-
YeHHUAX b BKJIAABIIIK HAQO BBIMOJIHATE CAMOYCTAHABJIHBAIOLLIHMUCH.

___’ ‘Va

- H
-
\
b
a) Z. \
d
Puc. 9.51. Cxema Harp) xeuusi NOIMMNHIKOB: d
a — pafMalbHOro; 6 — ymopHoro (MOAMATHHKA) g)

Puc, 9.52. Moaumannx CKoIbKeHHA J1A paTHaabHoil Harpy3ku (Ge3 oceBoii dukcatnu
Bana)
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Puc, 9.53. Flousmesassk AN paauaiIbHON HRTpy3km, GHKCHpYinumii BaX B 0CEBOM
HanpasJIenns

Oriopras noBepxi0CTh NOANIHNHAKA, HECYLLETO GCEBYIO HATpy3-
Ky (puc. 9.51,6),

n 2

I1pi nposepke XOJblieBOH ONOPHOIT MOBEPXHOCTH 110 (daKkTOpy
Pv OTPENEJIAIOT CPENHIOI CKOPOCTb CKOJIBXEHHS Vg, Ha MPHUBEICH-
HOM pajnyce NSTHI
B —-d3
Ryp =033 0—— (9.18)
p =Y 2 2"
d* — dj
Brnaapiul MOALIINHIIKA, HAFPYKACMOIO paluasibHOl I oceBoil
CcuiaMy, BoIIoOAHROT C  Oyprukom (puc. 9.54) TomumupBoi
s =0,03d + (1 = 2) mm; Boicota Oypruka H = 1,2d + (3 + 5) MM.

Puc. 9.54. IMoawmnues 118 passaIbHoil B 0cesoil Harpy3ok
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Puc. 9.55. CnocoObl ¢uKcaimi BRAAAbILA B Kopnyce:
a — 3aKpenuTENbHON BTYNKOH, 6 — WTHHTOM

IMocagka Bkianabiuia B Kopnyc — € HATArom:

H8 HS
87 f9°

OPSOKCHUE C BAJIOM — C 3230POM:

HT K HY.
p6’ n7’ s8°

Cco-

Jis npenorBpailieHuss NPOBOPAYMBAHUS BKJIAJbIIIA CTaBAT
3aKpEeNUTENbHYI0O BTYJKY Wiam wrtudTt (puc. 9.55) auamerpom
d, ~02d u pmunoit [~ 03d. [duamerp GoJNTOB WJIM LINHJIEK,

KpemsuX KpbINIKY IOAUIMIIHHKA,

M10 Bo m3bexanue mno-
BpexaeHusi pe3bObl mpu
HEPEryupyemMoi 3aTsxK-
Ke raku.

Ipumep. Paccuurats
IO JUIMITHAK CKOJIbKEHHUS
BJIa YePBSYHOrO KoJjeca
peaykropa (puc. 9.56);
paguanpHas HarpysKa Ha
noqumuuk F, = 11 xH,
oceBas F, = 4,4 xH, nna-
MeTp nandsl Bana d =
= 80 MM, yacroTra Bpa-
weHus n = 115 o6/MuH.

Pac. 9.56. YepBsaunbtii peaykrop
€ BeJOMbIM BAJIOM Ha MO XLHIH-
KaX CKOJbMeHHA

80

d, ~0,3d,

W
&&

HO H€ MCHBIIC

ANNNNNNNNNN

%
N
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TSN 3
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Pewenue. Ilpunnmaem mupury Biki1aaeiia by = 0,84 =
= 0,8-80 = 64 mMMm; yuntsBas dacky, mpuMeM pabouyio IHMPHHY
prnageima b =60 MM; Iig onpeneneHHs CKOPOCTH CKOJIbXeE-
BMA BBIYHCHSAEM IIPENBAPUTENILHO YIJIOBYIO CKOPOCTH Baja

o= _ 3,14-115
30 30

CxopocTb ckonbxenus v = 0,5cd = 0,5-12-80-1073 = 0,48 m/c.
Cpensee naBieHne Ha pabouyro MOBEPXHOCTH BKIAAbILIA

~ 12 pag/c.

Ipoussenexue
pv=23.048 = 1,1 MIla-m/c.
INo Tabn. 9.27 BeiGupacM MaTepuaJl IIf BKJajbllua —

antudpuxmuonsslii yyryn AYC-1, nns xotoporo mpu v =2 Mm/c
HMeeM

[p] = 0,05 MIIa; [pv] = 0,1 MIla-m/c;

npu v =02 M/c umeeM [p] =9 MIla; [pv] = 1,8 MIla-m/c.

Jlns BHIYMCIEHHOM BBIIE CKOPOCTH CKoJibkenus v = 0,48 m/c
HAaXO[¥M METOAOM  MHTEpHONMPOBAaHMs- 3HAaueHHe [pv] =
= 1,54 MIla-M/c, cnenoBatesbHoO,

_[po] 1,54
[r] = T 0M 3,2 MIla.

Vcenosus (9.16) 1 (9.17) BbINOJIHEHBL.

OceBas cuna F, = 4,4 xH BocnpurMMaeTCcs TOPLOBOH IOBEpX-
HOCTBIO BKJajapnua. IlppHAMaeM TONMMHY BKJadbllla § =
=0,03d + (1 = 3) mm=0,03-80 + 2,6 MM =5 MM; BricoTa GypTH-
ka H=12s+ (3 +5) Mmm=12-54+4=10 mm.

Hapyxnbiit  guamerp O6yptuka D=d +2H=80+4+2-10="
= 100 mM.

BuyTperHuil 1naMeTp KOJIbLUEBON TOPLOBOH NMOBEPXHOCTH BKJa-
IbHIIA ONpenesiseM C y4YeToM paguyca TalTei p=2 MM
do=d+2p=80+2-2=284 mm.

Onopuas moBepxHocTh Topua A, = 0,251(D? — d3) = 0,25 x
x 3,14(100% — 842) = 2300 mm?>; cpefinee naBieHue

_F,_ 44-10°
Pr= 4= T2300

IIpuBegeHEbiii pazuyc TOpPLOBOI NOBEPXHOCTH mno Qopmyne
9.18,
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D —d} 1003 — 843

D —di 0,33 100> — 842

CKOpOCTb CKOJIbKEHHSI HA IPUBEICHHOM pPaauyce
v=0R,,=12-45-10"% = 0,54 m/c.

=45 Mm.

Ry =033

CnenoBaTenbHo,
pr =192.0,54 ~ 1,04 MIla-n/c.

MetonoM uHTeprnoMpoBaHMA HaxoguM mpu v, = 0,54 Mfc
3Hauenue |pv] = 1,48 MIla-m/c, crenosartesbHo,

_ [pv] _ 148
[r]= v 054

Jlis TOpuoBOil MOBEpXHOCTH BKaagbima yciosus < [p] u
pv < [pv] Takxke BbIONHEHBL

= 2,74 MITa.



r1ABA X
KOHCTPYUPOBAHUE ,IlETAJIEﬁ PEJYKTOPOB

§ 10.1. KOHCTPYUPOBAHUE 3YBYATBIX
1 YEPBSIYHERIX KOJIEC 1 YEPBSAKOB

KoHCTpyKUMI UMAMHAPUYECKHX M KOHMYECKMX 3y0O4aThIX XoJec
npeacrasieHs! Ha puc. 10.1-—10.5; pexomennanuu no onpene-
JIEHHIO Pa3sMEPOB OTIEJbHBIX 3JIEMEHTOB KoJiec naHbl B Tadu. 10.1.

3y6uaThle KoJieca COCTOAT u3 obona, Hecywero 3yObs; cTynu-
Upl, HacaxuBaeMoOill Ha BaJl, U [OHUCKAa, COeuHsIolEro obdox co
CTYNUIEH.

3y6uarbie MWIMHAPHYECKHE CTAIbHbIE KOJIECA MAJIBIX JKaMeTPOB
BBIMIOJIHAIOT O0BIMHO KOBaHbIMH (cM. puc. 10.1); mpu nuamerpax
o 500 MM — XOBaHBIMH HJIM IITAMIOBAHHBIMH (cM. puc. 10.2); npu
GosbIUMX AMAaMETpax — JMTBIMH ¢ auckoM (cMm. puc. 10.3) umm co
CIHIAMH.

IlItamMmoBaHHBIE 3aroTOBKH 1O (opME COOTBETCTBYIOT TOTO-
BLIM J€TajIAM; MeXxaHuyeckas obOpaborka Hepabouux nOBepx-
HOCTEH He TpedyeTcs.

Jlns 3amosiHeHMA MOJIOCTEH IITaMmna pa3orpeThiM MeETauloM H
BBLIEMKH 3arOTOBKM IIOJIOCTb [JOJKHA HMMETb YKJIOHBI HE MeHee 5°
(cm. puc. 10.2,2) u paguycel 3akpyryiesuit r =~ 005h +1 MwMm;

R~ 25 +1 mMm.

nx45°
< 3ybuaThie KOHHYECKHE CTaJIbHbIE KO-
_/'_—’//4 1 Jeca npu auamerpax go 500 MM msro-
7T+_ 1l TOBJISIOT KOBKOM M/IU IITAMMOBKOH (CM.
0 % puc. 10.4); npu nuamerpax, OOnbINX
N 7 300 MM, KOHMYECKHE KOJE€Ca MOXKHO
o W T ol §l w H3TOTOBJIATH JIWOO M3 CTaIbHOrO, JHOO
s v ° s § M3 YyCYHHOTO JuThbs (cM. puc. 10.5).
% HlecrepHn KOHCTPYHPYIOT B IBYX
HE— { UCTIOJIHEHUAX: OTOENbHO OT Baja (Ha-
. casHas UISCTEPHS) M 3a OJHO NENOE C
S Sl BaJioM (pasi-tiecrepus; puc. 10.6).
3=5mm 2%45"
ll:m Puc. 10.1. Linannapnyeckoe 3y0uaToe KoBanoe
Kogeco npn d; <200 mm
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E Puc. 10.2. {amingpuveckue 3yd64aTbie
2 % r Koqeca mpH d, < 500 mm:
a — KOBaHble; 6 W 6 — WITAMOOBAH-
R HBle; 2 —3aroTOBKa, MOJYYEeHHAA
IITAMOOBKO# B JBYXCTOPOHHEM
% wTamme
[ 11,
i
b N »
g A Prc. 10.3. Unaunapnueckee 3y6-
4aToe JHTOE Kojieco mpH d, < 600 ~im
v
8) 2)
b
= 1:20
C
L’;! ; domé
Sl e
|| E el w
< Lll, <
g

nx45°
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Puc. 10.4. Kornyeckne 3yGuarnie Koreca apn dj, < 500 mMm:
a — MTaMNoBaHHble; 6 — KOBaHbIE

Dy

da,

lem

[x)

(T
Ui

(]
s

9

Puc. 10.6. Baibi-mectepin:
a — HHIMHOpHYecKas IIeCTepHs; 6 — KoHMuecKas

232



10.1. Onpenenenne pa3MepoB 3yGUaThIX META/LUIHYECKHX KOJ€C
(cm. puc. 10.1—10.5)

ITapamerpsl

dopmyna

ﬂuame‘rp CTYNHUbI CTaJIbHBIX KOJIEC

» KOHUYECKUX KOJIeC
JAuaMeTp LEHTPOBOH OKPYKHOCTH

de; ~'1,6d,

C=(0,1 +0,17)R,
Do = 0,5(D0+dc'r)

To e, 4yryHHBIX KOJIeC d,~18d,
JlaMHa CTynmuubl Iz (1,2 +1,5)d%
TonmmHa o6oma WHIHHAPUYECKHX KO- 80 =(2,5 + 4,0)m,,; HO He
nec MeHee
To ke, KOHMYECKHX KOJEC =03 +4m, 8 MM
Tomuuua aucka KOBAHBIX KOJIEC C=0,3b
To Xe, IITAMIOBAHHLIX KOJEC C=(0,2 +0,3)b

» JIMTBIX KOJIEC C=0,2b

Juamerp orBepcTHii (B 1IeCTEpHAX D.—d
MaJjblX Pa3sMepoB OTBEpPCTUS HE Ae- | dopp & (——O——E—)
JIAJOT) 4
Tomuuna pebep s=08C

®Packa n=0,5m,

* B MaccoBOM NpOM3BOACTBE WMIIHHAPHYECKHE KoJieca NP Hape3anuu 3yGbes
obpabaTsiBaloT «maxkeramu» no gsa u Gosee. IlpH 3TOM CTymHUA He JOJIXHA Bbl-
CTynaTh 3a TOpell Benua, T. €. Iy < b.

OGo3HaveHHnA: dy — MHaMETp Bana; m,— MOAYJIb HOPMAJbHbI; m —
cpenHuii OKpykHO# MoIyib; b — mMpuHa BeHma; R, — BHelllHee KOHYCHOE pac-
crosmue; Do~ BHyTpenHnit anamerp o6ona.

Baj-uiecTepHIO BBIMOJIHAIOT B TEX CJIyYasX, KOrga paccTOsHHe
OT BHajuHbBl 3y6a [0 IINOHOYHOrO Ma3a OKa3bIBAETCA MEHbBLIE
ykxa3zanHoro Ha puc. 10.7.

Butkn 4epBAKOB BBHINOJHSAIOT B GOJBLUIMHCTBE CJIyYaeB 3a OJHO
nenoe ¢ Bajgom (puc. 10.8): ¢pesepoBanuem npu do >d,, umM
HApe3aHUEM Ha TOKApHBIX CTaHKax mpu do < d;y, 4eM obecrieuu-
BaeTC CBOOOAHBIA BBIXOX pe3la.

YepBauHble KOJIECa H3rOTOBJISIOT OOBIYHO COCTABHBIME: BEHEL —
6pOH30BBIi, LEHTP — 4YrYHHBIH, 4yryH Mapku CY 15. Benup! coenn-
HAIOT C UeHTpamH Jinbo nocaaxoii ¢ HataroM (puc. 10.9,a u 6), 1u6o
GosiTaMH, MOCTABJICHHBIMU 0€3 3a30pa B OTBEPCTHS H3-NOJ pas-
BepTku (puc. 10.9,8).

O6Gon uepBAYHOro Kosieca, BHIIOJHEHHOTO LEJIMKOM K3 YyTryHa
(6e3 nacapgHoro BeHma), moka3zaH Ha puc. 10.9,e.

Hatar OpoH30BOro BeHIa Ha 4YYIYHHOM LEHTPE BO BpeMs
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Pue. 10.7. Mursmanbioe paccTOSHHE X OT Bla-
MBI 3y0a [0 HINONOMHOH KAMABKM:
a — B UMAHHAPHYCCKUX KoJleC X > 2,5 my;
6 — [ KOHM4eCKHX Kosiec x> 1,6 niy,

paboThl YepBSYHOTO KOJeCa yMeHb-
maercd, Tak Kak KodpuumeHt su-
HEMHOro pacuupeHus 6poH3sl 60J1b-
we, 4yeM uyryHa. Bo u3bexanue
CMEIUEHHA BEHLIA OTHOCHTEJIBbHO
HEHTPA HA CTbIKE YCTAHABIMBAIOT
4—6 BuntOB (puc. 109,a u 9), ux
npoBepsioT Ha cpes [1,,] = 0,250,
CTeHEM OTBepCTHl NPOBEPSIOT HA
cmartue: 11 6pousel [o,,] = 0,30;
u ana yyrysa [o,,] = 0,40,

CoequHeHUE BEHIA C UEHTPOM MOXHO OCYUIECTBUTH OTJIUBKOM
OpoH30BOro BeHUA B JuTeitHyro (opMy, B KOTOpYIO 3apanee
yCTaHaBIUBAIOT YyryHHBIN neutp. Bo m36exanne npoBopoTa BeHna
Ha OOKOBBIX MOBEPXHOCTAX LEHTPa HEJIAIOT Ma3bi, 3amOJIHSEMbIC
MeTajuioM BeHpa npu otymke (puc. 10.10).

L\ - - ___Lh )
el S
by
a)
[ AP\ 7T
780
@I
S b
v | e !

Puc. 10.8. Yepssaxu:
a— ¢ ¢pe3epoBaHHBIMH BHTKAMH; 6 —C BUTKAMH, HApE3aHHbIMU Ha TOKAPHOM

234

CTaHKE



4

PAEA

2omz

S

£

>

o

3

=
dimm

A NN
o

Puc. 10.9. Yepsausibie koaeca:
aun 6 — C HANPECCOBAHHHIM BEHLOM; 6 — C TIPHBEPHYTHIM BEHIIOM; 2 — HEJBbHOIUTOE;
0 — ¢ ¢uxcaumeit nampeccopanHoro Benua suntoMm: C =025 b,; §;=70,=2m;
der = (1,6 + 1,8)dg; Ix = (1,2 + L, dy; dpygr = (1,2 + 1,4 m; gy = (0,3 + 0,4) by;

% 0,2dppyy

Ha puc. 10.11 u 10.12 npusenessl paGouue YepTeKH LUIMHIAPH-
YeCKOro M KOHMYECKOro 3y04aTBIX KOJIEC B COOTBETCTBHHU C TpeGo-
anuamu ECKJL (TOCT 2.403—75), a Ha puc. 10.13 u 10.14 pa6o-
4He 4epTexU uepBaxka M uepBiuHoro koisieca (I'OCT 2.406-—76).
CranpapT ycTaHaBiIuMBaeT o0O3HAa4YCHHE apXUMENOBa HEPBAKA —
ZA.

O6 ycnoBHBIX 00603HAYECHUAX HOIYCKOB, NOCAAOK H ‘LIEPOXOBa-
TOCTH noBepxHocted cMm. B § 10.6 u 10.7.

3

Puc. 10.10. Benmupi, oT/uTHC Ha YYFYBHBIX HeHTPax:
a — ¢ GOKOBEIMU CKOcamH; 6 — ¢ mpopedamu. Pasmepnt &, n 3§, cM. puc. 10.9
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Puc. 10.14. Padounii veprex 4epBAYHOro kojeca

§ 10.2. KOHCTPYHUPOBAHHUE KOPIIYCOB PEAYKTOPOB

B kxopnyce peaykropa pa3sMewWarOTCS €Tl 3yO4aThIX H
uepBAYHBIX nepenau. IIpM ero KOHCTPYHPOBAaHMH [JOJDKHBI OHITh
obecneyeHsl MPOYHOCTh M KECTKOCTh, HCKIIFOYAIOUINE NMEPEKOCH! Ba-
JIOB.

Jns noBBIUICHUS XKECTKOCTH CIyXaT pebpa, pacmosaraeMeie y
npuausoB nox noawHnuuky. Kopryc OOGBIYHO BBINOJIHAIOT pasb-
€MHBIM, COCTOSILIMM M3 OCHOBaHHUA (€0 HMHOrJa Ha3bIBAIOT Kap-
tepoM) u Kpbimku (puc. 10.15). Ilnockocts pa3beMa NPOXOAMT
uepe3 OCH BajoB. B BepTUKaJIbHBIX HWIMHAPHYIECKHX DeXyKTOpax
pa3beMbl OEJai0T MO JBYM M Oaxe HOo TpeM IutockocTsM, Ilpu
KOHCTPYMPOBAHU UYEPBSUHBIX M JIETKHX 3yOYaTBIX pEOYKTOPOB
HHOIIa NPHMEHSIOT HepasbeMHBbIE KOPIYca CO ChEMHBIMH KpBILL-
kamu (puc. 10.16). Ha puc. 10.17 mnoxaszaHsl OCHOBaHHE W
KpPHIIIIKA JINTOTO KOPIYCa 4epBAYHOIO PEAYKTOpA.

Marepuan xopnyca o6s1yno uyryn CH 10 wim CY 15. CsapHhbie
KOHCTpYkIuH u3 juctoBoil cramu Cr2 u C13 npuMeHsoT peako,
[J1aBHBIM 00pa3oM Ml KPYmHOrabGapHUTHBIX PEAYKTOPOB HHIMBHU-
LyanbHOTO M3roToBJEHHUs. TONIIMHA CTEHOK CBApHBIX KOPIYCOB HA,
20—30 9, Menbiue, yeM YYTYHHBIX.
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Puc. 10.15. JluTle Kepnyc H KpblIKa JBYXCTYMEHYATOro IH.INHAPAECKOro peayK-
TOpa C PazLeMOM [0 OCHM BAJIOB

+— == i - =
\ N\ N\ N /
\ =
\ 77
\ ! =~
N\ =
T
. ! —

Puc. 10.16. LeasroanToli kopnyc 3y64aroro
WHAMNAPHYECKOr0 peayxTepa Ge3 paibema

B

Puc. 10.17. OcuoBanne Kopnyca K KpslHKA
4epBAYHOro PeAyKTOpa

OpHEHTHPOBOYHBIE PA3MEPBI  JJIEMEHTCB JIMTBIX KOPIYCOB
(puc. 10.18) mpusenensl B Tabn. 102 u 10.3. Tlpu koncTpynposa-
HMH TakHX KOPHYCOB CcllenyeT NpKAEPKHBATHCS YCTaHOBJICHHDIX
JIUTEHHBIX yKJIOHOB (Tabxn. 10.4), pamuycoB rajireied M nEPexonos.
Pagmycs! ranTeneit BuiGuparotr m3 paga: 1, 2, 3, 5, 8, 10, 15, 20,
25, 30, 40 Mm.
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10.2. OcHoBHble JIeMEHTbI KOpHyca U3 “MyryHa
(cM. puc. 10.18)

IMapamerpst

OpHUEHTHPOBOYHBIE COOTHOUICHHA
(pa3mepsr, MM)

TouuHa CTEHKH KOpNyca U KpbILl-
KH pelyKTopa:
OJHOCTYNEHYaTOr0 WHIRHAPHYe-
CKOro

ONHOCTYHEHYaTOr0 KOHHYECKOTO
OJHOCTYNEHYATOrO 4epBAYHOTO
JBYXCTYNEHYaTOro

Tomuuna BepxHero nosca (¢haHua)
Kopmyca

Tomuuaa mHwkHero mnosca (¢nan

1a) KpBUIUKU KOpHyca

Tonmuna HIKHEro Mmosica Xxopmyca
6e3 6o6buuKy
npu Haamuu 606Ky

TosuuHa pebep OCHOBaHHSL Kop-
nyca

TonuuHa pebep KpbILKH

JAuametp (yHIAMEHTHBIX O60JITOB
(ux uncmo > 4)

HAuameTp GonToB:
y MOMIIMIHKKOB

COCMHSIOUIUX OCHOBaHHE KOp-
nmyca C KpPBILKOi

Pasmepsl, onpenensmouge Moso-
xeHne 6onro d,

Bricora 606biiku hg mox Gonr
d;

Bo Bcex cnywasx & > 8 MM
nd; >8 mm

8=0,025¢+1; 8, =0,02a+1

8=005R,+1; 8, =0,04R, +1
3=0,04a+2; 3, =0,032a +2
8=0,025a;+3; 8, =0,02a_ +3

b=1,5%

bl = 1,55[

p=235%

P1=1,58; p, =(225 + 2,75)%
m=(085+ 1)8

d; = (0,03 + 0,036)a, + 12;
dl = 0;67\2Re + 12
V5>

dZ = (097 - 0’75) dl ;
dy=(0,5 +0,6)d,

ex(1+12)dy; g>0,5d, + ds;
d4 — KpenseHue KpPHIUKH IOJIIAN-
HHKA

he BHIOUPAIOT KOHCTPYKTHBHO TaK,
4yT06H1 06pa3oBayiach ONMOpHAsA INO-
BEPXHOCTh NOJ TOJIOBKY Gonra u
raiiky. XenatenbHo y Bcex 60ObI-
[IeK UMETh OJMHAKOBYIO BBICOTY
hs
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10.3. {onoanuTeibHbIE JJIEMEHTHI KOPHYCa M3 4yryHa
(cM. puc. 10.18)

OpUEHTUPOBOYHBIE COOTHO LIEHHS
M
MapameTpet (pazMepbl, MM)

JluamMeTp OTBEPCTHSA B rHe3- | D — MO HapyXHOMy ZMaMeTpy

e MOMUIUMHMKA WJIM CTaKaHa
I'ne3mo | BUHTBI KpenjeHus KpblILKH Mg—-MI2
noa NOAIINNHUKA dy
non- Yucno BuHTOB n (npen- 4-—-6
Wwun- | TOYTHUTEJbHBI BpE3HbIe

HUK | Kpbliiku 6e3 BUHTOB)

JuameTp ruesna Dy=D,+ (2 +5);

D, — nuaMeTp GnaHna KpbIKQ
MOAMHKITHAKA

Jnuua rHe3ma *=03+c,+Rs+(3 +5);
Rg>1,1d,
Pasmepri| Juamerp dy & d3(pa3mepsl o Taba. 10.5)
wradra | Jnusa lu=b+b,+5

HaumeHnbummii 3a30p Mexay
HAapyXHOi  IOBEPXHOCTbIO
Kojieca M CTEHKOM Kopmyca:

no IuamMeTpy Ax~(1+12)96
o TopUam Ay, ~ A (Ha yepTexe He NOKa-
3aH)
BonTtht
Mapametprl ™0™ T Mg | M10 | M1z | Mi6 | M20 | M24 | M27 | M30
K; 22 24 28 33 39 48 54 58 65
¢ 12 13 16 18 21 25 34 36 50

* IIna ynmobeTBa MexaHHYECKOH o0OpaSoTKH TOpHOB GoObimiek M Mpo-
BepKH Hepekoca ocedl oOTBepcTHii pa3mep E 06GBIYHO TNPHHUMAIOT OJAMHA-
KOBBIM JUIA BCeX ONOp, MO3TOMYy ¥ pa3mep [ mNpHHMMAIOT [is  Bcex
THe3[ OANHAKOBBIM.
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10.4. PexoMenayemsle nuTeHHbIE YKJIOHBI

Benu-
VkioH| uuna PexomMennyemoe
« i —a a:h | yrna HOpUMEHEHUE
2 1:5 {11°30° h <25 mm
D 1:10 | 5°30" | s crama | h =25+
1:20 ] 3° +500 MM

M 1:50 | 1° h > 500 MM

1:100] 30’ | Dns wuser- -
HBIX Me-
TaJUIoB

10.5. MItudror kounmveckue (mo 'OCT 3129-70)

Tun? Tun2
<] 1:50 <] 71:50

ox45° v— cx45° ox45°, H
A - N -

LY

L L
Pa3mepsl, MM
d c UHTepBanbi d e Hutepsanst d c HuTtepsanst
JUIHH IUIHH JUINH
4 0,6 16—170 10 1,6 | 30—180 25 3,0 60—280
5 0,8 16—-90 12 1,6 | 36—220 32 4,0 80—280
6 1,0 20-110 | 16 2,0 | 40—280 || 40 5,0 | 100—280
8 1,2 25-140 || 20 2,5 | 50—-280 50 6,3 | 120—280

MMpumeuanus: 1. Pax nmun L 16, 20, 25, 30, 36, 40, 45, 50, 55,
60, 65, 70, 80, 90, 100, 110, 120, 140, 160, 180, 200, 220, 250, 280 MM,
2. Marepuan (pekoMeHayeMmsiif) — crans 45, 15, Al12.

OcHoBaHMe Kopryca X KpHIIKY (UKCHPYIOT OTHOCHTEIBLHO
Jpyr ApYra aByMs KOHHM4YecKuMHM wTudTamu (tabi. 10.5), ycranasiu-
BacMbiMu 0Oe3 3azopa MO pacTOuKM TIHe3[q MOX [OJUIMITHHMKH,
OcHOBaHMe W KpBIIIKY KOpIyca COCIMHAIOT Oontamu d; A
obecrieuernsi repMeTHYHOCTH. OPHEHTHPOBOYHO NPUHHUMAIOT pac-
crosHue Mexay ocaiMu 6ontoB ~ (10 + 15)ds.

JIns npenoTBpaleHHs MPOTEKAHUS Macia IUIOCKOCTH pajbeMa
CMa3bIBalOT COMPTOBBLIM JIAKOM WJIH XHAKMM CTekioM. CTaBUTb
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Bud A

(1,852,5)8,

Y

(1,8:2,5)8,

9

Puc. 10.19. Kpbiukn kopayca peayktepa:
a — ¢ KplokaM#; 6 — ¢ nerasmu

# 25
‘1‘ nean !! [T B10
I 22727722 | \ezzzzzzZzka = o :
Rl < |
ii i ©
q\N
I C" [y (Y w
(] 1
1 VT >
\v' N2 8
x ‘ A : J ]
\ _,I «
R N < T B4
My 10
A, @16
Puc. 10.20. Kpuimika cMOTpoBOro oTBepcTHsi (Pa3Mepsl, \vi):
4 B 4, B, c K R Pasmep Yucno
BUMHTA BUHTOB
100 75 150 120 125 100 12 M8 x 22 4
150 100 190 140 175 120 12 M8 x 22 4
200 150 | 250 | 200 | 230 180 15 M10 x 22 6




IPOKJIAAKY MEXIY OCHOBAHMEM M KPBILIKOH Hejb3d, TaK KaK IpH
3aTskke OONTOB oHa LedopMHUpyeTcs, M MOCAaaKka MOIUIMITHKKOB
HapyLIaeTcs.

s 3axBaThIBaHHs PEAYKTOPA HpYU NOJbeMe AeNaroT nol ¢JaH-
LEM OCHOBAaHMS MPUIMBBI B BHJE KPIOKOB. [lJIs CHSATHA KPBILIKH
earoT KproKu HIM netiM Ha Heit (puc. 10.19).

Jns 3aiuBKkM Macjia U OCMOTpAa B KpbIILIKE KOpMyca HMMEeTcs
OKHO, 3aKkpbiBaeMoe kpoiikoil (puc. 10.20). B penystopax c 60is-
LINM BHIAETEHUEM Temia (YepBAYHBIX) NpeIycMaTPHUBAiOT OTIYIIH-
HY, COEMHSAOLIYI0 BHYTPEHHIOIO HONIOCTh peyKTopa ¢ atMochepoil.
VcraHoBka OTAYIUIMHBI NOBBILIAET HANEXKHOCTh YIUIOTHEHMH (mpu
OTCYTCTBHM OTAYIUMHB! HE3HAYUTENIbHOE TOBBILICHHE JABJICHUS
BHYTPH KOpHyca DPEAYKTOpa MOXET NPUBECTH K BBIAABIMBAHHIO
cMa3ku uepe3 ynnortHenus). Ilpocroii otaywusoll MoxeT OBITh

pYHYKa KPBIIIKH CMOTPOBOro oTBepcTHs (cM. puc. 10.20) wiu npobxa
c orBepcTusaMu (puc. 10.21). Oraymnza ¢ ceTuaThiM QUIBTPOM H ee
pasmeps! naHsl B Tabu. 10.6. \

Jlns ynmanenys 3arps3HCHHOrO Macjia M JUIS TPOMBIBKU  pe-
OYyKTOpa B MNIKHEH 4wacTM Kopryca [€JaroT OTBCPCTIS MOX
OpoOKyY ¢ NUIMHOPMYECKOH WIM KoHuueckodl pe3nboit (Tabn. 10.7).

10.6. OTxymuna ¢ cerxoii

en

BE

@_ i _@ < A ;%_‘i_
E ot ) ;
x 20 //:I‘i u\yu J:Pl @:‘
Q x ZA \
=[N
N I 1 2
T 1] - .
[ Cnod
8 KAH04 !
I
1
P 2A
Pasmepnr, MM
A ) B r\ a E|{X|3|H|K\JIJ|M|{HjO|{IT|P|C

M27x2 |15] ~30 |[15] ~45]36{32] 6| 4 |10{ 8]22| 6]32]|18]36|32
M48x3 [35] ~45 125 ~70|62{52]10| 5|15]|13]52| 10} 56| 36] 62| 55
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l_b4

L

L e

L L] ]
R
I
H
!
1
7 1
d=4..7Mm
Pre. 10.21. IpoGka-oTaymnsa Prc. 10.22. Kopnyc pexykTopa ¢ yMeHbUIeHHbIM
YHCJIOM BLICTYDaromunxX 3J1€eMeHTOB
10.7. TIpoOku K MAC/IOCHYCKHBIM OTBEPCTHIM
L
m a b B
¢5° -l
[—- /f‘\ N
L ';— N / i ~
N— A
DY
Jo°
Pa3Mepsl, MM
d b m a L D K 1
Mi6x1,5 12 8 3 23 26 17 19,6
M20x2 9 28 30 "
M22 %2 15 10 29 3 22 25,4
M27x2 18 12 4 34 38 27, 31,2
M30x2 14 36 45
32 36,9
M33x2 20 38 48
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Mon nunuHAPHYECKYIO MPOOKY CTaBAT YIUIOTHSAMOIIYIO MPOKIAIKY
U3 KOXH, MacJIOCTOHKOW pe3uHbl, amoMuuus wixm Menu. Hanex-
HEe YIUIOTHSET KOHHMYeckas pe3nba.

MacnocnyckHOe OTBEPCTHE BBIIONHAIOT HA YPOBHE AHHINA WIA
HECKOJIbKO Huxe ero. JKemaTesnpHO, YTOObI AHHUIUE MMEJIO HAKIOH
1—2° B CTOPOHY MAacC/IOCHYCKHOIO OTBEPCTHA.

Jnis obneryenmst oTAeNEHUs KPBIOUKKA OT OCHOBAHHA KOpIIyca
npu pa3bopke Ha MOACe KPBIMIKM YCTAHABJIMBAIOT [BA OTXHM-
HbIX Gosta (cM. puc. 10.18).

IMoaIMIHYKY 3aKpBIBAIOT KPBILIKAMHU TJIYXMMH M CKBO3HBIMH,
Yyepe3 KOTOpHIE NPOXOAAT KOHubl BajioB. Ilo kxoHCTpykummm pas-
JIMYAIOT KPBIIKK Bpe3Hble W Ha BHHTaX (cM. ri. IX); marepuanom
ciyxuT obbiuHO yyrynHoe qutee CU 10 mmu CY 1S,

Penyktop u oJektTpoaBurartesib OOGBIMHO YCTaHABJIMBAIOT HA
JUTOH mnumTe WM Ha cBapHoi pame. [Jlunamerp ¢yHZaMeHT-
HbIX 0OJITOB M MX YHMCJIO BbIOMparoT no Tads. 10.3.

IIpu KOHCTpYyHPOBAaHMHM KOPIYCOB PEOYKTOPOB B HEKOTOPBIX
CIIydasix CTPEMSATCS K YCTPAHEHHIO BBICTYNAIOUIMX 3JIEMEHTOB C Ha-
pyXHbIX moBepxHocTeil (puc. 10.22). BoObILIKM MOJIIKITHUKOBBIX
THE31 yOMparoT BHYTPb KOPIIyca; KpEHEXHbIE OONTHI pa3sMEIaloT
B HHIIAX, pacnojaras KX BIOJb MJIMHHBIX CTOPOH (TaMm, rae
ectb 606bImku). Kpblmky MOAIIMIHUKOBBIX THE3[ BPE3HBIC.

§ 10.3. YCTAHOBOYHBIE PAMbBI U IVIUTHI

Ipu moHTaxe crenyer cobmonare onpeneieHHbIe TPed OBaHUS
TOYHOCTH MOJIOXKCHAA ORHOH COOPOYHOH €XMHHMIBI OTHOCHTEIBHO
JOpYroii, HaNnpuUMep JJIEKTpoABUraTeds M peaykropa. s obecme-
YEHUA 3TOr0 TPeOOBaHMS MEXAHHU3MBbI NPUBOJA YCTAHABJIMBAIOT Ha
CBApPHBIX paMax WM JIMTBHIX IUIUTaX. PaMel BBHINIOJHSAIOT CBapHBIMHU
u3 nucroBoi cranmu (puc. 10.23) m mnpodmipHOro mnpoxara —
yronkos Wi wmBeuiepoB (puc. 10.24). Ha puc. 10.25 nokasana
JauTas wiMra u3 ceporo uyrysa CU 15.

Ilpn BBHIMOJIHEHMM CBapHbIX paM M3 WIBEJLUICPOB MX pacmoJjia-
raloT [ ynobcTBa HOCTaHOBKH 60JiTOB MojikaMH Hapyxy. Ha
BHYTPEHHIOIO OBEPXHOCTH IMOJIKH HAKJIaAbIBAIOT KOCKIE ARG (110
I'OCT 10906 —78) uim HaBapHMBaIOT KOCHIE HAK/IAadKH, KOTOpPBHIE
BBIPABHMBAIOT ONOPHYIO IOBEPXHOCTb IOA TOJOBKH 60/1TOB
(puc. 10.26 u 10.27).

OnopHbIe NOBEPXHOCTH — IUIATHKH, HA KOTOPHIE YCTAHABJIMBAIOT
PEAYKTOPHI ¥ 3JIEKTPOABUIATEIIH, CO3AAIOTCSA MPUBAPUBAHUEM Y3KHX
IIOJIOCOK CTaJIM BBICOTOH 5—6 MM.

B ciyuasx, xorga 60T IPOXOOMT Yepe3 oOe MOJIKH MIBEJIEpa,
XECTKOCTh YBEJIMYMBaIOT pebpamu, yroiabHukamu (puc. 10.28, a) wm
Tpy6Kamn (puc. 10.28,6).
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Puc. 10.23. YcraHoBka BDpHBOJA HA CBAPHOH pamMe M3 JWCTOBOH CTaJMH:
1 — cpapnas pama; 2 — uepBA4HEId peaykTop; 3 — mydTa; 4 — neKTpoaBHraTeNm
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Puc. 10.24. Ycranoeka npiBoJa Ha CBapHOH paMe M3 IIBe/1epoB:
1 — capnas pama; 2 — KOHMYECKO-IMJIMHApUYecKHii penyktop; 3 — mydra; 4 —
3NEXTPOJBHTaTENb
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Puc. 10.26. VYcra-
HOBKA KOCOii aiion

-

Ao

Puc. 10.27. Kocas Puc. 10.28. Yseauuenwe KecTko-
HaKJZZKa CTH NOJIOK MIBeJIepa

a)

Tak xax pama mnpu cBapKke KOpPOOHMTCS, TO BCE ONOpPHBIE
NOBEPXHOCTH, Ha KOTOPHIE YCTAHABJIMBAIOT MEXaHHU3Mbl MPHUBOJA,
00pabaThIBalOT MOCJE CBApKH.

JIuTele TUIMTBI OOpPOXKE CBAPHBIX paM M M[O3ITOMY pacmpo-
crpaHessl Menblue. Jlnsa obneryenus mwiuT 6e3 ocnabjieHHs XecT-
KOCTH MX [eJIAIOT MYCTOTEJBIMH U yCHJIMBarOT pedpamu. Tomnmuny
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Puc. 10.29. Kpennenne c6opou-
HOH eAMHNUb! K ninTe GosTamu

<

»
Puc. 10.30. KpenJenne cGopou- N
HOH eQMHHUBI K IJMTE UNHIb-

KamMi

CTEHOK § YYryHHO# IUTHTBHI PEKOMEHIYIOT ONPEAENIATH OPHEHTHPO-
BOYHO B 3aBHCHMOCTH OT rabapura OTJIUBKM, 0003HA4YaeMOro

N=21+b+h,
3
rae | — nimHa, b — mwupuuHa, h — BLICOTA IJIMTHI, M.
N ... .. ... ...12 468
SMM . . . . . . . . . . 1012202630

OrnopHble MOBEPXHOCTH IUIMTHL OOJDKHBI 0OpabaThIBaTHCA, H
UX CJienyeT OTACNATH OT 4EPHBIX (HeoOpabaThIBAEMBIX) MOBEPXHO-
creif. IToaroMy B 3THX MeECTax TOMNIIMHY CTEHKM HAalO YBEJH-
YHUBaTh, MPEIYCMATPUBAsT HEOOXOOMMBIE NPWIMBBLI, AHAIOTHYHBIE
IUIATHKAM B CBAapHEIX paMax.

Co6opounbIe eNMHUIB! KpenaT K miute 6ojiramu (puc. 10.29) umu
mmunskamu  (puc. 10.30). KpemsieHue mmunbkaMH 3aTpyOHSET
cOOpKy, Tax Kak TpeOyeT, 4yTOOBI PEOyKTOp M 3JIEKTPOXBHUIraTE/Ib
ycTanasnusajiuck B chope ¢ Mydroil. Kperenue 601TaMu no3soliseT
yCTaHaBJIMBATh PCAYKTOP M 3JICKTPOABHraTe/ib [OCIEAOBATE/IBHO.

§ 10.4. CMA3BIBAHUE PEAYKTOPOB

CwmaspiBaHUE 3yOYaThIX M YEPBSYHBIX 3aLCIUICHMA H NOALIHI-
HHUKOB* yMEHBIIAET NOTEPH HA TPEHHE, MPEJOTBPAILACT MOBbHI-
HICHHBIA M3HOC W HarpeB AETaJicH, a Takxe MPEIOXpaHAET OEeTaJH
oT koppo3uu. CHIDKEHHE MOTEPh HA TpeHUEe 0OECTedHBaET MOBbILIC-
nue KIIJ penyktopa.

ITo cnoco0y monmBoma cMa304HOTO MaTepHala K 3anCIUICHHIO
pasyHyaoT KapTepHOE M HUPKYJIAMMOHHOE CMAa3bIBAHUE.

Kaprepnoe cMa3biBanHe OCYLIECTBISETCS OKYHAaHUEM 3y64aTHIX H
YepBSIYHBIX KoJieC (MM YEepBAKOB) B MAacno, 3aJlMBaeMO€ BHYTPb
Kopnyca. 9To cMa3biBaHHE NMPUMEHSIOT IPU OKPYKHBIX CKOpPOCTSX

* CmasbiBanie MONUNIHHKOB B PeAYKTOpax paccMoTpeHo B i IX.
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Pac. 10.31. Peayxrop ¢ GprisroBuxamu

B 3auemeHuu 3y6uaTeix nmepenad mo v < 12 M/c, B 3auenseHun
YepBAYHBIX MepeJay nNpH  OKPYXKHOH CKOPOCTH depBsiKa [0
v < 10 Mm/c. Ipn Gonpluel cKOPOCTH MAacjao cOPachIBAETCS LEHTPO-
GexxHoll cHIIOM.

3y64aTbie U YSPBAYHBIE KOJIECA MOTPYXKAIOT B MACJIO HA BBICOTY
3y6a, a uepBAK (PACHOJIOKEHHBIH BHU3Y) — HA BBICOTY BMTKA, HO
He BBIIE ILEHTpAa HIDKHErO TeJla KaueHWs NoAlmuMnHEuKa. Ecim
yCI0BUS HOPMAJILHON paboTHI MOAMMIHUKOB HE NO3BOJIAIOT NOTPy-
KaTh YEepBAK B MAcCJIO, TO NMPHMEHSAIOT OpPBI3rOBUKH, 3abpaceiBalo-
IMe Macjio Ha d4epBsuHoe kojeco (puc. 10.31); B peBepcHBHBIX
nepejayax yCTaHABJMBAIOT ABa OphI3roBHKa.

3yObsl KOHMYECKHX KOJIEC NOTpYyXaloT B Macjo Ha BCIO UIHHY.
B MHoOroctyneH4athiX penyKTopax 4acTto HE YOAeTCsl NOrpyxath
3yObsfil BCEX KOJIEC B MAacjo, Tak Kak MAJNsd 3TOro Heob6xoaum
OY€Hb BHLICOKHIl yPOBEHb MAcC/Ia, YTO MOXET IOBJIEYD CJMUIKOM 6OJIb-
1I0€ NOTPYXKEHUE KOJieca THUXOXOIHOH CTYNEHH M JaXe MOALIMIHE-
KOB B Macio. B 9TMX ciyyasx [PHUMEHAIOT CMa304HbIE
wecrephu (puc. 10.32) mnu npyrue ycrpoiictsa. Ilpu v < 0,5 m/c
KOJIECO HOrPYXarT B Macio Ho '/¢ ero pamumyca. Ilpu cmasbl-
BaHHU OKYHaHMEM OOBEM MACJIAHON BaHHBI PeIyKTOpA MPUHUMAIOT
u3 pacuera ~0,5—0,8 1 macna Ha 1 xBr nepenaBaemoii mom-
HOCTH.

B xoco3yGrix mepemauyax Macjo BbDKHMAETCs 3yObsAMH B OIHY
CTOpOHY, @ B YEpBS'HBIX PEAYKTOpax 4YEpBSK, NOTPYXCHHBIH B
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Puc. 10.32. CMa3ounas mecTepHs M3 TeKCTO/TA

Macjo, TOHHT Macjie K MOJUIMIOHHKY. B ToM o apyrom criyuae
VIS TIpSOOTBPALICHHS OOWIbHOro 3adpachiBaHud Macja B IMOA-
IIMIHUKH YCTAHABJIMBAIOT MAac/IO3alluTHbie Kosibha (cM. . IX).

Lupiky isipionnoe cMasbiBanue MPUMEHSIOT NPH OKPYXHOH CKo-
pocti v > 8 m/c. Macyio u3 kaptepa win 6aka NogacTCs HaCOCOM
B MecCTa CMasbplBaHisi [0 TpyOOmpoBody uepe3  coluia
(puc. 10.33,a4) wmi mpu LIMPOKUX KoJiecaX uepe3 KOJUIEKTODBI

! /

=

6)

Prc. 10.33. L{zprysunonnoe cMasbiBauue

252



{puc. 10.33,6). BoamoxxHa nojgaia macia OT LEHTPANTH3OBAHHOIM
¢Ma30YyHOU CHCTEMBI, OOCIYXHBaIOIIEii HECKOJBKO arperartos.
HasuaueHve copra macia 3aBHCUT OT KOHTAKTHOTO AaBJICHUA
B 3y0ObsiX M OT OKpPYXHOH CKOpocTH Kojeca. C yBenHYEHHEM
KOHTAaKTHOTO A2BJEHHS Macjl0 AOJKHO o0iazatbh OoJiblIed Bs3-

10.8. Pexomenayemble 3uauenss BA3KOCTH Mace
sl cMa3biBamAd 3y0uaTbiX nepeaau mpa 50 °C

KuHeMaTnueckas BX3KOCTb, 10_6~Mz/'c npM OKPYXKHOH
KonrtakTHble 4
HanpskeHus o g, cxopocty v, m/c
Mila no 2 cB. 2 10 5 cB. 5
Mo 600 34 28 22
Cs. 600 mo 1000 60 50 40
» 1000 » 1200 70 60 50

10.9. PexoMenayembie 3naueHusi BA3KOCTH Mace
MJIA CMa3LIBAHHA YepPBAYHBIX mepeAau mpa 100 °C

KoHTakTHbIE
HaNpAXeHUA Oy,
a

KunemaTnueckas BS3KOCTb, 10_6~M2/c, OpH CKOPOCTH

CKOJIbXKEHHA, v, M/C

no 2 cB. 2 mo 5 cB. 5
Ho 200 25 20 15
Cs. 200 mo 250 32 25 18
» 250 » 300 40 30 23
10.10. Macna, npuMensieMble Ui CMa3biBamis 3YOUATBIX H  HepPBIYHLIX
nepenay
K 'y
COpT Macnia Mapxa HHeMaT;:)‘iC:f(:::/:ﬂ:iKOCTb
n-12A 10—-14 )
H-20A 17-23
H-25A 24-27
N-30A 28-33
Wupycrpnanbroe H-40A 35_45 npu 50 °C
H-50A 47-55
n-70A 65—175
N-100A" 90—-118
ABHanyonsoe MC-14 14
MK-22 22 npu 100°C
MC-20 20,5
Inminnporoe 52 44-59 npn 100 °C
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KOCTBIO; C YBCJIIMYEHHEM OKDPYXKHONH CKOPOCTH BS3KOCTH Macia
AOJDKHA OBITH MEHbILE.

BbiGop copra Macja HAauMHAIOT C ONpejeseHHs HEOOXOAMMOIt
KHHEMATHYeCKOll BA3KOCTM Macja: JUIs 3y6uaTeIX mepenay — B
3aBMCHMOCTH OT OKpYXHO# ckopocty (1abm. 10.8), myis uepBauHbIX
nepenay — OT CKOpocTH  CkoJibxenus (1abn. 10.9). 3arem mo
HalIEHHOMY 3HAYEHHIO BSA3KOCTH BBLIOMPAIOT COOTBETCTBYIOLIEE
macjo no Tabs. 10.10.

Kourposib ypoBua Macia, HaXOASIIErocs B KOPIYCe peAyKTOpa,
NPOU3BOAAT C IIOMOILBIO MAacloyKasaTeliei.

IMpocreiimmii xe3;10BbI MacIOyKa3aTesb Mokaszad Ha puc. 10.34;
I8 BO3MOXHOCTH KOHTDPOJIS YpOBHS Macja BO BpemMsi paGoThl
pEAyKTOpa INPHMEHSIIOT 3aKPhIThIE JKE3JIOBBIE MAaCJOyKA3aTelH
(puc. 10.35).

@oHapHBIA Macioyka3aTelb M €ro pasMepbl MpPHBEICHBI Ha
puc. 10.36. Uepes HmkHEe OTBEPCTHE B CTEHKE KOpIyca Maciio
IOPOXOAMT B MOJIOCTh MAacC/IOYyKa3aTess; 4epe3 BEpXHEE OTBEPCTHE
MacJIOyKa3aTe/lb COOOMIACTCA C BO3LYXOM B KOpIyCe peayKropa.
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Puc. 10.34. JKe3znoBoiii Mac/IoyKasaTeb:
a — ycTaHoBKa B HHXHEH YacTH Kopmyca peAyKTopa; 6 — yCTAHOBKA B KpBILIKE
KOpIyca; 6 — IPUMEpHbIe pa3Mepbl MACROYKa3aTeNns A HEOoNbIUMX peayKTOpOB
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Puc. 10.35. JKe3noBbie MacjoyxalaTeiau /
3aKPbITHIE: l 22

a — B Tpybxe, 6 — 32 meperopoaxoi

Puc. 10.36. @orapuuii Mac.10yKa-

3% 3aTes b (pa3Mepbi, MM):
Pasmepss 8mm [P d D D, I
7| | |#
Ahdo| 35 | 80 | |4 V] 32 60 49 12
#| | ¥| 220 50 80 69 16
H | 80 | 125
a4
7
A B
Macnocmoixan 4
pesuHa %
S
hed
: .......
R4
TR ]
65 Pnc. 10.37. Macaoykazatean ¢ 1py6-
Koii H3 oprcTexna

Ha puc. 10.37 noxasan Tpy6GuaThlii MacI0yka3aTesb, CACJAHHbIA 1O
NPHHLHMNY COODIIAXOUINXCH COCYAOB.

§ 10.5. TEILJIOBOI PACYET PEAYKTGPOB

Ipu paboTte peayxTopa NOTepH MOLIHOCTH, BbI3BAHHBIE TPEHUEM
B 3aLEIUICHHH W B NOJIIUMHUKAX, EPEMEIIMBAHHEM U Pa30Opbi3ru-
BaHHEM Macja, IPUBOIAT K HAarpeBy JeTajeil peAyKTopa M Macna.
IMpu narpeBe BA3KOCTh Macja pe3KO MNAafaeT, YTO NPHUBOAHT K
HapyUIEHUIO pexKMa cMaspiBaHusa. HopManbHas paboTa peayxTopa

255



‘Gyner ofecmeveHa, eciM TEMHOEpaTypa Macja HE HpPEBbICUT
JOINyCKacMOif.

PaccmaTpuBaeMBIil HUKE METON pacyeTa o0s3aTe/ICH I uep-
BAYHBIX H 3y0YaTO-4ePBAYHBIX PEOYKTOpOB. Jins 3y6yaTeIX pe-
OYKTOpOB Majioff M CpenHell MOLIHOCTH B HEM HET Heobxomu-
‘Mocti, Tak kak KIIJI MX BBICOK M TEIJIOBBIAC/ICHHE HEBEIMKO,

Ipu ycTaHOBMBILIEMCS pPeXHUME PaOOThI peIyKTOPA BCE BbIIEISALO-
Hieecs TEeMJIO OTJACTCSA 4YEPE3 €ro CTEHKM OKPYXKAIoIEMY BO3IYXY;
3TOMY COOTBETCTBYET ONPEIC/ICHHBIA mepenan TeMIeparyp Mexiy
MacJIOM U OKPYXKaIOIHUM BO3AYXOM. YCIIOBHE pabOTh! penykTopa 6e3
neperpesa

— ot — P.,(l - ﬂ)
At =t,—t, = A < [Ad], (10.1)

rAe t, — TeMmeparypa Macia, °C; t, — TeMueparypa OKpPYXarolUero
Bo3ayxa, °C (mpuHumarotT oObIvHO t, = 20°C); P, — nogsoaumas
MOLIHOCTh (MJIM MOWIHOCTh, Ha Bajly u4epsska), Br; m — KILJ
peayktopa (cm. 1. I);  k, — xospdummeHT Temronepenayuu
[k; = 11 + 17 Br/(M*.°C)]; A — miomans TEMIOOTAAIOIIEH MOBEPX-
HOCTH KOpIyca pelykTopa, M> (IpH mojcueTe A IUIOmanb AHHILA
HE Y4HTBIBAIOT, €CIIM OHO He obayBacTcs BosgyxoM); [At] =
=40 + 60°C — momyckaemslif epenaa TeMOEPaTyp Mexay MacjioMm
M OKPYXaIOIUM BO3AYXOM (MEHbIUME 3HAYCHUA — [UIA PEIAyKTOPOB
C BEPXHHM DACIIOJIOKCHHEM HYEPBAKA).

Ecnu At > [At], To cresyeT yBeamuuTh TEIUIOOTAAOLIYIO MO-
BepxHOCTh pebpamu (puc. 10.38 m 10.39), BBoas B pacuer 50 %, ux

Puc. 10.39, IIpodwas oxmax-
JAoWHX pebep:
Puc. 10.38. Yepesuuntii peayktop ¢ H=@4+5% a=3%. r=
OXJIaK/JAIOUMMH pedpamu =0,58; r, =0258; b=2%
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Puc. 10.40. YepBnutinii penyKTop €O 3MEeBHKOM Mfl OX.INCICHHA Maciaa

MOBEPXHOCTH; MOXHO yMEHbIIATH At, yBemuuuB k. [Jlia atoro
npuMeHsIoT obays kopmyca (cM. puc. 10.31), mosbnmuaromyuit k,
Ha 50—1009%. Ecnu o6Ga yka3aHHpiXx cnocoba oxasbIBaloTCsi He-
A0CTaTOYHO 5(P(DEKTUBHBIMH, CJEAYeT YCTAHOBHUTb B MACJSHOMN
BaHHE 3MEEBHK, IO KOTOPOMY MPOMYCKAIOT OXJIAXAAIOILYIO BOIY
(puc. 10.40).

§ 10.6. AONYCKNU U NMMOCAJKU AETAJEN NEPEJAY

Enunas cuctema gonyckos u nmocanox — ECIAIT (TOCT 25346 —
82 u I'OCT 25347—82) pernamentupoBana crtangaptamu COB
M B OCHOBHOM COOTBETCTBYeT TpebGoBanuaM MexayHaponHoii
opranmsauuu no cranpapruzamuua — VCO.

OcHosurple TepMUHbI U o6o3HaueHus ECIII nmpusemeHsl HMXe.

HoMuHaNbHEM pa3Mep oM Ha3BIBAIOT pasMep M3fens,
MOJIYMEHHbI MO pacieTy WM BBHIOpAHHBIA MO KOHCTPYKTHBHBIM
coobpaxennaM. VIsrotossieHHble H3aeNMsa Bcerga HUMEIOT HEKOTO-
pble OTKJIOHGHHS OT HOMHHAJILHBIX Pa3MEPOB.

Ins Toro 4toObl H3AENME OTBEYAJO CBOEMY LEJIeBOMY Ha3Ha-
YEHHUIO, er0 Pa3Mepsl MOJDKHBI BBIICPXKHUBATHCA MEXAY ABYMS HO-
NyCTEMbIMHIIpEeA€AbHBIMHU pPa3Me P aM H, pa3sHOCTb KOTOPBIX
obpasyer gonyck. 30HYy MexAy HauGOJBIIMM M HAHMEHLLIMM
NpeeNbHBIMH pa3MepaMM Ha3bIBAIOT MOJIEM JoOYycCKa

9 3axaz 344 257
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Puc. 10.41. Iloan nomyckoB OTBepCTHA H Bajda:
a — OTBEpCTHE M BaJl ¢ HOJIAMM JONYCKOB; 6 — ympolleHHas cxema moseil nomyc-
XOB: Dpax M Dpyjn — Hanbonbmuii B HaMMEHBIINMHA NpenenbHbie pa3Mepsl OTBep-
ctua; TD — nomyck oTsepCTHs; dymax M dpyin — Haubonbmmii H HauMeHBLINNH npe-
ZlenbHble pa3Mepnl Bana; Td — nonyck Bana; 00 — HyjneBas JIMHUS, DOJOXEHHE
KOTOpPOil COOTBETCTBYET HOMHHAJNBHOMY pa3Mmepy; ES M es — BepXHuE OTK/IOHEHHA
orBepcTHs U Basa; EI u ei — HNXKHNE OTKIOHEHHS OTBEPCTHA M Baja

Ha puc. 1041 noka3zan rpa@uueckuii cnoco6 wu3obpaxeHus
JIONYCKOB M OTKJIOHEHUiH (mOJie [JOMycKka OTBEPCTHsS — OXBaThl-
Baroitas AeTajib — 3alUTPUXOBAHO KJIETKO, a noJje Jomycka BaJjia —
oxBaThIBaeMas JeTajlb — 3alITpUXOBaHO ToukaMmu). Ha puc. 10.41,a
u3o0paxeHbl OTBEPCTHE W BaJl M HMX OOJAS JONYCKOB; Ha
puc. 10.41,6 — Tonbko NoOJIA AONYCKOB (YHPOLUCHHAs CXeMa).

K pa3jiiuHbIM COEAMHEHUAM IPEAbARIAIOT HEONHHAKOBBIC TpE-
6oBaHUs B OTHOINEHHMH TouliocTH. ITo3TOMy cucTeEMa [OMyCKOB
coaepxut 19 xsamureroB: 01, 0, 1, 2, 3,...,17, pacmoyiOXKEHHLIX
B mopsake yObIEaHMS TOYHOCTH. XapakTep COEINVMHEHHs [eTalei
Ha3kIBAIOT I1 O C 4 K O ii. XapaKTepusyeT NMOCanky pa3sHOCTb pasMe-
poB neraneil no cOOpK.

IMocagxku MoryTr obecrmeyuBaTh B COCAMHEHMH 3a30p S HIH
HaTar N. [lepexomHble mocagku MOryT MMETb WJIH 3a30p, WM
HATAT ; OHM XaPaKTEPH3YIOTCA HAKOOIBIINM 3a30POM S 15, X HAHGOJB-
muM HaTAroM N g,

Pa3noobpasubie moca Xy yXOOHO NOIy4aTh, H3MEHSAS MOJIOXKEHUE
nojisi JOmycka WTH Baja, WIM OTBEPCTUA, OCTABJIASA I BCEX
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Puc. 10.42. IMoas aenyckos

[oCajfoK IoJjie AOomycka OIHON NETAH HCH3MEHHBIM (puc. 10.42).
Hdetanb, y KOTOpOil mMoJioXkKeHHE MOJA JONMycka ocraercs Oe3
U3MEHEHHs U HE 3aBHCHT OT BHJAA ITOCAJKH, HA3bIBAIOT O CH O B-
HO# nertanbio cucTteMbl Ecam 3Toil AcTasbio sABASAETCA
OTBEPCTHUE, TO COCTUHEHHE BBIOJHEHO B CHCTEME OTBEPCTH A
(puc. 10.42,a); ecid OCHOBHOM [LETANBIO sABAsAETCA Bal —
B cucteme Bana (puc. 1042,6). ¥V OCHOBHOrO OTBEpCTHA
HmxHee oTkJIoHeHue EJ = 0. Ilociie momycka HanpaBJIeHO B CTOPOHY
yBEJIMUCHHs] HOMUHAJIBLHOIO pa3Mepa. Y OCHOBHOIO Bajia BEpXHEE
otkiioHenue es = 0. [Tosie momycka HampaBiieHO B CTOPOHY yMeHb-
LICHUS HOMHHAJIBHOIO pa3mepa.

OcHoBHEIE OTKJIOHEHH 0003HaualoT 6ykBamMu JaTHHCKOT O ada-
BUTA: JJIs OTBepCTHH mpomucHbIMH A, B, 'C W T. 4.; I BaJIOB
CTPOYHBIMH a, b, ¢ ¥ T. A. [IpenmMyieCTBEHHO HA3HAYAIOT MMOCAAKA
B CHCTEME OTBEPCTHUA C OCHOBHBIM oTBepcTHeM H, y koroporo
EJ =0.

Jist mocafok ¢ 3a30pOM PEeKOMEHAYIOT NPHMEHATh HEOCHOBHBIE
BaJbl f, g, h; IUIA MEPEXOAHBIX MOCAAOK — j,, k, m, n; nJisi mocagok
C HaTACOM — p, I, S.

IMocanxn 0603HaYar0T KOMOHHAUMAMHE YCJIOBHBIX OOO3HAYCHHIA

. H7
nosieit nonycxos. Hanpumep, J 77 03HAYaeT COCIAMHCHHE MABYX
AeTajled ¢ HOMHHAIBHBIM 1HaMeTpoM 35 MM, 00paGoTaHHBIX MO
nonam pomyckoB H7 u t7, B cucreme oreperus. Ludpsl o3nagaror
HoMep KBayiuTeTa. Ta e mocajka B CHCTeMe paja OyaeT UMETh
F1
b7’
9* 259
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]'Ipn Ha3HAY€HUU MOCANOK CACAYET MOJIb3OBATHCH CACAYIOIUMH
P HCOAMHAKOBBIX [JONYCKax OTBEPCTHA H

peKOMEHJALUAMH :
Baja GONBIIMH HONMycKk JOJKEH GBITH Y OTBEPCTHA

‘mé

YeM Ha 2 KBaJMTeETa.

B Taba. 10.11 u 10.12 npuBeaeHbl OTKJIOHEHUS OCHOBHBIX OT-
BEPCTHA M OTKJOHEHHS BaJOB JUIS HanboJiee pacnpoCTPaHEHHBIX
KBaJUTETOB M pa3mepoB oT 18 no 180 mm.

HanpUMep,

); AOMYCKU OTBEpCTUA U Bajla MOryT OTJIHYATLCs HE 6osee

10.11. Tlpenensnble OTKJIOHEHHS OCHOBHBLIX OTBepCTHi
(mo TOCT 25347-—82)

ITons nomyckos W npeleibneie

Hnurtepsan OTKJOHEHHE, MKM
pasMepoB, MM

H6 H7 HS8

Cs. 18 mo 30 +13 +21 +33
0 0 0

Cs. 30 mo 50 +16 +25 +39
0 0 0

Cs. 50 o 80 +19 +30 +46
0 0 0

Cs. 80 no 120 +22 +35 +54
0 0 0

Cs. 120 no 180 +25 +40 +63
0 0 0

PexomenayeMbie OCagkH OCHOBHLIX JeTajledi pelyKTOpPOB, IKH-
BOB, 3Be3gouek ¥ MydT cm. B Taba 10.13.

Hpumep. IToctpouts cxemy nojied JOMYCKOB IJIA TOCAJOK:

a) ¢ 3azopom 40

@40 —}—1—7—
r6

Pemenue.

H7
760 °

H7
) nmepexomHoil (540 —

né

; B) C HATAroM

1. Y3 ta6n. 10.11 BeimuckiBaeM 1Jis ocHoBHoOro orsepctusa H7,
BepxHee oTKJOHeHue misi 40 ES = +25 MkmM,
HIxHee oTkJIoHeHMe ana (40 EJ = 0.
2. Y3 taba. 10.12 BrimuchiBaeM 3Ha4YeHUS OTKJIOHEHHH BaJlOB,

MKM, s 40,
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OTKIIOHEHUA f6 né r6

Bepxuue -25 +33 +50

Hwxuue —-41 +17 +34
3. IlpenensHele pa3Mepbl, MM:

OTtBepcTHe H7 Banet o né ro
Dpax 40,025 dax 39,975 | 40,033 | 40,050
Dyin 40,000 diin 39,959 | 40,017 | 40,034

4. 3a30pbl M. HATATH, MM:
Tlocaaku
ITapameTpst
C 3a30poM nepexonHas C HaTiroM
Stax 40,025 — 39,959 = | 40,025 — 40,017 = -
= 0,066 = 0,008
Sin 40,000 — 39,975 = - -
= 0,025
Ninax -~ 40,000 — 40,033 = | 40,000 — 40,050 =
= —0,033 = —0,050
Nyin - - 40,025 — 40,034 =
= —0,009
5. Cxema noneil JOMyCKOB Ui 3THX TPEX IOCAAOK MOKa3aHa Ha
puc. 10.43.
0,050
6053 0034
0,025 3
+ oy
0 LD 0
Q10025 Puc. 10.43. Tloas pomyckos Ans
s mocagoK C 32a30poM, nepexonuoﬁ H
a041 L C HATAroM, BbINOJIHEHHBIX B CHCTEME

OTBEPCTHH

261




801+ 801+ |89+ )
8yI+ £€1+ |6+ 081 OX 091 "%

— LT+ |s1+ e+ |oz— |op— |€8— s e+ |Lz+ |s1+ |e+ [sT1—|st— |6c—|89—
00 001+ {S9 )
ovi+ STI+ |06+ 091 oY opl ‘€D
— L9+ |ss+ v+ Joz+ |0 |ev— — 89+ [zs+ [op+ [8z+ [sTi+|0  |p1—|ep—
T 6+ |€9 )
€1+ LI+ |38+ Ov1 O 0z "%
6L+ 6L+ |ps+ )

)1 g

pII+ e+ g1+ [e+ |z1—lse— 12— 101+ oL+ | e+ |ez+ g1+ | e+ | 11— |zz— |pe— |85~ 0zl X 001 "4
1L+ |ss+|sp+|se+ L1+ |0 9|1+ |1s+ |es+|sp+ |se+ |sz+]| 11+ [0 |zi—|9e— )
901+ g6+ |eL+ 001 O 08 ">
65+ 65+ |ev+ ;
68+ |0C+ |11+ [+ [s1~|oc—[09—[gz+ |z9+ |ze+|oz+ |11+ |2+ |s'6— |61— |62~ |6v— 08 o 59 "a3
g5+ |05+ |Ip+ (Te+ [ST+]0  |OE—lec+ |1p+ [IS+]|6E+ |0E+ |IT+ |S6+ |0  [o1— |[0E— .
€8+ w+ |09+ §9 O 05 "9
ev+ L1+ |6+ |z+ (21— [sz—los—|ev+ [pe+ |9z+ |1+ |6+ |2+ log— |o1—|sz—[1p— 05 oY 0f "€
89+ |zp+ |pe+ |cz+ |zi+ |0 |sz—|6s+ |os+ |zv+ |ee+ [sz+ |81+ jo's+ [0 |6— [sz—
se+ [SI+(8+ [z+ lo1—[1z—[1p— | se+ |82+ |ze+ [s1+ |8+ |2+ [s'9— |e1— |oz— |ec— o€ OF 81 "6
95+ |9g+|ez+ |ez+ o1+ {0 |oz— |sp+ |1p+ |se+ |8+ |1z+|S1+{s9+ Jo  |L— |oz—

| e fpm |y T | S 95 | o4 | od | ou fow | 9y | 9 | oy | 98 | of ww ‘godonged

20NOALON KIrO] |

readarHy]

(Z8—LPEST 1D0.J on) @cL21HIread OJ-L H 019 BLY (WMW) HOLBS KMHOHOI'MIO JIMHILATAAIY ‘ZI'0L

262



10.13. IMTocaaxH ocHOBHLIX AeTajdeli mepexa4

PekomeHnayeMbie
CHUA
THOCATXH IMpumep coeaun
H1 H7
—6—; ——— 3yOuaThle 1 uepBiA4HbIEe KOJeca Ha BaIbl NMPU
r 56 TSOKEJIBIX YHApHBIX HAarpyskax
H7 H7 3yGuaTrie W YepBSYHbIC Kojieca W 3yGuaTwie
6’ 16 MyGThl Ha Bajibl; BCHULI YEpPBSYHBIX KOJEC
Ha LEHTp
H7 H1 HI 3y6yaTnie KOJECA NpPU 4aCTOM [EMOHTAXe;
76 me’ k6 IIECTEPHM Ha BaJaX OJCKTPOJNBHraTe;eH ;
My}THI; Ma3eynepXXHMBAIOILHE KOIbHA
H? H] HT
G ; 76—; W CrakaHbl NOJA MOMIUMIHYUKY KAYEHHA B KOP-
Js MyC; PACIOpHBIC BTYJIKH
H7
"3 MydTh npd TAKeNIbIX yHapHBLIX Harpyskax
’
H7 HT
—; — I xuBbI M 3BE3TOYKH
Jjs6 ~ h6
H3
78‘— Pacropubie KonbLa; CaILHUKH
OtxioHeHue Bana k6 BuyTpeHH#e KoJbLa IMOJIIHIMHUKOB Ka4eHUs
Ha BaJIBl
Orxinodenne otsepcTus | Hapyxuble kosblia NMOAUIMITHAKOB KaueHUA
H7 B Kopiryce
OrxnoHeHne Bajia m6, n6 | BHyTpeHHHe KONbIA NOAMIMIHMKOB Ka4YEHHA
cepimie 100 MM DpH TAXENbIX yOApHBIX Ha-
rpy3Kax
Hpumeqaﬂu c. Il.l'lﬂ NOJIIHIHUKOB Ka4CHHUA YKa3aHbl OTKJIOHCHHS BaJioB H
oTRePCTHIl, a He 0003HayeHHA [oJeH [ONyCKOB COEJHHEHHH, HOTOMY 9YTO
MIOQUIMIIHUKY SBJIAKOTCA TOTOBBIMH U3 ACIHAMH, HOYLUHMH HA CﬁOpKy Ge3 aonoJ-
HUTENbHOH 06paboTkH.

§10.7. ZOMTY CKHY ®OPMEI U1 PACITOJIOKEHMS TOBEPXHOCTEN.
HEPOXOBATOCTDb INOBEPXHOCTH

IMorpemHocT GopMBI M PACNONOXKEHUs NOBEPXHOCTEH BO3HH-
KarT npu obpaboTke netaseid BCieACTBHE Aedopmalmii obopyno-
BaHHA, HHCTPYMEHTA M JAeTased, HEOJHOPOIHOCTH MaTepHala 3a-
TOTOBKH M OPYTHX TPHYHH.
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o | g0m0 1 |gonz |a v [+ [a06 |4 ]
LI:][IQI] )

Prc. 10.44. OGosnavenne jgomyc-

— KOB B paMKe:
a — ponyck topMbl; 6 — nonyck

PacMonoxKeHus N |6,008
[0 F

Jonycxu ¢hopMbl 1 pac- a) &)
TIOZIOXCHMA  IOBEPXHOCTEH Puc. 10.45. Coennnenne paMKH ¢ HOBepx-
YKa3pIBAIOT Ha YCpTEKaX HOCTBIO:

YCJIOBHBIMH O0O3HAYEHUS- @ — NOMYCK WMIHHAPRYHOCTH Qopmbl; 6 —
MU B COOTBETCTBUU c AONyCK NEePNEHANKYRAPHOCTM ITOBEPXHOCTH
IroCT 2308-79. Otn

0003Ha4YeHNS COCTOAT U3 rpaduueckoro CHMBOJIA, 0003HAYAIOLLETO
Bun momycka (O — momyck xpyrioctu ¢opmsl; [f — momyck umm-
JHHAPUYHOCTH (JopMbl; //— fonmyck NapalielbHOCTH IOBEpX-
HocTel; | — momyck nepnenauKynApHOCTH HOBEpXHOCTEH; (O) —
OOIYCK COOCHOCTM IIOBEPXHOCTEf M .p.), YMCIOBOrO 3HAYCHUA
Jionycka B MWLIMMeTpax M OykBeHHOro o6o3HaueHHa 6asmbl
WIH IOBEPXHOCTH, C KOTOPOil CBS3aH JONMYCK PpAacCliOJOXEHHMA.
Ha ueprtexax ycinoBHoe o0o3HayeHne YKa3plBaloT B NPAMO-
yroasHbIx pamkax. Ha puc. 1044,a ycnoeno wu3obpakeH
pomyck nmnumeapuusoctd dopmer 0,010 MM, a Ha puc. 10.44,6 —
JOIYCK HEPIECHANKYJIAPHOCTH noBepxHOCTH 0,012 MM OTHOCHTENLHO
6a3el A.

C a5ieMeHTOM, K KOTOPOMY OTHOCHTCSA JOINMYCK, paMKy COeAH-
HAIOT CIUIOIIHON TOHKOI JMHUEH, OKaHYMBAIOLIEHCA CTPENIKOH; 3Ty
JIMHUIO HA3bIBAlOT COCAMHHUTENbLHON smuueld (puc. 10.45).

Ba3bl 0603Hauar0T 3aYepHEHHBIM PABHOCTOPOHHMM TPEYroJb-
HMKOM, BBICOTa KOTOPOI'O paBHA BBLICOTE pa3MepHbIX ducen. Ecmm
-6a30# ABJIAETCA NOBEPXHOCTb, TO OCHOBAaHME TPEYroJbHHKA pac-
NoJlaTalOT Ha KOHTYpHOM JIMHMM WIM Ha €€ NPOAOJDKEHMH, a

" Io,ost' //I 0,05 | A l

\ k Puc. 10.46. OGoanauenne nomycka no
OTHOIIEHWI0 K NOBEPXHOCTH R N0

! OTHOLHCHAI0 K OCH CHMMETPHH:

A @ — JONYCK 10 OTHOMICHAIO K TOBEPX~
HOCTH; 6 — JONYCK 1O OTHOMWEHHIO K
a 4) OCH CHMMETpHH



COCIMHMTE/IBHASA NHHHA HE JOJKHA ObITh NPOAQJKEHHEM pa3Mep-
Holf smmHun. Ecnm Ga3oif sABnAeTCA OCh MM IUIOCKOCTh CHM-
METPUM, TO, HA0OOPOT, COCHMHUTEIbHAA JIMHUA MOOJXKHA OBITH
npoaokeHueM pasMepHoit (puc. 10.46).

10.14, onyck ¢opmel usMHIPHYECKHX NOBEPXHOCTEl, MKM

Pnrepsan Ksanurerst

pasMepoB, MM 6 7 8 9
Cs. 10 go 18 3 5 8 12
» 18 » 30 4 6 10 16
» 30» 50 5 8 12 20
» 50 » 80 6 10 16 25
» 80 » 120 6 10 16 25
» 120 » 180 8 12 20 30
» 180 » 250 8 12 20 30

MpuMeuanue Ynucnossle 3HaAYeHHS HOMycka HOJDKHEI OBITH OKPYTJIEHBI
B Onmxaiimyto cropony mo cranmapTHeix mo I'OCT 24643 —81 u3 psama, MKM:
1; 1,2; 1,65 2; 2,5; 3; 4; 5; 6; 8; 10; 12; 16; 20; 25; 30; 40; 50; 60.

10.15. lonyckn napajlieIbHOCTH H MEPNeRHKYNAPHOCTH, MKM

(no TOCT 24643-—81)

nrepsan CreneHp TOYHOCTH
pasMepoB, MM 6 7 8 9
Cs. 16 no 25 6 10 16 25
» 25 » 40 8 12 20 30
» 40 » 63 10 16 25 40
» 63 » 100 12 20 30 50
» 100 » 160 16 25 40 60
» 160 » 250 20 30 50 80
» 250 » 400 25 40 60 100
10.16. [donyckH COOCHOCTH, MKM
3y6uaTsie Yeppsiunnle | ITopmunuuxn
o muun Hukn KoJieca KoJjieca UIAPHEKOBBIE
Hurepsan KOHHYECKHE pazuaILHEIE
pasMepes, MM POJEKOBEIE 7-# u 8-if cremeneit # pajHagkHO-
TOYHOCH YHOOPHEIE
Cs. 18 mo 30 10 16 25 25
» 30» 50 %2 20 30 30
» 50 » 120 6 5 40 40
» 120 » 250 20 30 50 50
» 250 » 400 25 40 60 60




10.17. Ha3nauenne napaMerpoB UIEPOXOBATOCTH NOBEPXHOCTeH Aeraseii

IMapameTpsl
LIepOXOBATO-
CTH, MKM

Ra Rz

O6o3HaveHu e
LIEPOXO-
BaTOCTH

MOBEPXHOCTH

IMosepxHOCTH

v

Bup 06paGoTkn MOBEPXHOCTU HE OroBapu-
BaeTCs

\'4

YepHble, HO pOBHbIE NMOBEPXHOCTH OTJIH-
BOK, NOKOBOK, Npokata, OOpaGoTka 6e3
CHSATHUS CTPYXKH

— |320; 250
200; 160

Rz 32v0/

— | 160; 125
100; 80

Rz I%I/

3auninedHble MOBEPXHOCTH OTIHBOK, MO-
KOBOK Y HP.

— | 80; 63;
50; 40

dey

IToBepxHOCTH OTBEPCTHH M3-IIOA CBEpJA,
3eHkOoBOK, ¢acox u np. Hepabouue no-
BepxHoctu. [locamoynbie, HETpyLHecs mo-
BEpXHOCTH M3/JeNHii He Bhlme 12-ro KBa-
JIATETA

— | 40; 32;
25; 20

Rzg

Touno npuneraromue nosepxHoctu. Or-
BEpCTHUS [OCJIE 4YEPHOBOH  Pa3BEPTKU.
ITosepxHocT mox wabpenue. Ilocamoy-
Hble HETpyLINecs MOBEPXHOCTH H3JeNnii
He BbIllE 8-r0 KBaJIMTETa

— | 20; 16;
12,5; 10

R12v0/

OtBepcTHsl B HEMOIBIXXHBIX COCAMHEHUAX
BCEX KBAJIUTETOB TOYHOCTH. OTBEpCcTUA B
TpyLmxcs coenunenusx 11-ro u 12-ro kpa-
JIUTETOB. BOKOBLIE MOBEPXHOCTH 3yObeB
3y6uyaTsix kosec 8-if u 9-ff cremeneii Tou-
HOCTH

OrBepcTuss B TPYLIMXCA COEHMHEHHSX
6 —8-ro xanuteroB. OTBEpcTHA MOZ, NOA-
LIMITHUKY KaueHus. TToBepxHOCTH BajoB B
Tpymuxcs coepuHeHuasax 1l-ro u 12-1o
KBAJIMTETOB. IIOBEPXHOCTH YEPBAKOB H XO-
JOBbIX BHHTOB. BOKOBbE MNOBEPXHOCTH
3yObeB 3y64YaThIX Kojec 7-if CTENMEHH TOY-
HOCTH

266




IMpodoaxcenue maba. 10.17

IMapmerpel
LIEpOXOBATO- | GGo3HauCHHE
T, MM 1repoxosa- IoBepxnocts
TOCTH
Ra Rz NOBEPXHOCTH
1,25; — IToBepXHOCTH BaJIOB B TPYLUHXCS COCAH-
1,00; HeHnax 6—8-ro xsanuteros. IloBepxuo-
0,63 "2‘5/ CTH BaJIOB NOJX NOMUMIHHKM Kadyerus.
Boxossle moBepxHocTH 3yObeB 3yGuaThIX
xonec 7-if m 6-# cTemeHum TOYHOCTH

0,63; - To xe, nna OGonee OTBETCTBEHHHIX HO-
0,50, 0'5%/ BepxHOCTeil. ITOBEpXHOCTM BaNoB NOA
0,32 MOMUIKITHUKA Ka4eHUA
0,32; - BecbMa OTBETCTBEHHBIE TPYLIHECS TTOBEPX-
0,25; o’jé/ HOCTH BaJoB JIMOO JPyrux OXBaThIBAEMBIX
0,16 netaneit

IMpumevanne. Ouenka mwepoxosatoctu no FOCT 2789 —73* mpoussoaur-
€ HECKONLKMMH NapameTpamu. OCHOBHBIE NapaMerphi o6os3Hauennl Ra u Rz;
Ra — cpenuee apudMernueckoe abCoIOTHBIX 3Ha4YeHMH OTKIOHeHMit npoduns B
npenenax Ga3oBo#f InuHel; Rz — cyMMa cpenHux apudMeTuyeckuX abconmoTHbIX
OTKJIOHeHMil NATH HaubGONbLIMX MAKCHMYMOB H NATH HanGonbliKX MHHHMYMOB
npoduna B npenenax 6a3oBoit MIMHBLL

BennunmHy mapaMeTrpoB 1epoXoBaTOCTH Ra win Rz mnpocraBasioT kap
3HaKoMy/ B MkM. Bemmdnny Ra ykasbBaior Ge3 cuMBona, a Rz — € CHMBOJIOM.

B Tta6a 10.14, 10.15 u 10.16 npusemeHbl peKOMEHIALHM MO
onpeneneHnio aonyckoB (GopMbI M [OIYCKOB DPAcHONOXCHUA MO~
BepxHocreit [8].

IllepoxoBaTocTb NOBEPXHOCTH (CM. peKkoMeHaauHu B Tab. 10.17),
nocajxH 1 JAoNycKH (GOPMBI M PACHOIOKCHHS MOBEPXHOCTEN IoKa-
3aHbl Ha paboumx ueprexax (cMm. puc. 10.11, 10.12, 10.13 u 10.14).




riaABA XI
MYDPTHI

B zagmaHmax Ha XypcoBoe IPOEKTHPOBaHWE NETaJCH MallMH B
TeXHHKYMax IIPeaycMaTpUBAeTCS He NPOEKTHposaHue My(pT mis
COCIUHEHUS BaJIOB, @ BBIOOP HMX M3 YHCJIA CTAHZAPTHBIX KOHCTPYK-
Ui C yJ4eTOM OCOOEHHOCTEH SKCMIyaTalMH MPHUBOJA M C TOCJE-
AyIoUeld NPOBEPKOH 3AEMEHTOB MYy(Thl HAa MPOYHOCTD.

3mech OpuBenEHBI KpaTKue cBeAcHMA o Mydrax Hamboiee
PacIpOCTPaHEHHBIX THIIOB — ISl IOCTOSIHHOI'O COEXMHEHHS BAJIOB M
npenoxparuTesbEbX. O My Tax CIEnHBIX, OOTOHHBIX, LIAPHUPHBIX K
ap. cM. pabory [15].

§ 11.1. MY®ThI VI MTOCTOSHHOT'O COEAVUHEHUA
BAJIOB

Ecnu cOOCHOCTH COERMHSEMBIX BAJIOB B IIPOLECCE MOHTaXa
U 3KCILIyaTAUUH CTPOrO BBIAEPXKUBAETCS, TO HOMYCTUMO YCTaHAB-
JIMBaTh XecTkie MyQThI: ¢aanyesvie (Tabn. 11.1) u emysounvie
(ra6s. 11.2). Tunopazmep My(dTHI BHIOHpAIOT IO AUaMeETPy Baja
U 10 BEJIMYHMHE PACYETHOrO BPALIAIOLIErO0 MOMEHTA

Ty = kTyou < [T}, (11.1)

11.1.Mydre1 daannessie (mo F'OCT 20761 —80, ¢ cokpalennsvu)
Pasmepsl, MM

T
7 [l
z _L
Sla
1T -
%
A
ll...
L




IIpodosocenue maba. 11.1

I, He Gonee | L, ne Gonee
[T), H'm d D Hcnouenne

1 2 1 2

16 16; 18 80 | 40 | 28 | 84 | 60
16; 18 4 | 28 | 84| 60

31,5 20; 22 90 50 | 36 | 104 ] 76
20; 22 , 50 | 36 | 104 | 76

63 25: 28 10 16 | 22| 124 83
25; 28 60 | 42 | 124 83

125 @0y; 32: 3s); 36| 2 | s0 | s8 | 170 | 120
32; (35); 36 80 | 58 | 170 | 120
250 40; 45 140 140 | 82 | 230 | 170
35): 36 80| 58 | 170 | 120

400 40; 45; 50 130 1110 82 | 230 | 170
45; 50: 55 1o} 82| 23 | 170

k1 ’ )

630 60 170+ 340 | 105 | 290 | 220
50: 55 10| 82| 23 | 170

1000 60; (63); 70 180 1140 | 105 | 290 | 220
50 10| 82| 23 | 170

1600 60; 63); 65; 70; | 2 | 140 | 105 | 290 | 220

(75); 80 i

70; (75) 140 | 105 | 200 | 220

2500 80; (85); 90; 95)| 224 | 170 | 130 | 350 | 270
100 210 | 165 | 430 | 340

NMpumeuanus: 1. 3uavenns [T] ykasausl ana mydr u3 cram 40 u 35J1;

ona Mygr u3 uyryna CY 20 3nauvenns [7T] cuuxath B 2 pasa.

2. OxpyxHas CKOpOCTb IAA CTalbHBIX My$T (Ha HapykHOM nHamerpe) RO

70 M/c, nas 9yryHHBIX — K0 35 M/C.

3. Ucnoymenue 1 — gma MydT, ycraHaBnIMBaEMBIX HA [JIMHHBIX KOHIAX

BAaJOB; HCMOJHEHHE 2 — A MypT Ha KODOTKHX KOHLAX BaJiOB.
4. B ckobxax npHBeAeHB! HEPEKOMEHAYEMBIE 3HAYCHHA,

5. Ipumep ycinosHOro obo3HadeHus MyhpTn ¢ T = 400 H-M, ¢ nonymydramu
Auamerpamu oteepcTuil 40 u 45 MM, ucnonsesmit 1 u 2, Matepuan — craump 40:

Mygdma gaanyeean 400-40-11-45-21 I'OCT 2076180
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11.3. 3uaucuua xodpduunenta k, ywHTHIBAIOWErO YCAOBHA
IKCMIYATAUAM DPUBOAA

Harpyska THrsl ManiuH k
ITocrosHuas, ¢ kxpatko- | Konseiiepsl JieHTOdHbIE, 1,15—-1,20
BPEMEHHBIMU MEPErpy3- | CTAHKM TOKapHble, wUTH(O-
xamu go 120 9% HoMu- | BanbHble, Ppe3epHEie
HaJTbHOM
Ilepemerinas, ¢ koseba- | Konseiteps nenuee, miac- 1,30—-1,50
HUAMH B Hpefejax Mo | THHYAaThle, BUHTOBLIE; CTaH-

150 % HOMHHANBHON KM [epeBooOaenoyHbIe;
LHEeHTpoOeKHblE HACOCHI
Co 3HaynTenbHbiMM KO- | KoHBeiiepsl ckpeGxoBble u 1,7-2,0
nebaumamu — 10 200 % | koBIIOBBIE (3/1EBATOPHI);
HOMHHAJIbHOH CTaHKH Meratoo6pabaThl-
BaloOIUe C BO3BPaTHO-NOC-
TYHAaTEeMbHBIM  JBHXXEHUEM;
PEBEPCHBHbIE MPHBOIbI
VnmapHas, nocruraiouias | ITopuiHeBbie HACOCHI U KOM- 2,5-3,0
300 %, HOMuHAaTBHOM IIPECCOPhI; MPECCH H MOJNO-
ThI; APOGWIKH, HIAPOBHIE
MeJTbHUIIBL

rae k — xoabduuuesT, yuuTbIBaIOIIMI YCIOBYS IKCIUIyaTanUH; 3Ha-
yeHus ero npuseieHbl B Tabiy. 11.3; nomyckaemsbie 3Hauenus [7T7]
ykaszassl B Tabi 11.1-—-11.9.

XoT1s HET HEOOXOOUMOCTH INPOBEPATb CTAHAAPTHBIE MY(THI Ha
NPOYHOCTb, OJHAKO MJIA Y4eOHBIX IPOEKTOB PEKOMEHIYETCH BBHI-
IIOJIHEHHE NIPOBEPOYHBIX PACUETOB, HAPUMEP, /I BTYJIOUYHBIX MypT
co WTHPTOBBIMU COCIUHCHUAME — OPOBEPKAa WITHPTOB HA Cpe3, Co
LIMOHOYHBIMU M LUIMIEBBIMYA COCIHMHEHHSIMHM — NMPOBEPKA I3THUX
coequHennit mo ¢opmynaM rnassl VIII; npu pacuere Gonrosbix
coequHeHni QuaHUEBBIX MY(T creqyeT y4uThIBaTh, YTO MOJIOBHUHA
oGero yucia GoOJITOB yCTaHABIMBAETCA B OTBepCTHA Oe3 3a3opa,
MO3TOMY AOCTATOYHO MPOBEPUTH TOJBKO HX HA Cpe3 IO yCio-
BUIO MPOYHOCTH

F,

nd-
4

Tep = < [T]cpa (11.2)

oS

2T,
e F, = F_ZL— OKpY)XHAasi CHJa, NPUXOAALIASLCA HA OJUH GOJT;
021

D, — nuaMeTp OKPYXKHOCTH PacloJIOKEHUA 6ONTOB; z; — YHCIIO 60JI-
TOB, IOCTaBJICHHBIX Ge3 3a3opa.

B HexkoTOpbIX yueOHMKAX paccMaTpUBAETCS BapHAHT YCTAHOBKH
Bcex 6oATOB € 3a30poM U NpUBOAATCH (GOPMYJBI IJIA pacueTa
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Puc. 11.1. KyaaukxoBo-aucxosas mydra

60JITOB C 3aTAKKOH, IPENATCTBYIOLUEH IPOBOPAYUBAHUIO HOJAYMYQT.
ITpaxTHyecky TakoH ciyyall HCKI/IFOYEH, B pacyeT OOJITOB Ha 3aTMK-
Ky He HYXeEH. )

PasMepst 604TOB M YHC/IO HX B CTaHJapTe He yKa3aHbL. MOXHO
PYKOBOACTBOBATHCS TAaKMMH COOTHOIUCHUSIMM: JHAMETP CTEPIXKHS
6onra ds ~0,08d (c oxpyrieHueM 1o OGawkaiimiero GonblUEro
snavenus no [OCTy); umcno GontoB z=4 mpu T<10* H-m u
z=6npu T> 10> H-m.

Ecnu B nponecce 3xcruryaTalud NpHUBOAa BO3MOXHO HEKOTOPOE
CMeEIIeHHe BAJIOB, TO MX COCAUHSIOT KOMHEeHcupyowumu Mybramu.
K ux uncily OTHOCAT Kysaukoeo-ouckosvie MypTsl (puc. 11.1); oum
JOMYyCKAIOT paauajbHOE cMeleHie Bajos nopanka 0,03d u yriosoe
zo 30'. Hapyxusrit auamerp MyobTol D nopsinka (4 —5)d. BetGuparot
mypty mo 'OCT 20720—81. OnHaxo Ay KypCOBBIX HpPOEKTOB
MyQTBI 3TOrO TUNMA DPEKOMEHIAOBATb HE CIEAYET, TAK KaK OHM
UMEIOT OGOJIBIIYIO MAacCy, YacTOTy BpAIlCHHS HX [PUXOAMTCA
OrpaHMYKBATh H3-32 BO3MOXHOro AHCOanaHca: NpU HaPYKHOM
mvamerpe mo 300 MM - no
250 o6/mun, cB. 300 MM — g0
100 o6/mun. Kommencupyroiue

- My THI Ipyroro THna — yenuble —
mpencTaBieHbl B Taba 114,
JHomyckaeMoe yIiioBoe CMelle-
HHEe — n0 1°, pammajibHOE — mo-
psaka 0,01d.

B nmpmBoxax, MCHBITHIBAIOIWUX
yAapHbIE HATPY3KH, CIEAYET ycTa- % 2
HaBJMBATbL  ynpyzue  mydmoi: )
emy.aouHo-nasvyegvie  (MYBII),
TEXHHUYECKHE JAHHbIC HX NMpHBExe-

HEI B Tabs. 11.5; mydTer ynpyzue
co 36e300uroii (Tabi. 11.6), mygpmu

¢ mopoobpasioi 00010uK0il  pye, 112, Mydra ¢ TopocGpasnoii obo-
(tabn. 11.7 u puc. 112) u gp. N0uKOi
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11.6. MydTs1 ynpyrue co 3Be3aouxoii (no FTOCT 14084 —76, ¢ coxpatexnsmy)
Pa3smepnl, MM

6-6
A — A-A AA
_'I d Ana mypm ¢ Ana mypm ¢
¢ c T350-630H-m T, = 1600-403004H
5 S—
[l
Y e, 22
A
L — =
5 . 2
-+
]
L ! CwMeluenne
(7, d D Vicnonuenue Mmaxs
H'Mm 06/Mur] PAAH- yrmio-
1 2 1 21 anbHOE| BOE
16 12; 14 53 81 71 30 {25 3750
16; 18 101 77 40 |28
31,5 16; 18 7 101 77 40 (28 3000 | 02
20; 22 121 93 50 |36
63 20, 22 85 128 100 50 36 2250 1030'
25 148 | 112 60 |42
125 25; 28 105 148 | 112 60 |42 2000| 0,3
T K30);32;(35); 36 188 | 144 80 |58
250 32;(35);36;(38) 135 191 | 147 80 {58 1500
40; (42); 45 251 195 | 110 |82 0.4 | 1°00"
400 38 166 196 | 152 80 |58 1300
40, (42); 45; (48 256 | 200 | 110 |82

Mpumeuyanus: I. MypTsl ncronsenus | npenHasHaveHs! OIS yCTaHOBKH
HAa JUTMHHBIC KOHI(BI BaJiOB, UCTMOJIHEHHR 2 — HA KOPOTKHE KOHIIBI
2. Hdonyckaercs couctahue monyMydT ucnogHenmii 1 u 2 ¢ pa3myubiMU BHYT-
PCHHMMM JHMaMeTpPaMM B TIpelieiax ORHOro 3HaueHus [7].
3. Pasmep ¢=3 MM.
4. B ckobxax npuBeneHbl HEPEKOMEHAYEMbIE 3HAYCHUA.
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§ 11.2. MIPEJOXPAHUTEJBHBIE MY®TbI

Jia npenoxpaHeHus NPUBOAHBIX YCTPOMCTB OT MHOBPEXACHUI
NpY BO3HUKHOBEHUM CJYyYaWHBIX MEPErpy30K, MPEBBILAIOMIHX pac-
YETHYIO HArpy3Ky, IPUMEHAIOT MY(ThI, aBTOMATHYECKH Pa3MBbIKalo-
L¥Me NPUBOJHYIO JIMHMIO. M3 GOJIBIIOrO KOJMYECTBA KOHCTPYKLHMit
IpEeIOXpaHUTENbHBIX MYydT, onucaHHbix B pabote [15], muxke pac-
CMOTPEHB! HanOoJiee PACHPOCTPAHECHHBIC MX THIBI CPABHUTEIHHO
MPOCTOH KOHCTPYKIHH.

Jis aBapmiHOrO OQHOPA30BOrO BBHIKJIIOYCHHS NPUBOAA IIPH
HEOPENYCMOTPEHHOM pEe3KOM IOBBIIICHHMH HArPy3KH NPHUMEHSIOT
My(dTBl C paspylIaloIUIMMHUCA 3JIEMEHTaAMH; BKJIIOYEHNE MNpPUBOJA
BO3MOJXHO JIMIIb TNOCJIE 3aMEHBI Pa3pyLIEHHOrO 3JIEMEHTA, 4TO
3aTpyauseT dkciwryatanuro. ITostomy Takue MydTH YycTaHaBiIH-
BAalOT B Tex INepedadax, MJis KOTOPHIX aBapuiiHble CHTyauuu
MaJIOBEPOSTHBL.

ITpocreimias MydTa naHHOro THIA — CO CPE3HBIM IUTHHTOM
(puc. 11.3); maTtepuan wrudra — cransL 45, 3akaneHHas OO TBEP-
nocta HRC 38 —43; Brysixku u3 cranu 40X, HRC 48— 53; paccros-
Hue R or ocu Bana no ocm wrudra nopsanka (2—2,5)dgan.
HAuamerp mrudTa OmpemesAoT H3 YCIOBUS Cpe3a €ro Cuioi
Fpa BO3HMKarOLIeH mnpu aBapuilHOil Harpyske Frax = Tmax/R;
IUIOIWAAbL MONEepeyHoro ceyeHus imtudra B Mecre cpe3a (¢ yue-
TOM ©OcJiabJIeHUsI €€ PHCKOM, €CJIM OHa NpeayCMOTpEHa)

2
ndy _ _Fmax

A= ,
4 Tacp

(11.3)

rae T, npunuMaioT Ha 5—109; Berme pacuetHOro Tp=KkT,oy

(3Hauenuss k cM. Ta6u. 11.3); npenen npouHocTH Ha cped [yif

YKa3aHHOM CTaM Ty, =

A 8 = 400 MIla. ITonyveHHbii

IO pacyeTy quamerp MTHp-

{ ta okpyrismiotr mo I'OCT

3128 —70 n yTouHsIOT pa3-

— : - Mep R Tak, utobbl ObLIO
BBINOJIHEHO YCJIOBUE

w
Dym

Tmax
- Rmd?,
L ) 4
[#O He [1,]!]

=Ty (11.4)

\l/
(T
1/

Pac. 11.3. Mydra co cpesmbrm uwTH(TOM
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Hapyxuniii apamerp BTYIKH dy, = (3 + 5)dy; IyiuHa BTYJIOK B
xaxnoit nonymydre ! & dyy + 3 MMm.

B nepenavax, ucnbITHIBAIOMMX MEPEMEHHBIE HArpy3ku, ciaenyeT
YCTaHABJIUBATH NPEAOXPAHUTEIbHBIE MY(DTH MHOTOKPATHOIO HEHCT-
BUS: NPH KPHUTUYECKOH HArpyske OHM HOJDKHBI cpabGaThiBaTh, a
TIPU CHIDKEHUH TIepe1aBaéMOr0 MOMEHTA 10 PACUETHOMN BEJIHYMHBI —
aBTOMATHYECKM BKJIOYATh Iepeaady.

K uucny Ttakux Myt OTHOCAT My(TBI HpEerIOXpaHHTEIbHBIE
Kyaaukosgwie (tabmn. 11.8) u wapuxoswvie (tadi. 11.9). Ilpu 3HauuTE B-

11.8. Mydrm }lpeuoxpanlnenbnble KYJIA4KOBbIE
(mo T'OCT 15620—77, ¢ coxpauennstMu)

Pasmepsr, MM

)

dy
\

.
[

Bud A
Hcnosnenue 1 Henoanenue 2 Henoanenue 3
1 (D) (D
1
YacroTta
(7 d dy D L Hcnosaen ue l} |Bpawmenus,
HMm N ob/c
2u3
16 16* 48 56 80 40 28 18 17
25 16; 18** 56 71 85 | 40 28 21 13
40 20; 22 56 71 | 105 | 50 36 24 13
63 20; 22; 25 65 81 110 | 50 36 28 10
100 25; 28 80 100 | 140 | 60 42 32 8
160 28 80 | 125 | 160 | 60 | 42 | 36 8
32 80 58 36




*) Ins ucnoamenus 3 d =15 mm.
**) Nna ucnonuenus 3 d=15 mm u d=17 mm.

Hpodoasicenue maba. 11.8
{
m Yacrora
e d d, D L WUcnonunenue I, |Bpauenns,
[ [2u3 ob/e

250 38 90 140 | 180 | 80 58 42 7

40 90 140 | 180 | 110 | 82 42

38 80 58 48
400 40; 42 105 | 180 | 190 | 110 | 82 48 5

45 110 | 82 48

INMpumeyaHnusa:

Mygpma npedoxpanumenvnaa kysaukoeaa 250-40-1 'OCT 15620—77

1. CraHoapToM YCTaHOBJIEHO TpH HMCMOJHEeHuA: | —c
[MajKUM OTBEPCTHEM H LIMOHOYHBIM MNa3oM; 2 — ¢ NMPAMOGOYHBIMH UITHUAMY ;
3 — ¢ 3BONBBEHTHHIMH LUTHIAMH.

2. VcnosHoe o6o3HayeHe MyGTel ¢ HOMHHAABHEIM MOMeHTOM [T] = 250 H-m,
d =40 mm, ucnosnenus 1:

11.9. MydTh npeIoxpaHHTe/IbHbIE LIAPHKOBbIE
(mo TOCT 15621 —77, ¢ coxpaueHnsM#)

Pa3smepsl, MM

o - Bud A
#e ! K 2 He 3
Ji_,__—"l_:;l 1=
I‘I [ ):DE d d
L
d l
[, YacroTa
Hm Hcnonnenne d D L | Ucnonuenwue | /| |Bpawenns,
1] 2 [ 3 1 | 2u3 oofe
16 16 50 56 90 | 40 28 |18 17
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IIpodosxncenue mab.a. 11.9

n 4 ! Yacrtorta
H'!\:[ Hcnonnenne d, D L | Vcnonuenne | /, | Bpawenns,
ob/c
1 2 3 1 2u3
25 |16;18] - 17 65 71 100 | 40 28 |21 13
40 20; 22 65 71 120 | 50 36 |24 13
63 2 70 | 80 | 120 | 50 | 42 |28] 10
25 60
100 25 u 28 85 95 150 | 60 42 (32 8
160 28 g5 | 100 | 190 | 90 | 42 |36| 8
32 80 58
250 38 100 125|220 | 80| 38 || 7
40 110 82
400 s 100 | 155 | 260 | 80| 8 |ag| 5
40; | 42 | 45 110 | 82
45 48
Npumeuanua: 1. CranmapToM YCTaHOBIEHO Tpu HcnoaHedus: 1—c¢
INIafKKM OTBEPCTHEM H IUMOHOYHLIM Na3oM; 2 — C NMPAMOGOYHBLIMM LITMLAMY
3 — ¢ 9BOJILBEHTHEBIMH ILJIMIAMH.
2. VcnosHoe o6o3nayenne mydtr ¢ [T] = 250 H'M, d = MM, ucnoymenus 1:
Mygma npedoxpanumenvran wapuxoeas 250-40-1 rOCT 1562177

HBIX KoJICOAHMAX Harpy3KH M 4YacThiXx cpabaThiBaHusaX B Mydrax
BO3HHMKAIOT OOJIbIIME AMHAMMYECKUE HArpy3ki, No3ToMy obJacthb
HX TNpPUMEHEHUsS OrpaHM4YEeHa [0 YacTOT BpAILEHUA NOpsAKa
300—-400 o6/mun. Bonee ynoGuel B 3xcriyatauuu MyGdThl nipe-
AOXpaHuTENbHblE pukyuonnvlie muckosbie (tabs. 11.10). MomenT
cpabaThIBaHus TakKUX My(T DOJ AEHCTBAEM KPHTHUECKOH Harpy3ku
PEryJIMpYIOT NPYXUHAMH, CO3JAIOMNMK OceBYO cuily F,; npeneb-
HOE 3HAYCHUE €€ ONpeleIAIOT M3 YCJIOBHs, YTOObI AaBjieHHe Ha
JAMCKH He NPEBBILANO NONMyCKaeMoil BequuuHbl [p]:

a=< 4 )

rae [p] =025 MIla nns HecMaseiBaeMbIX My(T ¢ acGecTOBBLIM
o6KjiagxamMi Ha OQMCKaX; ANA CMa3blBaeMblXx My(T CO CTasbHbIMH
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auckamu  [p] =08 MIla; To xe, ¢ GPOH3OBBIMH AMCKAMH
[p] =05 MIla; D; u D, — Hapyxublil u BHYTPCHHMI TUaMeTphl
KOJILLEBOH MOBEPXHOCTH TPEHHUSA JUCKOB.

Ipenenbustii Moment T, Hayana cpabaTbiBanus MydThl Onpe-
NS0T U3 YCJIOBHS DAaBEHCTBA €r0 MOMEHTY OT CWI TPEHHMS Ha
JHUCKAX

Top = Ty = fF.Rz, (11.6)

rae f — kodhGUUHEHT TpeHus; MU CMa3bIBAEMBIX GPOH3OBBIX M
CTAJIbHBIX AUCKOB €O cMmaskoil f = 0,08; mius auckos ¢ acbecToBoii
obknaaxod f =0,3; R — npuneneﬂm,xﬁ paauyc KoJjbla TPEeHUS,
- D3
D2 - D%
Ipenenbuptii Moment Ty, mpunHuMaloT Ha 5— 10 9 Bolwie pacyer-
Horo T, = kT, rae k — kosdduuuent no Tabna 11.3.

R = 033

11.10. MydTh1 npenoxpasutesistbie GpHKIHOHNBIC
{mo T'OCT 15622—77, ¢ cokpaiennsamu)

Pa3mepn!, MM

! He 2 Henoanerue 3

4 ! VYrno-
- Bast
l['IT]h,d Ucnosmenue d | D|L pll{:.:: 5 | cko-
pocTs,
1 2 3 I |2u3 pan/e
16 16 16 15 38150 83 40 | 28| 18 | 250
25 16; 18 18 15; 17 451 951 90| 40 | 28 | 21 150
40 18 - 17 45 | 130 95 ] 40 | 28 | 24 | 150
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IIpodonxncenue maba. 11.10

d ! Vrao-
[, Ucnoxn- Bad
HM Hcnonnenue d | D} L Jenne I3 pglg.;’
1 2 3 1 [2u3 pazje
40 20; 22 50 | 36| 24| 100
63 20, 2 55 150 | 120 30 | 36} g
25 60 | 42 100
100 25; 28 65 | 165|125 %0 | 42 | 3
30 - 30 80 | 58
160 28 70 {180 {150 %0 | 42 | 36 | 80
32 80 | 58
250 |36 38 38 170|185]160[ 801 81 42| 60
40 - 40 110 82
400 38 90 |205| 180 80| 38 | 48 | 40
42;45;48 42; 48 | 42; 45 110} 82
630 145;50; 59 48; 54 145;50; 59 95 |220|240| 110} 82| 56 | 40
1000 | 50535 | 54 | 50535 | yn9)260(270| 1101 32 | 67| 35
60; 63 60 60 140} 105
1600 | 63; 65;| 65; 72 | 60; 65; | 1401290 285{ 140 105| 75
70; 75 70; 75 35
2500 | 1B TS| T2 | 70575 Fysp|315]330] 140] 105) g9
80;85;90[ 82; 92 {80;85;90 170 130
4000 80;85;90{ 82; 92 |80,85;90 160|370 | 355 170 130 120 35
100 102 100 210§ 165
Npumeyanusa: 1. CTanpapToM YCTaHOBJIEHO TPH HCnmonHenms: 1 —c
I7agKMM OTBEPCTHEM M IUNMOHOYHBIM Na3oM; 2 —C NpAMOGOYHBIMHM  LLIM-
HaMu; 3 — C 3BOJABBEHTHBIMH LIJIALAMH.
2. Ycnosrnoe obGo3naueHue mMypThl ¢ [T] =400 H M, d =45 MM, ncnonse-
HUe 1:
Mygma npedoxparumearnaa @gpuxyuonnas 400-45-1 FOCT 1562277
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HlckoMoe uucino map TpeHus
T,
z = ]—F’E-pé—. (1 1.7)
a

IMosiyueHHbId Pe3yabTAT OKPYLJIAIOT A0 YETHOTO YHC/IA M Ha-
XOOAT YHC;iO BEOyUIMX OUCKOB Zy = 0,52 M BEXOMBIX 2z, =z + L.

Ipeviep. PaccuntaTh nmpenoXpaHHTENbHYIO QPHKUHOKHYIO IHC-
KoByro My(pTy mIa coemuHEHHs BajioB auaMerpoM d =40 MM,
mepegaBaeMblii HOMHHANbHBIE MoMeHT T, =200 H-Mm, uacrora
ppatenus n = 600 o6/muH.

Pewenne. ITo Tabm 11.10 maxomuM HapyXHbId IHAMETP
mydrer D =185 MM, T, =200 H-m. Ipunumaem xoddpduuueHt
3anaca cuemienus P = 1,25; pacuernvii moment T, =BT, =
=1,25-200 = 250 H-m. lucku crajbHbIE, Beayuiue — ¢ acbecto-
BbIMHE OOK/1agxamu; koddduuuent Tpenus f = 0,3; [p] < 0,25 MITa.
Ounamerpsl  KoJibLla TpeHUA: HapyxHei Dy =(3,5+4)d =
= (3,5 + 4)-40 = 140 + 160 MmM; npurumaem D; = 150 MM; BHyTpeH-
Huit D, =2,5d = 2,5-40 = 100 mm.

D} - D3

IMpusenennplii paaMyc xospla TpeHua R = 75— =

3(Di-D3)

_150° - 100°
= 3(150° - 100?)

Homyckaemas  oceas  cwia [F,] = [p]%(Df - DY) =

_0.25-3,14(1502 — 100?)
- 4

Yucino nap TpeHHs z =

= 63,5 Mm,

= 2460 H.

T,  250-10°
fF.R ~ 03-2460-63,5
JIgeM JO YeTHOro uucia z =6.

Yuciio JUCKOB: BEAYLIHX z; = z/2 = 3; BemoMbIX 2, = z; + 1 =4
T 25010° =2200 H; ycnosue F,<
“fR T 03.6-635 > Y oS
< [F,] BbimonxeHo.

5,3. Oxpyr-

Vrounsem F,



rinasa XII

MPUMEPBI PACUYETA U [TPOEKTHPOBAHUA
IIPYIBOJOB

§ 12.1. IPOEKTUPOBAHME IMTPUBOJA
C OAHOCTYNEHYATBIM NWIHHIAPUYECKHM KGCO3YBbIM
PEAYKTOPOM U LIEIMHO NEPEJAYEN

3AJAHUE HA IMTPOEKTHPOBAHHE

CrpoexTHpOBaTh OJHOCTYNEHYATHI FOPH3OHTAJIBHBIA LMIHHA-
pHueckuii Koco3yOblil pelykTop U LENHYyIo Nepenayy MUis MpUBOAA K
JICHTOYHOMY KoHBeltepy (puc. 12.1).

TMone3nas cwia, nepefaBaeMas JIEHTON KoHBelepa, F,=
= 8,55 kH; cxopocts neHtHl v, = 1,3 M/c; MUaMeTp NPHBOJHOrO
b6apabana Dg = 400 mMm. PenykTop HepeBepCHMBHBIH, NMpeaHa3HAYEH
IJISL AJIMTEIbHOR IKCITyATalMU; paboTa OJHOCMEHHAs; BaJlbl yCTa-
HOBJICHB! HA MOMIIMITHUKAX KAYEHUS.

dopMyiibl LI pacyera 3y6uaTeix konec cM. i III, menHoit
nepenaud — 1. VII,  BamoB —rmin.  VIII, mnommuneuxoB —
. IX

Pac. 12.1. IMpusox ;eHTO4HOrO KoHBeiiepa ¢ UMMHAPUYECKHM PEIYKTOPOM H UENHO!
nepenaveii:
1 - anextponsuratens; 2 — MypTa; 3 — OQHOCTYNEHYATHIl peaykTOp; 4 — uemHas
nepefava; 5 — npuBoAHO# GapabaH; 6 — neHTa KouBeilepHas

10 3axa3 344 289



PACYET U KOHCTPYHPOBAHHWE

1. BoiGop 3nexTpoaBMraTeis H KRHeMATHYECKHil pacyer

(puc. 12.2)

To tabn 1.1 mpumem:

KITJA napel umiamHapuueckux 3ybuaTteix kosiec mn; = 0,98;
KO3(pGHUHEHT, YYUTHIBAIOLIHIT NOTEpH Maphl NOJIHUNHUKOB KAYEHUS,
N, = 0,99; KIIZl otkpuiToii renHoil uepemaud m; = 0,92; KI1[J,
YYUTBIBAIOILMIT NMOTEpH B ONopax Baja mnpuBoaHoro OapabaHa,
N4 = 0,99.

O6uwwmit KI1 npusona

N = nn3nsn. = 0,98-0,992.0,92-0,99 = 0,875.

Momnocts Ha Bany 6apabana Pg = F v, = 8,55-1,3 = 11;1 xBr.
Tpebyemass MOIIHOCTH 3JIEKTPOABHrATENS

Pg 11,1
P, =—=—"—=127 xBT.
T n o 0875
VrioBas cxopocth 6apabana
2v, 2-13
W= ——= ——=6,5 paa/c.
5= D5 04 pax/
YacroTa Bpalienns OapabaHa
30ws 30-6,5
= = — "= 62 06/Mun.
= 3,14 i
ay=1562 mM ,
2,278 Zf'”>..
I t=31,75mm Z””l of 200
: i+
N\
U
I
¥ 2 S
& =it il
ée 8 Q\y=200mM w,=20,3 padfc
— Prp=12,7 xBm
H l g =976 obfrun (w4=101,5 padfc)

Puc. 12.2. KnsemaTnieckag cxema npipoaa:
A — pan 6apabana; B — Ban anextpomsuratens u 1-ii Ban penyxropa; C — 2-if Ban
penykTopa
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B Ta6n II.1 (cM. npuwioxenue) mo TpebyeMoid MOLIHOCTH
Py, = 12,7 xBT ¢ yueToM BO3MOXHOCTEH NMpPHBOJA, COCTOSAILErO M3
WAWIMHAPHYECKOTO peaykTopa u uenHoi mepexaun (cM. § 1.3, ro. I,
BO3MOXHBIC 3HAYEHHSA YACTHHIX NEPENATOYHBIX OTHOLUCHMH I
IMJIMHAPHYECKOro 3y6uaToro peaykropa i, =3 + 6 H 1A LenHo#
nepenaun iy = 3 + 6, ioew = ipiy = 9 + 36), BLIGUpaeM 3J1€KTpOABHUIa-
TeNb Tpex(asHplit KOPOTKO3AMKHYTHIN cepuu 4A, 3aKpbITHId, 00aY-
BacMblif, C CHHXpOHHOM wacroToif Bpamenus 1000 o6/mun
4A 160 M6 V3, ¢ mapamerpamu P, = 150 xBt u cxonbxeHnem
2,6% (T'OCT 19523-81). HomunanpHas 4acToTa BpalLCHUS
ng = 1000 — 26 =974 o06/MHH, a yrioBas CKOPOCTb @y, =

i,  3,14:974

= 30 = _36——= 101,5 paLI/C.
l'[pOBepﬂM obuee EPE€AATOYHOE OTHOILUCHHUEC:
 on 1015
i= o 65 15,65,

YTO MOXHO MNpPU3HATL NPUEMJIEMBIM, TaK Kak OHO HaxoquTCA
mexay 9 u 36 (GoJipluge 3HAYCHME NMPUHUMATH HE PEKOMEHAYIOT).
YacTHble MepenaTouHble YUcia (OHH paBHBI HMEPEAATOYHBIM OT-
HOLICHUSIM) MOXXHO NPHHATH: Ang peayktopa no 'OCT 2185—66
. 15,65
(em. c. 36) u, =5, s uenHo# mepenavyu u, = —5 = 3,14.
YacToTsl BpAlCHUS ¥ YrJIOBbIE CKOPOCTH BaJIOB pENyKTOpa M

npuBogHoro GapaGaHa:

Ban B ny= ng= 974 o6/Mun 0= wy,= 101,5 pan/c
_m_974 _ o, 101,5
Ban C | ™= el 194 o6/MuH | ©, = PRl 20,3 pag/c
p P
Bax A | ng= 62 06/mun (cM. BbIIE) wg= 6,5 pag/c

Bpamaromue MOMEHTHI:
Ha Bajy LIECTECPHH

Ty=-t=-—T=_"—" =125 H-Mm=125-10° H-mm;

Ha BaJly KoJicca

T, =T, = 125-10%-5 = 625-10° H-mm.
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II. Pacuer 3yGuaThIX KOJeC peayKropa

Tak kak B 3aJaHuM HET OCOOBIX TpeOOBaHHH B OTHOIIEHHH
rabapuToB nepesady, BEHIGHPaeM MaTEpUAJbl CO CPEIHUMHA MEXaHH-
yeckuMH xapakrepuctukaMu (cM. rin. III, Ta6n. 3.3): mus mectepan
ctane 45, TepMuueckas o06paboTka — yJydIIEHHE, TBEPAOCTb
HB 230; nnsa xoneca — cranb 45, Tepmuueckas oOpaborka —
yJiyuuieHue, Ho TBephocTs Ha 30 emunun Huwxe — HB 200.

Jonyckaemble KOHTaKTHbIE HampspkeHus [popmyna (3.9)]

OHimbvKHL
oyl = —mb o,
[ H ] [ SH]

TRA€ Opfimp — NPENET KOHTAKTHOH BBIHOCIMBOCTH Ipu Ga30BOM
YHCJIE LHKJIOB.

IMo Ttabn. 3.2 ra. I pns yrmepomucteix craneir ¢ TBep-
IOCTbIO HOBepxHOCTEH 3yObeB Menee HB 350 m Ttepmuyeckoi o6-
pabotkoit (yay4ieHuem)

OHims = 2HB + 70,

Ky — x03dGUIMEHT N0ArOBEYHOCTH ; IIPU YHUCJIE IUKJIOB HArPYXEHHA
6onpuie 6a30BOro, YTO MMEET MECTO NPH MAJIHTEIBHOW SKCILTya-
Tauuu peaykTopa, npuaumalot Ky = 1; koahdunueHT 6e30nacHocTH
[Sy] = 1,10.

Hdns Koco3yObIx KojieC pacueTHOE HONyCKaeMoe KOHTaKTHOE
Hanpspkenue no ¢opmyse (3.10) ra. III

[on] = 045([om] + [on2));
(2HB; + 70) Ky, _ (2-230 + 70)1
[Sx] B L1

Iuts wectepHu [oy] =

~ 482 MIla;
(2HB, + 70) Ky, (2-200 + 70)1

[SH] 1’1

2

ans  xoneca [oyy] =

~ 428 MIla.
Toraa pacueTHOe IOMYCKAaEMOE KOHTAKTHOE HAMpsKEHHE

[o] = 0,45(482 + 428) = 410 MTla.

Tpebyemoe yciosue [oy] < 1,23 [oy,] BbImONHEHO.

Kosdpuuuent Kpyp, HECMOTPA Ha CHMMETPHYHOE PACIIOJIOKCHUE
KOJIEC OTHOCHUTEIBbHO omop (cM. puc. 12.2), mpumMeM BbOlIE pEKO-
MEeHIyeMOoro [Jii 3TOro Cjyyas, TaK KaKk CO CTOPOHBI IEMHOMH
nepeaayy AeHCTBYIOT CUJIbl, BEI3LIBAIOLIME JOMOJHUTENbHYIO Aedop-
MalMiO BEIOMOIO Bajla M yXyALIalolue KOHTAKT 3yObes. Ilpunu-
MaeM npeaBapuTeNbHO no Tab6n. 3.1, kak B ciyyae HECHM-
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METPHYHOIO0 PaclojiOXKEHUs Kojec, 3naueHue Kpp = 1,25.
Ipusumaem st Koco3yObIX Kosec K03 GUIMEHT ITUPUHEL BEHIA

0O MEXOCEBOMY PacCTOSHHIO Y, = —= 0,4 (cM. c. 36).

w
MexoceBoe pacCTOsiHME U3 YCIOBUSA KOHTAKTHOH BBIHOCIMBOCTH

AQKTHBHBIX noaepxuom'eﬁ 3y6beB 1O d)opmyne (3.7) rn. 111

T,K 625-10°-1,25
_K(u+1)V[ ]22 ;’\‘L —43(5+1)1/ 0504

~ 198 MM,

rae s xoco3yOsix xosiec K, = 43, a nepenaToyHoe 4HCIIO HAILETO

penykropa u = u, = 5.

Bimxaiiuiee  3HauCHHME  MEXOCEBOrO  pacCTOSHUSA o
I'OCT 2185-66 a, =200 MM (cM. c. 36).

HopmaipHblii MOAYJIb 3aLEIUICHAS NPHHUMAEM IO ClleayroieH

pEeKOMeHAALMH :

m, = (0,01 +0,02) a, = (0,01 +0,02)200 = 2 + 4 mwm;

npuaumaeM no I'OCT 9563 —60* m, = 2,5 MM (cM. c. 36).
IIpumeM mnpenBapuUTEeNPHO YroJl HakJioHa 3y6beB P = 10° wu

ompenesMM 4ucia 3yObeB IIECTEpHH M Kojeca [cM. ¢opmyy

(3.16)]:
1 , _ 2a,00sp _ 2-200-cos10° _ 400-0985
Y w+ym,  5+1)25 15

IMpunumaeM z; = 26; Torma z, = z,u =26-5 = 130.
VTouHeHHOE 3HaueHHME yrjia HakJoHa 3yObeB

(24 + z5)m, _ (26 + 130)-2,5

= 26,2.

cosP = 3, = 77200 = 0,9750;
B = 12°50.
OcHOBHbIE pasmepm LIECTCPHU U KoJicca:
ImaMeprI ACJINTCJIBHBIC
d = Eg':ﬁ 02;5 26 = 66,66 MM;
m, 2,5

d, = E(;S_E = 0975 130 = 333,34 mm.

dy +d, 66,66 + 333,34

IlpoBepka: g, = 5= 3 =200 mmMm;

JuaMeTpbl BepliuH 3yObeB:
dyy =dy + 2m, = 66,66 +2-2,5 = 71,66 Mm;
d,; =dy +2m, = 333,34+ 2-25 = 338,34 mum;
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-mupHuHa KoJieca by = .4, = 0,4-200 = 80 mm;
WMpHHA IecTepHu by = by + 5 MM = 85 Mm.
OmnpenensieM KodhGHUIMEHT LIMPHUHBI IIECTEPHH N0 AHAMETDY:

b 85
Vpa = ;i—i- = 56,66
OKpyXHasi CKOPOCTb KOJIEC M CTENEHb TOYHOCTH TEPENayH
b= wydy _ 101,5- 66,66
2 2-103
IIpu Takoil CKOPOCTH I KOCO3YOBIX KOJIEC CIIEHYET NPHHSATH

8-10 cremens TOuHOCTH (CM. c. 32).
Koadduunent sarpysku

Ky = KHBKHaKHLv

3uavenus Kyg manbt B Tabn. 3.5; mpu e = 1,275, TBepaocTu
HB < 350 n HeCUMMETPHYHOM PACIIOJIOKECHIH KOJIEC OTHOCUTEJILHO
Omop C Y4eToM M3ruba BEAOMOroO Baja OT HATSXCHUSA UENHOH
nepenauu Kyg = 1,155.

Mo Tabn. 34 rn. III npu v=338 m/c u 8-ii cTenenu TOY-
HoctH Ky, =~ 1,08. ITo T1abn 3.6 nns Koco3yObIX KoJyiec' mpH
v<5 M/c umeeM Kpy,=10. Taxkum ob6pa3oM, Ky = 1,155 x
x 1,08 x 1,0 = 1,245,

IlpoBepka KOHTAKTHBIX HampspkeHui o dopmyne (3.6):

P IR

= 1,275.

= 3,38 m/c.

o 2 210 l/TzKH(u +12 270 ]/625-103.1,245(5 + 1)
H = — — = =

a, bou? ~ 200 8025
=392 MIla < [O'H].

Cunel, fefictByrome B 3auemieHuu [dopmyast (8.3) u (8.4)
rin. VIII]:
2T, 2-125-10° _

oxpyxHasa F, = 4 = 6666 3750 H;
_ootga tg20° ]
pagnanbHas F, = F, cosP 3750 s 12°50° 1400 H;

ocepasst F, = F,tgP = 3750tg12°50" = 830 H.
Mposepsem 3yObs Ha BBHIHOCIMBOCTb IO HANpPsSKEHUsAM H3ruba
mo  ¢dopmyne  (3.25):
FKpYpY
oF = = Fb;,. e < [of].

3necy xospduumuent wnarpyskn Kr = KrgKp, (cM. c. 42). Ilo
T1abn. 3.7 mpu V,; = 1,275, tBepaoctu HB < 350 um HecumMmeT-
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PUYHOM PaCHoOIOKEHHH 3yOUATBIX KOJIEC OTHOCHTENBHO Oflop
Kpp = 1,33. o 1a6sn. 3.8 Ky, = 1,3. Taxum o6pazom, koapduunext
Kr=133-13=1,73; Yr — xoaddunuent, yuursBaromuii ¢opmy
3y6a W 3aBUCAWMA OT IKBHBAJCHTHOro uucna 3ybnes z, [cm.
ri. III, noscuenus k dopmyne (3.25)]:
21

cos® B
2y 130
cos*p ~ 0,975°

Ye = 3,84 u Yp, = 3,60 (cM. c. 42).

y LWECTEPHU Z,, = = 09757 ~28;

y KoJieca z,, = =~ 140.

Monyckaemoe HanpsokeHue mno Qopmysne (3.24)

S Flimb
[CF] [SF] .
Mo Tabn. 3.9 ans cramm 45 yJydmeHHOW TNPHM TBEPAOCTH
HB < 350 o-oFlimb = 1,8HB
Insa wecrepud 6% imp = 1,8-230 = 415 MIla; mus  koieca
0%ims = 1,8-200 = 360 MIIa. [S¢] = [Sr] [Sr]” — xoaddumuent
GesomacHoctu [cM. mosichenus Kk Qopmyne (3.24)], rme
[Sk) = 1,75 (no Tabn. 39), [Sr]” =1 (a1 mOKOBOK M IUTAMIIO-
Box). CienoBartensHo, [Sg] = 1,75.
JomnyckaeMble HampsKECHUA:

415
ANs UIECTEPHH [Of ] = 175 = 237 MIla;

s Koiieca [Op,] = % =206 MlITa.

[or] .

HaxoauM OTHOIIEHUS A
F

237
JUISL LIECTepHU I8—4—= 62 MIla;

206 -
IJIA KoJieca 3’—6—0—— 57,5 MIla.

Hanbueitiumit pacyeT cieayeT BecTH M 3yObeB KoJieca, A
KOTOpPOro HaiiJIcHHOE OTHOIICHHUE MEHbLIE.

OnpeneinseM koadpdumuentsl Yy 1 Kp, [cM. . III, noscuenus
K dopmyne (3.25)]:

_ o _12,8_ _ _ .
YB—1—140—1 —140—1 0,09 =091;
_ 4+ (e, —1)(n=3)

K
Fa 4g,




AAs CcpenHuX 3HaueHuil koadduuHEeHTAa TOPLOBOrO NEPeKpLITHA
€,= 1,5 u 8-it crenenn tounoctu Kp, = 0,92.
IlpoBepsieM mpouHocTh 3y6a xoseca mo dopmynae (3.25):

_ FKeYrY K

Oy bzm,, < [GF];
o, 3150 1,738. 5,6205- 091:092 _ oo \i1Ta < [72] = 206 MITa

VYcnoBue TIPOYHOCTH BBINOJIHCHO.

III. TlpeaBapure/bHblii pacieT BajOB pPeaYKTCPa

TIpenBapHTENBHBIA PACUET POBEAEM HA KPYYEHHE IO NOHUKEH-
HLIM [{OIYCKAEMBIM HANPSIKEHUAM,

Benymuii Ban:

IMAMETP BHIXOJHOIO KOHIA INpPH LOIYCKAEMOM HANpPSKEHHH
[tv] =25 MIla no ¢opmyne (8.16) ri. VIII

3 3
_|/16Tq _ |/16-125-10°
doy = l/ﬂ[Tx] = l/ 75 29,3 Mm.

Tak kak BaJl pPeAyKTOpa COeAUHEH MY(PTOH C BaJOM 3JEKTPO-
asuratens (cM. puc. 12.1), To HEOOXOAUMO COrJIacOBATh JHAMETPHI
potopa d,, ¥ Bana dy;. VHorna mpuHumalort dy = d,;. HexoTopsie
mydTei, Hanpumep YBIT (cm. rn. XI), MOTYT COEOMHATL Bajbl
pPa3sHBIX IHAMETPOB B MpPEAENaX OJHOI'O HOMHHAJLHOIO MOMEHTA.
V nopo6panHOro anexkrpoasurartens (cM. tabs. I12) quamerp Bana
MoxeT ObiThb 42 umu 48 mm. Ilpumem d,; = 42 mm. BriGupaem
MVBII mo T'OCT 21424—75 c pacroukamMu noaymydpt mon
dyp =42 MM 1 dy; = 32 MM (puc. 12.3). TIpumeM mox MOJMIMIHHU-
kaMi dy; = 40 mm. IllecTepHIO BHINOJHUM 3a OHO IEJIOE C BaJIOM
(cM. puc. 10.6). Muoraa Baj 3J€KTPOABUraTeis He COeAMHAETCH He-
NOCPENCTBEHHO C BEAYLIMM BajJIOM pEAYKTOpa, a MexAy HUMH
HMeETCs peMCHHad WM lemHas nepepada (puc. 12.4).

~ N 3
3 b s

| o4
J

@ 66,55

V.
| —

7 1/

Pac. 12.3. KoHcTpykuss Beaymiero Bajxa
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1
1 1 / |
// / .
Pue. 12.4. Cxema npusonaa:
1 — saexTponBurarTensb; 2 — KJIRHO- 2
peMeHHas nepeaava; 3 — peaAyKTop |- / | ]
I X X I

Benomuerit Ban (puc. 12.5). YuntbiBas BiusiHue u3ruda Baja
OT HaTspkeHWs uenu, npuHumaeM [1,] = 20 MIla.
JuaMeTp BBIXOJHOTO KOHIa Baja
3

16-625-10°
dnz = V—T = 53,7 MM.

Lt ]
7
Zul
oo _E
> §
1% | w77 .
o ~N
sl =S SLl=sylL®
Te < J LAY~
||

Puc. 12.5. Koncrpykuns Beaomoro Baja

INpunnmaem 6ynkaiiinee OoJsibliee 3HAYEHHE U3 CTAHAAPTHOrO
psna [cMm. i VIIL, noscuenns x ¢dopmyne (8.16)]: dyy =55 mm.
HAuamMeTp Bajna NoA MOJIUMIMHHUKAMH NMPUHHUMAEM dy, = 60 MM, non
3y6UaTBIM KOJIECOM dyy = 65 MM.

JnaMeTpbl OCTAJIBHBIX YYaCTKOB BajiOB HAa3HAYAIOT MCXONA K3
KOHCTPYKTHBHBIX COOOpaxeHH# NIpu KOMIOHOBRE pEdyKTOpa.

IV. KoncTpyKkTuBHbIe pazMepbl HIECTEPHH H KOJeca

IlfecTepHIO BLIMOJIHAEM 3a OJHO MENOE C BajJoM (CM.
puc. 10.6,a); eec pasmepnl omnpenelieHbl Boime: dy = 66,66 MM;
dg = 71,66 mM; by =85 Mm.

Koneco xosanoe (cM. ri X, puc. 102,a u Ttabn 10.1):
d, = 333,34 mm; d,, = 338,34 MMm; b, =80 MM

Huametp crymuusl d., = 1,6d, = 1,6-65 = 100 mM; nyuHa cty-
munsl I, = (1,2 + 1,5)dp = (1,2 + 1,5)- 65 = 78 + 98 MM, ipuHuMaeM
I, =80 mMm.
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Tommuna o6ona 6,=(2,5 +4)ym,=(2, +4)-2,5=6,25 +10 mm,
npuHuMaem 6, = 10 mMm.
Tomumna nucka C =03 b, = 0,3-80 = 24 mm.

V. KoucrpykruBubie pa3Mepbl Kopnyca peayKropa
(cm. puc. 10.18 u Ta6m. 10.2 1 10.3)

TomuuHa cTeHOk kopnyca u Kpbiuku: O = 0,025a + 1=
=0,025-200 + 1 =6 MM, npunuMaem 6 =38 mm; &, = 0,02a +
+1=0,02-200 + 1 =5 MM, npuHuMaem 8; = 8 mm.

Tonmuna Qaannes nosicoB Kopnyca u KPbILUKM:

BEpXHEro Mosca Kopryca M Imosica KPBILIKH

b=15=15-8=12 mm; b; =1,58; = 1,5-8 = 12 mMm;

HIDXKHEro mosica Kopmyca

p=2358=235-8 =19 mm; npunumMaem p = 20 mm.

Jinamerp Gonros: pynnameHTHBIX dy = (0,03 + 0,036)a + 12 =
= (0,03 +~0,36)200 + 12 = 18 + 19,2 ™MM; npuHuMaeM OOJTHI C
pe3bboit M20;

KpemsiliuX KpBIMIKY K KOpOoycy Y NOAIIMIHHKOB dp =
= (0,7 +0,75)d; = (0,7 + 0,75)20 = 14 = 15 mM; npuHIMaeM OOJITHI
¢ pe3bboii M16;

COCNUHSAIOMIMX KpBIIKY ¢ xopnycoM di= (0,5 +0,6)d; =
= (0,5 +0,6)20 = 10 + 12 MMm; npuHuMaeM GoOJITHI ¢ pe3pboii M12,

-VI. Pacver uenHoii nepeaaun

BeibupaeM NpHBOOHYIO POJIMKOBYIO OOHODSJHYIO ILiemb (CM.
1. VII, Tabn. 7.15).
Bpawaromuii MOMEHT Ha BeAyLiei 3Be304KE

Ty =T,=625-10> H-mm.
ITepenaTtounoe 4UCIO OBLIO MPUHATO paHee
u, = 3,14.
Yucno 3y0weB: Bedyuieir 3Be3mouxu [cMm. c. 148]
z3 =31 —2u, =31 -2-314 »25;
BEJIOMOM 3BE3A0YKH
Z4 = Z3u, = 25-3,14 = 78.3.

IMpuanmaem
Z3=25 H Z4=78.
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Toraa dakruyeckoe
z, 18

Uy = 2—3 =55 = 3,12,
OTKiIOHEHHE
14 — 3,12
3’37’ 1009 = 0,636 %, uTo momycTHMC.

PacueTHsiif ko3puument Harpysku [cm. ri VII, dopmyny
(7.38) u mosicHeHMs K Hei ]

K, = kjkokpkokeykn = 1-1-1.125-1-1 = 1,25,

roe k, = 1 — nuHaMuyeckuii ko3 dULMEHT NpH CIOKOIHOM Harpy3ke
(mepemaua K JICHTOYHOMY KouBeifepy); k, = 1 yuuTbIBaeT BIIHMSHHE
* MexoceBoro paccrosuus [k, =1 npu a, < (30 +60)t]; k,=1—
YUYHTHIBACT BJIMSHUE YIJIa HAKJIOHA JUHUM uUeHTpoB (k, = 1, ecau
9TOT yroj He mnpeBblmaer 60°; B manHoM mnpumepe y = 45°, cm.
puc. 12.1); k, y4uTBIBa€T CNOCOO PErylIMpPOBAHUA HATSKEHUS LENH;
k, = 1,25 npu nepuoaHMYECKOM pETYIMPOBAHMM HATSXKECHHS LETH;
koy =1 npu HenpepbiBHOH cma3ske; k; YYUTHIBAET MPOJOJDKHU-
TEJILHOCTE PabOTHI B CYTKHM, IIPH OXHOCMEHHOH pabore k,= 1.

Jns onpenenerus wara uenu no ¢opmyne (7.38) rm VII
Hallo 3HATH JONycKaemoe nasjiehue [p] B wmwapuupax uenu. B
Tabn 7.18 momyckaemoe maBiieHue [p] 3alaHO B 3aBHCHMOCTH OT
4acTOTHI BpAlCHUs Bedywieil 3se3fouku u miara t. ITostomy mas
pacueta no Qopmyse (7.38) Benmunno#t [p] cmenyer 3adaBaTbCs
OpUEHTHUPOBOYHO. Benyinas 3Be3J0YKAa HMMEET 4acTOTY BpALUCHUS

®,30  20,3-30
n2 = =
T n

Moro naBJieHust npu n = 200 o6/mun [p] =23 MIla.

Ilar ognopsaaHo#i nemu (m = 1)

~ 194 o6/mun. Cpenree 3HaueHne Jomyckae-

3 3

T;K, 625-10%-1,25
=2, =28 |/ 57— = .
t 28V23[p] ZSV 35753 31 mm

IMon6upaem no ta6a. 7.15 nens ITP-31,75-88,50 no I'OCT 13568 — 75,
umeromyro ¢t = 31,75 mMm; paspymaromyio Harpy3sky Q = 88,5 xH;
Maccy g = 3,8 xr/M; Aoy = 262 Mm>.
CxopocTp nenu
Z3th; 25.31,75-194

= = 2,56 m/c.

’= 60.10° 60-10°
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OkxpyxHas cuia
F. = &._ T20)2 _ 625'20,3
Ty T w256
JaBnerue B wapHupe nposepseM mo dopmyrne (7.39)
_ FuK, 4950-1,25
T Am 262
VrounseM mno Tabn 7.18 pomyckaemoe nasienne [p] =
=22[1+4+001(z3 — 17)] =221 + 0,01 (25 - 17)] = 23,76  MIla.
Ycnosue p < [p] semonneHo. B sroit ¢opmyne 22 MIla —
TabauyHOE 3HAYCHHE AOMycKaeMoro pasijienns mo tabm 7.18 npm
n =200 o6/muH u t = 31,75 mm.
OmnpenesisieM 4uciio 3BeHbEB lenu no ¢opmyie (7.36)

A2
L, = 2(1, + 0,52; + —‘—1-—,

t

=4950 H.

= 23,6 Mlla.

roe a.=f'ti=50 (cm. ¢ 148); zp =125 + 24 =25+ 78 = 103;

Z4—2z3 _ 78-25 53
2n  2-314 628
Torna

Li=2-50+0,5-103 +

8,45.

8,452
50
OxpyraseM o ueTHoro yucna L, = 152,
VTouHsIEeM MEXOCEBOE PAacCTOsHME LENHOU nepemayu no dop-
myie (7.37)
ay = 0,25t [L, — 0,525 + }/(L, — 0,52;)? — 8A%] =
=0,25.31,75[152 - 0,5-103 + l/(152 —-0,5-103)> — 8.8,45%] =
=7,92[100,5+ [/100~102 —5,75-10%] =17,92(100,5 +96,5)= 1562 mm.
Inst cB0OOJHOrO MPOBUCAHUS LIENH MPEIyCMATPUBAEM BO3MOX-~
HOCTb YMeEHbLIEHMS MexoceBoro paccrosHus Ha 0,49, T.e. Ha

1562-0,004 ~ 6 MM,
OnpenenseM nHaMeTpbl ACTUTEIbHBIX OKPY)XHOCTEH 3BE30YEK

[eMm. dopmyny (7.34)]

=100 + 51,5 + 1,44 = 152,94.

t 3,75 .

dgis = o 180 = o 180 253 mmMm;
23 25
t 31,75

dy = —T50 = 180 = 792 MMm.
sin —_

—2—4— sin 78



OnpenensieM IOUAMETPbl HAPYXKHBLIX OKDPYXHOCTEH 3BE3T0OYEK
[eM. dopmyay (7.35)]

D=t (ctg —lzi(-)— + 0,7) —-03d, =t (ctg —1;89- + 0,7) -59,
3 3

rae dq = 19,05 MM — nuameTp posmka uenu (cm. Tabm. 7.15);

D,; = 31,75 (ctg 17850—+ 0,7) - 5,9 =267,1 mm;
180
D,y = 31,75 ctg —7?+ 0,7 ) — 59 = 806,2 mm.

Cunbl, neficTByrOLIME HA LEMb:

okpyxHas F, = 4950 H — onpenencHa Brie;

OT UeHTpobexHbIx cun F,= qv? =38.256%~25 H, rae q=
=38 xr/M no Tab6n. 7.15;

or mposucanus F,=981k,qa, =9,81-1,5-3,8-1,562 = 88 H,
roe k, = 1,5 npu yrine Haxiaona mepemauu 45° (cm. c. 151).

PacyetHas Harpy3ka Ha BaJibl

Fy=Fy +2F;=4950 + 2-88 = 5126 H.

Iposepsiem xo3duIMEHT 3amaca NPOYHOCTH Lemu [mo dopmy-
ne (7.40)]

_ Q __ 885-10° 88500
 Fuky+ F,+ F;  4950-1+25+88 5063

910 Gonblue, 4eM HOPMATHBHBIN Ko3puuueHT 3amaca [s] =~
~ 9,4 (cM. Tabn. 7.19); cnenosatensHo, ycioeue s > [s] Bemon-
HEHO.

Pa3mepsl Benyuieil 3Be310UKU:

CTynmuna 3Be3004KA d = 1,6-55 =88 mm; [, =(1,2+1,6)55 =
= 66 +-88 MM; npunuMaeMm I, = 85 mmM;

ToJMHA Aucka 3Be3gouku 0,93B,, = 0,93-19,05 ~ 18 MM, roe
B, — paccrosiHie MexXHy IUIACTUHKAMM BHYTPECHHErO 3BeHAa (CM.
Tabs. 7.15).

AHaJIOTHYHO ONpPEAENAIOT pa3sMepsl BEAOMOM 3BE3MOYKH.

s =175.

VII. IlepBblii 3Tan KOMNOHOBKH pexyKTOpa
(puc. 12.6)

KomnonoBky 0o6GbI4HO mpoBoasT B aBa dtama. IlepBblit sTan
CIYXMUT JIA NPUGIMKEHHOrO ONpEAENeHHs MOJOXKEHU 3y0uaThIX
KOJNEC M 3BE3JOYKH OTHOCHTEJILHO OMNOp JUIA IOCIEHYIOLIEro
ONpe/ieJICHNs. OTOPHBIX peakiuii ¥ moxdopa MOAUIMITHHKOB.

301



KOMMNOHOBOYHbIK 4EPTEX BBINOJHAEM B OAHOH TNPOEKLUM —
paspe3 HO OCSM BajJOB MpPH CHATOI KpBILIKE peIyKTOpa; Xeja-
TeNbHBIN MacwiTad 1:1, 4epTHTh TOHKMMM JIMHUAMH.

ITpumepHO mocepeayHe JIMCTa NMapajulesIbHO €ro JJIMHHON CTo-
pOHE NPOBOAMM TOPHU3ONTANBHYIO OCEBYIO JIMHHIO; 3aTEM [BE
BEPTHKAJIbHBIC JIMEUH — OCH BAaJIOB HAa PacCTOSHUHU a,, = 200 MM,

BoluepunBaeM YHpPOLICHHO LIECTEPHIO M KOJIECO B BUAE INps-
MOYTOJILHUKOB; IICCTEPHS BBINMOJIHEHA 33 OJHO LEJIOE C BaJiOM;
JUIHHA CTYNMIBI KOjieca paBHA LIMPHHE BEHLA M HE BBICTYNACT
3a mpeaesbl MPsMOYroJIbHUKA.

OuepunBaeM BHYTPEHHIOIO CTEHKY Kopryca:

a) NpUHMMAEM 3a30p MEXAY TOPLOM ILECTEpHM M BHYTpPEHHEH
CTeHKOH Kopmyca A; = 1,28; npu HaJU4YMU CTYIMIBI 3a30p GepeTcs .
OT TOpLA CTYMHIbI;

6) npuHuMaeM 3a30p OT OKPYXHOCTH BeplUMH 3yObeB Koneca
0 BHYTPEHHEH CTEeHKHM Kopmyca A = §;

B) NPHUHUMAEM PACCTOSHHE MEXIY HAPYXHBIM KOJBLIOM I[OA-
LIMMHUKA BEAYLIEro BaJla W BHYTPEHHEH CTEHKO# kopmyca A = J;
€CJI OMaMETPp OKPYXHOCTH BEPIUIMH 3yObEB IIECTEPHH OKAXETCH
GoJiblIe HApPYXXHOTO JUaMETpa MOJIIMINHUKA, TO pacCTosHHEe A
Hago OpaTh OT IIECTCPHH.

IIpenBaputespHO HameyacM paaHAJIbHBIC IIAPUKOMOAIIMITHUKH
cpenseil cepuu; rabapuThl MOJUIMIHUKOB BHIOMpaeM IO OUAMETDY
Bajla B MECTC MOCAJAKH MNOAWMNHUKOB dy; =40 MM u dp=
=60 MM (cM. puc. 12.3 u 12.5).

ITo Tab6n. II3 umeem:

YcnosHoe d | D | B I'pysononseMHocTh, KH
o603HayeHne
NOJUI UM HUKA Pa3mMeprl, MM C Co
308 40 90 23 41,0 224
312 60 130 31 81,9 48,0

MNpumevanue Hapyxubiii nuamerp nommmmHunka D =90 MM oka3sascs
Gonpie nuameTpa OKPYkHOCTH BepwiHH 3y6peB d, = 71,66 MM.

Pemraem Bonpoc o cMa3bIBaHKM HoAIIMNHAKOB. [IpuHuMaeM nid
TOUIMNTHMKOB IJIACTHYHBIA CMa304HbIi MaTepuas. J{is npenoTspa-
INEHUS BBITEKAHUSA CMa3K¥ BHYTpb KOpIyca M BbIMBIBAHUS ILIac-
THYHOIO CMAa30YHOIO MaTepuaja XHUAKAM MAacjoM K3 30HHI 3a-
HEIUICHNs YCTaHABJIMBAEM MaseydepxuBaromue kojbna (M. . IX,
puc, 9.47). Ux mupuna ompeneisiser pasmep y = 8+12 mm.

M3MmepeHueM HaxoouM pacCTOSHMS Ha BeaywieM Baly [ =
=78 MM u Ha BemqoMoM [, = 82 mm.

IIpumem oxoHuaTesibHO Iy =, = 82 Mmm.
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Puc. 12.6. TIpenpapurenbias KOMNOHOBKa PelyKToOpa

Iny6una ruesga nomummnuuka [~ 1,5B; mind NOAIUMIIHHMKA
312 B=31 mMm; L =15-31=46,5 MM; npumeMm [ =46 MMm.
Tommuuuy ¢naHma A KppilIKM MOAUIMIHUKA NPHHUMAIOT NpH-
MEpHO paBHOH auameTrpy d, OTBEpCTHA; B 3ToM (uaHue A =
=14 MM (puc. 12.7). Beicoty rososku Gonra npumem 0,7ds =

d
o T-T
Puc. 12.7. Tomumna daanua %% |
KPbIIKH NOAMANHAKA $
PasmMeps, MM N
D d, A
L
20-50 7 8
50—65 9 10 4 /
65—90 12 12 A
90120 14 14 A

=0,7-12 = 8,4 MM. YcTaHaBiuBaeM 3a30p MEXAY rOJOBKOH 6oJi-
Ta ¥ TOPLUOM COCAMHHMTENbHOro mnangsua uenu B 10 mm. dauny
nanena ! mpuMeM Ha 5 MM Oouspiie mara t. Takum oGpasowm,
I=t+5=3175+5=3675 mm.

Usmepennem ycraHaBnuBaeM paccrosiHue I3 = 81 MM, ompene-
JIfIolIee NMOJIOKEHUE 3BE30YKM OTHOCHUTEJIBHO OJmkaiiieid omopsl
Benomoro Baja. [IpumeMm oxonuarenbHo I3 = 82 MMm.
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VIII. TlpoBepka QOIrOBEMHOCTH MOJUIRMHUKA
(cm. §97)

Benymuii Ban (puc. 12.8). VI3 mnpeasiaymux pacueToB
umeeM F,=3750 H, F,=1400 H u F,=830 H; u3 mnepsoro
3Tana KOMNoOHOBKH [; = 82 MM.

Peakuuu omop:

B TUIOCKOCTH XZ
F, 3750

R, =R,, =5 =5 = 1875 H;

1 d
"= <F1,+F 2‘)

—L—(MOO 82 + 830 ———-66266) 868 H;

B IUIOCKOCTH yZ

R

A4 1 d
5 Ry2 = '2_1—1' (Frll_Fa'_zi>=
& el
‘—)' S =55 1400- 82-—
66,66
3 ~830°57 ) =R H.
o3

Iposepxa: R, + R, —
—F,=868+532—-1400=0.
CyMMapHble peakuuu

rl—l/ R:ch +Ryl =

1875 + 868> =2060 H;

rz*l/R 2+R3(2—

=]/1875% + 5322 = 1960 H.

IMonGupaemM momurvm Hi-
KH mo Gojiee HarpyxeHHOH
Puc. 12.8. PacueTnan cxema Beaywiero saja onope 1.
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Hame4aeM paauanbhuie mapukoBbie noqmunuuxy 308 (cm. npuso-
wewne, 1a6n. I13): d=40 mMMm; D=90 Mm; B=23 Mm; C=
=410 *H u Cy, =224 xH.

OxsuBaJleHTHAast Harpyska mo ¢opmyse (9.3)

P; = (XVP,1 + YP,,) KGKT’

B KoTopoit paguaynbHas Harpyska P,; = 2060 H; oceBas Harpyska
P,=F,=830 H; V=1 (pamaercs BHyTpEHHee KOJbLO); K03b-
¢unueHT 6Ge30MaCHOCTH S NPHBOLOB JICHTOYHBIX KOHBEHEPOB
Ks=1 (cMm. Tabn. 9.19); Kr=1 {(cMm. Ttabm 9.20).

OTHolLLEHHE g:— = -528—32—0 = 0,037; stoii Beauuune (mo TabsL.
9.18) coorBetcTByeT € A 0,23.
A 830 . _ _
OTHoLIEHHE -P—r;— = 5060 — 0403 >e¢; X =05 u Y=188.

P, = (0,56 - 2060 + 1,88 - 830) ~ 2700 H.
PacuetHas mosrosevHocTh, MJIH. 00 [popmyna (9.1)]
c\? 41,0.10% \3
L= <I33_> —(27—102) ~ 3500 muH. 06.

PacueTHas HOJIOBEYHOCTD, Y
_ L-10°  3500-10°
~ 60n  60-974
4yro 6osbuie ycranosieHHBIX TOCT 16162 —85 (cMm. Taxxe c. 307).

Benomsrit Ban (puc. 12.9) HeceT Takue ke HArpys3kH, Kak
U BEIyLUHU:

F,=3750 H, F,=1400 H u F, =830 H.

L,. ~ 60-10% v,

Harpyska Ha Ban ot uenHoif mepenaun F, = 5126 H.
CocTapisouye 3Toil Harpy3kd

Fy = Fyy = Fysiny = 5126 sin 45° = 3600 H.

VI3 mepsoro 3Tama KOMIOHOBKH I/, =82 MM u I3 =82 Mm.
Peaxuuu omnop:
B IUIOCKOCTH XZ

1

x3=ﬁ;

R (Fdy - Fels) =

1

= 2_-8—2_(3750.82 —3600-82) =75 H;

1
Ry = _[F:lz + Fox 21, + 13)] =
21,
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Puc. 12.9. PacyerHas cxema
BEJIOMOr0 BaJjia

72

-1
T 282

IpoBepka: Ry3+ R,y — (Fi+Fy) =75+ 7275— (3750 + 3600) =0;
B IUIOCKOCTH )z

1
Ryy=~——|Fl,~F d +Fyly )=
21,

(3750-82 + 3600-3-82) = 7275 H.

“2
33334
2

= ‘—<1400 - 82 — 830 + 3600-82) = 1675 H;

d
Ry = E[— Fl, — Fa—22—+ Foy 2l + la)]=



333,34
2

- 2—'182—(—1400-82—830 +3600-3-82)=3875 H

Iposepka: Ry3+ Fyy—(F,+ R,4)=1675 + 3600 — (1400 + 3875) =
éymmapxme peakuuu

P,3=)/R% + R%; =|/75% + 1675 = 1680 H;
P,y = |/R% + R%, =/7275% + 3875% = 8200 H.

Bei6upaem HoAMIMIHUKK MO Gosiee HAarpyxeHHOU omope 4.

IllapukoBele paauanbHble NOAIMNIHAKA 312 cpenueil cepum (CM.
Tabs. I13): d =60 mMMm; D =130 mm; B=31 Mmm; C =819 xH
u Cy, =48,0 xH.

OTHoMEHNE g:—: %33=0,0172; sToil BelmudHe (MO Ta6JI
9.18) cootBetcTByeT e = 0,20 (mOJiyyaeMm, MHTEPIOIMPYS).
P, 830 .
OTHoWEHNE P, = 200 = 0,105 < ¢; cnemosatensHo, X =1,

Y=0. Mostomy P, = P,,VKsK=28200-1-12-1=9840 H.
(ITpumem Kg = 1,2, yuuTteiBas, 4TO lENHAA NEpeaaYa YCHIMBAET
HEPaBHOMEPHOCTH Harpy>XeHHs.)

PacueTHas AOJIrOBEYHOCTh, MJIH. 00.

c\? 81900 \?
= _—] = — ~ . 6.
L <P3> ( 9840) 570 manH. ©O

Pacqemaﬂ AOJITOBCYHOCTh, 4
[« L10° _ 570-10°
"7 760-n  60-194

3nech n = 194 0o6/MuH — yacToTa BpaumIcHHs BEJOMOTO Baja.

Jins 3yOuaTeIX pPEAYKTOPOB pecypc paGoThl NOMIIKUIHHKOB
MoxeT mpesblaTh 36000 u (TakoB pecypc caMoro peaykTopa),
HO HE J0JokeH OblTh MeHee 10000 4 (MHHEMANbLHO JOMYCTHMAS
JOJICOBEYHOCTh MOAIIMIHMKA). B HameM cnyvae MOALIMIHHKH Be-
aywero Baja 308 umeror pecypc L, ~ 60-10% 4y, a mommuMnHAKE
Beomoro Bajia 312 umerot pecype L, ~ 50103 u.

~ 50-10° u;

IX. Bropoii 3Tan KOMIOHOBKH peayKTOpa
(puc. 12.10)

BTopoif 3Tan KOMIOHOBKH UMEET LeJIbI0O KOHCTPYKTUBHO odop-
MUTh 3yOuathie KoJjieca, BaJibl, KOPHYC, MNOALIMIHHUKOBBHIC Y3JIBI
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Puc. 12.10. Bropoii 3Tan KOMIOHOBKH PelyKTOpa

¥ NOArOTOBHTH MAHHBIE MJIA NPOBEPKH MPOYHOCTH BAJIOB U He-
KOTOPBIX APYrHX AeTajiei.

TIpuMepHbIif TOPSIOK BHITOJIHCHUA CJICAYIOLIHI,

BriuepunBacM IIECTEPHIO M KOJNECO MO KOHCTPYKTHBHBIM pas-
MepaM, HalineHHbIM paHnee (cM. m. IV). llecrepHio BblnosHseM 3a
OZTHO ILIEJIOE C BaJIOM.

KoncTpyupyeM ysen Beaywiero Baja:

a) HAHOCHM OCEBbIE JINHNUH, YOAJICHHBIE OT CEPEAUHBI PEXYKTOPa
Ha paccrosHue ;. Mcnonb3ys 3TH OCEBble JIMHWH, BHIYEPYMBAEM B
paspese MOALIMIHUKA KAueHUSA (MOXHO BBIYCPYUBATH OIHY MOJIO-
BHUHY NOJIIMIHUKA, a [JIS BTOPOH IMOJIOBHHBI HAHECTH Tabaputhbl);

6) Mexay TopliaMH MOAIMMNHUKOB U BHYTPEHHEH OBEPXHOCTHIO
CTEHKH KOpIyca BBHYCPYMBAEM Mas3eyJepXKUBAIOLINE KoJblia (CM.
puc. 9.39). Mx Topubl DOMKHBI BBICTYNAaTh BHYTPb KOpIyca Ha
1-2 MM ot Buyrpenneli crenku. Torma stu Koabna OymyT
BLIHOJIHATH OJHOBPEMEHHO POJb MACIOOTOPACHIBAIOMIMX KOJEIl.
Jnd yMeHbIUEHHS 4HUCIa CTYNCHEH Bajla KOJbLA YCTAaHABJIHMBAEM
Ha TOT e JAMAMETp, 4YTOo M momuunuHuku (J 40 mm), Duxcanus
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MX B OCEBOM HAmpaBJIEHUH OCYILECTBJIAETCS 3allUICYMKaMH Baja
¥ TOpUAMH BHYTPEHHMX KOJIEL IOAIIMIHUKOB;

B) BbIYEpPYMBAEM KDBIILKH MOAMIMAHUKOB (CM. puc. 9.31-9.33) ¢
YIUIOTHUTENbHBIMH TPOKIaJKaMH (TOMuuHOK ~1 MM) n GonaTamu.
BonaT yciioBHO 3aBOJMTCH B WIOCKOCTh 4Y€pTeXa, O 4€M CBHUIE-
TEALCTBYET BBIPBIB Ha IUIOCKOCTH pasbema.

Boiinounrsie ¥ (QeTpoBhie YIIOTHECHHS HNPUMEHSIOT T[JIABHBIM
o06pa3oM B y3JjaX, 3alOJHEHHBIX IJIACTHYHOH cMa3koil. YmioTHe-
HUS MAHXETHOTO THNA UIMPOKO HCHOJIB3YIOT KaK IpH IJIACTHY-
HBIX, TaK M NpPH XHUAKHX CMAa30YHBIX Matepuaiax (cMm. § 9.5);

r) nepexon Baja J 40 K npucoeIUHUTENILHOMY KOHIY & 32 MM
BBLINOJHAIOT Ha pacctosHuM 10—15 MM OT TOpHAa KpBIIIKH MHOA-
IIMIHUKA TaK, 4ToOBl cTymuma My¢dThl He 3ajeBajia 3a TrOJIOBKH
6G0JITOB KPEILUICHHs KPbILLIKH.

JMHA mpUCOeIMHUTELHOrO KOHIA Baja J 32 MM ompenens-
€TCs JUIMHOM CTymuubl MyQTHI

AHaJNOruYHO KOHCTpyHpYeM y3ed Bexomoro Bana. OOpatum
BHAMAHHE HA CJICAYIOLIHAE OCOOCHHOCTH:

a) ana Quxcamuu 3y64aToro KoJjieca B OCEBOM HAmpaBJICHUH
IpeNyCMaTPUBAEM YTOJIIICHHE BajapC OJHOM CTOPOHBI M YyCTa-
HOBKY DPAcIOpHOHf BTYJIKH — C ApYroii; MECTO Nepexona Bama OT
& 65 mm x J 60 MM cMewiaeM Ha 2—3 MM BHYTPb paclOpHOif
BTYJIKM C TeM, 4TOOBI rapaHTHPOBAThH MPHXATHE Ma3eyAepKUBAFO-
LIEro KoJiblla K TOpLY BTYJIKM (2 HE K 3aIUieYuKy Bajal);

6) OTJIOXKHB OT CEpPEAMHBI PEAYKTOPA paccTosHue l,, MpoBOIUM
OCEBbIC JIMHHM M BBIYEPUYHUBAEM MMOALIMITHHUKH *;

B) BBIMEPYMBACM Ma3€yACPKUBAIOIINE KOJbLA, KPHIIKH IOJ-
LIMITHUKOB C MPOKJIaAKaMu 4 OONTamm;

I) OTKJAAbIBAEM PACCTOSHHE I3 U BHIYEPYMBAEM 3BE3MOUKY Liell-
HOW mepenadd; CTymuna 3Be3JO0YKH MOXET OBITb CMELICHA B OOHY
CTOPOHY IJIi TOro, 4TOOBI BaJl He BBICTYNAJ 3a MpEaesbl PEayK-
TOpa Ha OOJBIIYIO JJTHHY.

Iepexox ot J 60 MM k J 55 MM cmemaeM Ha 2—3 MM
BHYTPh NOJUIMIOHHKA C TE€M, 4TOOBI TapaHTHPOBATL MpPHXATHE
KOJblla K BHYTPEHHEMY KoJiblly nommmunuuka (a He K Bajyl),
OTO KOJIBLO — MEXAY BHYTPEHHUM KOJIBLOM NOIIINNHUAKA U CTYIH-
ned 3BE3M0YKH — HE JOIyCKaeT KacaHMs CTYNMIBI M cemapatopa
NOAIUUITHUKA

Jl) OT OCEBOro MEpEeMEIICHHUs 3Be3f0ouKa (GUKCHpYyeTCs Ha Bajy
TopuoBbiM KpericHuem. Ilaiiba mpmwkuMmaeTcs K TOPLY CTYMHIB
ONHUM MJM OBYMs BHHTaMH. Caedyem 06a3ameabHo hpedycmom-

* Ecnu HeT 0cOObIX YKa3aHHMH, TO MOXHO DAcNoJiaraTh OCH MOJLIMII-
HHMKOB BE[ylIEro ¥ BEAOMOIO BajJiOB Ha OJHOH MPAMOH JIMHHH.
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pemb 3a30p MeXIy TOpUOM Baja M IiaitGoit B 2—3 MM ajs
HaTsTa.

Ha Beaymem u BeJOMOM BajlaX NpPUMEHSEM IHIOHKM ITpU3Ma-
THYECKHE CO CKpyrieHHbIMM Topuamu nmo I'OCT 23360—78. Bui-
YepuMBAEM INIOHKH, NMPUHMUMAA MX IJIMHBI HA 5—10 MM MeHslie
IJIMH CTYIHL,

HenocpeacTBEeHHBIM H3MEPEHUEM YTOUHSAEM PACCTOSIHHS MEXIY
ONOpPaMM M PACCTOSAHHUSA, ONPEICIAIONINE IOJIOKEHUE 3yOYaThIX KO-
JieC U 3BE3JOYKH OTHOCUTENbHO omop. Ilpu 3HaumTenbHOM H3Me-
HEHMH STUX PACCTOSHMH YTOYHSAEM pEakUUM ONOp U BHOBb IIPO-
BEPSEM JOJIrOBEYHOCTL MOAILMITHUKOB.

X. IlpoBepka NpPOYHOCTH IINOHOYHBIX COEIUHEHHI

lInonkn npu3MaTH4YeCKHe CO CKPYI/IEHHBIMH ToOpRamu. Paszmephl
CEYEHMI IIMOHOK U Na30B ¥ auuHel minoHok — no 'OCT 23360 — 78
(cM. Tabn. 8.9).

MartepHali IMOHOK — cTaib 45 HOpManM3OBaHHAA.

Hanpsxenus cMATUSA U YCIOBHE MPOYHOCTH Ho dopmyite (8.22)

2T
My ———— <L o]
b Ty R G

Honyckaemble HANpSOKEHUS CMATHS OPH CTAJbHOH CTymHue
[oeu] = 100 +120 MIla, npu uyrysHoil [0cy] = 50+70 MIla.
Beaymuit Ban:d=32mMm; bx h=10 x 8 MM; t; =5 MM;
DnuHa wnoHkd /=70 MM (OpH [UIMHE CTYNMUBI IOJIYMYy(THI
MVBIT 80 mm, cMm. Tabs. 11.5); MOMEHT Ha BeaymeM Baiy
T, =125-10° H-mmM;
_ 2.125-10°
"~ 32(8 - 5)(70 — 10)

(Matepnan nonymyptr MYBII — uyryn mapxu CU 20).

BenoMmruiii Bam

W3 nByx WINOHOK — mox 3yOuaThiM KOJIECOM M IOXA 3BE3I0Y-
Koif — GoJiee HarpyxeHa Bropas (MEHbIIE JUaMETp Bajia ¥ MO3TOMY
MEHBIIE pa3Mephl IMONEPEeyHOro ceueHus mmoHkH). IlpoBepsem
LIMOHKY MOA 3Be3q0uKoii: d =55 MM; b x h=16 X 10 MMm; t; =
= 6 MM; quHa mnoHkd | = 80 MM (IpM AJIMHE CTYNHUBI 3BE3H0Y-
k1 85 MM); MomenT T3 = 625-10% H-mmMm;

_ 2-625-10°
"~ 55(10 — 6)(80 — 16)
(OOBIYHO 3BE3NOUKM H3TOTOBJSIOT M3 TEPMOOOPAOOTAHHBIX Yrie-

POIHUCTBIX WJIM JIETHPOBAHHBIX CTaseH). YcioBue Gy < [Ocy] BBI-
MOJIHEHO.
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XI. YTouHenHblil pacyeT BaJOB

IIpuMeMm, 4TO HOPMAJILHBIE HANMPSXKEHUS OT M3ruda U3MEHSIOTCA
IO CHUMMETPUYHOMY IMKJIY, a KacaTeJbHbIE OT KpPYYCHHS — IO
OTHYJIEBOMY (IYJIbCHPYIOLUEMY).

VTOYHEHHBII pacuyeT COCTOMT B ONpEAECHNH Ko3pduuueHToB
3amaca MPOYHOCTH S [UIA OMACHBIX CCYEHHHl M CpaBHEHMH HUX
¢ TpebyembiMu (momyckaembiMu) 3HaueHusMmu [s]. IIpounocts
cobyrogesa npu s > [s].

ByneM npou3BOAMTH pacyeT JIS MPEANOJIOKHTEIbHO ONMACHBIX
CEYEHHIf KaXIOro U3 BAJIOB.

Benywuit Bas (cm. puc. 12.8).

Marepuan Baja TOT Xe, YTO W JUIS LIECTEPHH (LIECTEPHS
BBIMOJIHEHA 3a0[HO C BAJIOM), T. €. cTajb 45, Tepmuyeckas obpa-
60TKa — yJIy4ILCHHE.

Ilo T1abn. 3.3 mpm gmamerpe 3arotoBku g0 90 MM (B HauieM
cnyuae d,; = 71,66 mMm) cpennee 3Hauenue o, = 780 MIla.

[Ipenesn BBLIHOCIHBOCTU NMPH CHMMETPUYHOM IMKJIE H3ruba

c-, #0430, = 043780 = 335 MIla.

ITpenes BBIHOCIMBOCTH NIPH CHMMETPHYHOM LUKJIE KACATE/IbHBIX
HaNpsOKeHUH

1_3 ~0,580_; =0,58-335 = 193 MIla.

Ceuenue A—A. D10 ceucHUe MpH Mepenaye BpaLAIOLIEro Mo-
MEHTa OT JICKTPOABUraTess uepe3 MypTy pacCUMTBIBA€M Ha Kpy-
yenue. KoHuEHTpalMIO HAMpPSOKEHMH BBI3bIBAET HAJMYUE ILIIOHOY-
HOM KaHaBKM.

Koadpduuuent 3anaca npoyHoCcTH

T-
s=s= b
ks
—T, + ‘l’r‘tm
8!
TA€ aMIUIMTYNAa U CpeAHee HaNpsDKEHHE OTHYJIEBOTO HHKJIA

T T
T, =T, = max 1

2 - ZM/KHCTTO.
IMpu d =32 mm; b=10 MM; t; =5 MM o Tabi. 8.5
1td3 _ btl (d — t1)2 _

Wenerro = T6— 2d
3,14:32°  10-5(32 — 5 —
= TR ) = 5,88.10° mm”;
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125-103

Ty = Tm = m= 10,6 MTla.

Ipunumaem k, = 1,68 (cM. Tta6n. 8.5), €, ~ 0,76 (cm. Tabn. 8.8)
Yy, ~ 0,1 (cm. c. 166).

193
10,6 + 0,1-10,6

s=5,= = 17,85.

1,68
0,76

I'OCT 16162—78 yxaspiBaeT Ha TO, YTOObI KOHCTpPYKHus pe-
OYKTOPOB INpEeAyCMaTpUBaJla BO3MOXHOCTh BOCIIPUATUS pajHalib-
HOIf KOHCOJILHOW Harpy3ky, IPUJIOKEHHOH B CepefliHe MOCaZ04HOMR
vyacTH Bajla. BennmuuHa 5TOH HArpy3kM Jis OIHOCTYNEHYATBIX
3y6uaTbIX PeNyKTOPOB Ha OLICTPOXOAHOM Bany MODKHA ObITb
2,5)/Ts upu 25-10° H-mm < Ty < 250-10° H-mm.

Ipunss y Beoyuiero Baja AJNMHY I[OCAJOYHOM YAacTH IOM
mydTy pasHoii mimuHe nonymygrtel | =80 mMm (mydpra VBII nna
BaJIOB AMaMETPOM 32 MM), NOJyYUM H3ruOaromuii MOMEHT B cede-
HUH A—A OT KOHCONBbHOH Harpysku M =25 [/125-103-%2:
=354.10° H-mm.

Kosddpunuent 3amaca mpoYHOCTH IO HOPMAJIBHBIM HAIPSKE-
HUSIM

sgm Ot 3 66
E‘10 + Vo0 1.8 9,7
80 v o-'m 0,87 2

31€Ch ONYLICHBI IPOMEXYTOYHbIC BBIKJIAJKU (AHAJIOTWIHBIC BHIKJIAMA-
KHd CM. HHXE B pacyeTe Beaomoro Baja Ha c. 313).
Pesynprupyromuii xospduumest 3anaca npoYHoCcTH

s 166-785
Vst +s2  )/16,6% + 7,852

s =17,

nojyumiics Omm3kuM Kk xo3dduumenty 3amaca s,= 7,85. 310 He-
3HAYUTEJILHOE PACXOXXICHUE CBUAETENILCTBYET O TOM, 4TO KOHCOJIb-
Hbl€ Y4aCTKM BQJIOB, PACCYUTAHHBIE MO KPYTALIEMY MOMEHTY H
COTJIACOBAHHbBIE C PAaCTOYKaMM CTaHAAPTHBIX MOJNYMy(dT, oKa3bIBa-
IOTCS NPOYHBIMH M YTO Y4€T KOHCOJIbHOH HArpy3KH HE BHOCHT
CyllecTBeHHBIX u3MeHenui. Hamo ckasate M o ToM, uTtO dakTH-
4eCKOe pacxoxJeHue OymeT euie MeHblIe, Tak Kak IocajoyHas
4acTh BaJia OOBIYHO GbIBA€T KOpoue, 4eM [JuHA neaymMydrsl,
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YTO YMEHbIIAET 3HAYEHHS W3ru6arOMIEro MOMEHTA H HOpMalb-
HBIX HallpsKEHHH.

Taxoit Gonpmioii ko3dduuueHT 3anaca npounoctu (7,85 win 7,1)
ofbscHAETCs TEM, YTO AMAMETp Baja ObL1 YBEJMYCH NpPH KOH-
CTPYHPOBAHUMH [JIA COEOMHEHUA €r0 CTaHAapTHOH My(TO# ¢ BajIOM
3MEKTPOLABUraTENS.

ITo Toit e npuyMHE NMPOBepATH MPO4HOCTH B cedeHMax B—B
H B—B HeT HEOOXOOMMOCTH.

Benomerit Ban (cM. puc. 12.9).

Martepuan Basna — cranb 45 HopmanusoBaHHas; 6, = 570 MIla
(cMm. Tabn. 3.3).

[penenbl BBIHOCAUBOCTH G-, = 0,43-570 = 246 MIla u 1_; =
= 0,58-246 = 142 MIla.

Ceuenue A—A. JuameTp Baja B 3TOM CeueHHH 65 MM.
KoHuenrpanys HalipsokeHMii OOYyCJIOBJIEHa HaJIMYHMEM HINOHOYHOM
kaHaBku (cM. Tabm 8.5): k,=159 u k,=149; macmrabusie
dakroper €,=0,775; €,=0,67 (cm. Ta6n 8.8); xoadpdunmeHTH
Yo~ 0,15 u Yy, ~ 0,1 (cm. c. 163 u 166).

Kpyrsumit moment T, = 625-10° H-mm.

W3srnbaromuii MOMEHT B TOPH3OHTANbHOM IUIOCKOCTH (CM.
puc. 12.9)

M’ =R, 3l, =75-82=6,15-10> H.mm;
u3rubarolmii MOMEHT B BEPTHKAJBLHON IMJIOCKOCTH
M" = Ry3l, + F,,%z— =1675-82 + 830 ?’—%ﬁ= 275-10% H-mm;

CYMMapHBIii M3rubGaromuii MOMEHT B cedeHun A—A
My 4= ]/(6,15-103)2 +(275-10%)?% ~ 27610 H-mm.

MowmeHT conpoTusiieHus kpyuenuio (d =65 mMm; b= 18 mm;
ty =17 MM)

nd® bty (d—t;)?
VVI(HCTTO= 16 - 1( Zd 1) =

3,14.65°  18.7(65 — 7)* 3
= T 265 = 50,75-10 mm>,

MoMeHT conpoTHBICHHA H3ruby (cMm. Tabu. 8.5)
nd® bty (d - t,)?
Wierro = 32 : 2d =
_3,14-65°
Y]

—3,25.10° = 23,7.10% mm>.
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AMIUINTYJAa U CPEIHEE HanpsHKEHHE [UK/IA KacATe/IbHBIX
HaNpsOKEHUi

T, 625-10°
2W,rero 2-50,75-10°
AMMIMTYa HOPMAJIbHBIX HANpsDKEHHMN u3ruba

M,_ 276103
= WA 4= 237107 ~ 11,6 MTIla; cpennee HanpskeHUeE G, =0.
HETTO ’

= 6,17 MIla.

Ty =Ty =

Gy

Kosdpdpuuuerr 3amaca mnpoyHOCTH II0 HOPMAaJIbHBIM Hamps-
KECHHUSAM

o, _ 246
k 1,59 11,6

[
’E;Gu + \l’oo‘m 0’775

~ 10,3.

S =

KoadduuueHT 3amaca NpOYHOCTH MO KacaTejJbHbIM Hamnps-
KEHUAM

T-1 142

5= = =99,
v, 2617101617
€, 0,67

Pesynbrupyrommuii koddhGuIueHT 3anaca NPOYHOCTH IS CEUCHUS
A-A

S6S¢ 10,3-99

- Vs + 52 B /10,32 + 9,9 alia

N

Ceuenue K— K. Kouuentpanus HampspxkeHui oOyciioBiieHa MO-
ca/IKoil MOJIIMITHUKA C TApaHTHPOBAHHBIM HAaTAroM (cM. Tabi. 8.7);

—l—(f— =340 u l::—' = 2,44; npunumaeMm Y, = 0,15 u Y. =0,1.

80‘ T

Wsrubarommii MOMEHT
M, = Fyl; = 5126-82 ~420-10° H . mm.
OceBoit MOMEHT CONPOTUBIICHUA

nd®  3,14-216-10°
2 2

W= =21,2-10% mm3.
AMIUIMTY]a HOPMAJIBHBIX HAMPSKEHHI
M, 420-103

o = Omax = 3= 375105 ~ 20 MIla; o, =0.
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TlonapHelii MOMEHT CONPOTHUBJIECHHS
W,=2W =2-21,2-10° = 42,4-10° Mmm3.
AMIIMTYZa M CpelHee HANpPSKCHUE LUK KAacaTeJbHBIX Ha-
NpsDKEHNI

_ Tonax T, 625-10°
BT = oW, T 2.4z4.10° o4 MITa.
Ko>pduuueHT 3amaca NpoYHOCTH 0[O HOPMAJbHBIM HAmNps-
KEHUSIM

_ O-1 246
So= % = 340.20
PR

(4

Kospduumest 3amaca NpOYHOCTH [0 KACATENBHBIM HANps-
KEHUSIM

T-1 142

k, T 2447440174
?‘Cv + ‘I’r‘rm *

T

7,60.

S =

PesynbTupyromuii xoaddunuesT 3anaca NpoyHOCTH M ceve-
aug K—-K

= SeS: 346-760
Vst +s2 /3,46 + 7,602

Ceuenue JI—JI. KonueHTpanus HanpsokeHUH OOYCJIOBJIeHA Iie-

pexogoM oT & 60 MM k & 55 MM: mpu %:%zl,l "
r 225

d 55
=165 u k,=1,19 (cM. Tabn 8.2). MacurraGubie daxTopsr (cm.
Tabn. 8.8) g, =10,8; &, = 0,69.

BHyTpeHHue cunoBbie (AKTOpPHI Te Xe, 4TO M IS CeUEHHS
K-K.

OceBoii MOMEHT CONPOTHBIICHUS CECYCHHS

= 0,04 x03pdHIMEHTEI KOHLICHTPAMH HANPSXKEHUH ko =

n-553 s 3
W= = 16,5-10° mm°>.
AMHJ’IHTyﬂa HOPMAJIBHBIX Hanpsmcemlﬁ
420-103
G, = W— 25,4 MITa.
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ITonspHBIT MOMEHT CONpPOTHBIICHHS
W, =2-16,5-10° = 33,0-10° mm>.

AMIIJIHTyL[a H CpE€AHCC HANPSXCHUC HHKJIA KaCaTEeIbHbIX Hanpa-
JKeHHit

625-10%
Ty =Ty = m—*— 9,50 MIla.

KoapduuuenTsl 3amaca mpoaHOCTH
Sq= __246 ~4,7
1,65 254
080 7

S, = 119 142 =82
7 .950
0.69 9,50 + 0,19,

PesynbTupyromuii koopQUIMEHT 3amaca NMPOYHOCTH IS Cede-
uusg JI-JI ’

47-82
§=————==39.
V47 +82°

Ceuenue b— Bb. KoHueHTpanus HanpskeHuit oGycioBiieHa Haju-
YHEM LIMOHOYHOH XaHaBKH (cM. Tabi. 8.5): k;, = 1,59 u k, = 1,49;
€,=08 u ¢,=0,69.

Wsrubarommii MOMeHT (ToJIoXuM x; = 60 MM)

Mg_g = Fyx; = 5126-60 ~ 307-10° H-mm.
MOMEHT CONPOTHBJIEHUS CeYeHHUss HeTTo npH b =16 MM u
t; =6 MM
3,14.55% _16-6(55 - 6)*
32 2:55
AMIUIATYa HOpPMANBHBIX HAlpsDKEHHH H3ruba
Mg _§ 307103

=14,51-10% mm3,

VVHeﬁo =

0= = fasior ~ bl Mila.
MOMEHT CONpPOTHBNEHUA KPYYEHHIO CEYEHHA HETTO
. 3
u/xﬂeno = 2"%—_ 2,09' 103 = 31,11 . 103 MMS.

AMIUINTya M CpellHee HampspKEHHE IMKJAa KacaTeJbHbIX Hamps-
KeHui .
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625-10%

Ty =Ty = LI 10° = 10,01 MIla.
KosdduuueHTsl 3anaca NmpoyHOCTH
S = #‘ X 5,85,
27211
0,8
T = 65.
——-10,01 + 0,1-10,01
0,69 ) + H Os
PesynpTupyrommuit xospuumenT 3anaca npoYHocTH A cede-

Hus b—b
5,85-6,5

S= 2t = 445
1/5,85% + 6,52

CeezneM pe3ysbTaThl NPOBEPKH B Tabaumy:

Ceuenne A—A K-K Jd-JI b—-F

Koaddpuuuent 3anaca s 7.2 3,2 3,9 4,45

Bo Bcex ceueHmsax s > [s].

XII. BoiuepunBanne peayKropa

Penyxrop BeluepuMBalOT B JBYX npoekumsx (puc. 12.11) =na
jqucte popmara Al (594 x 841 mm) B Macmitabe 1:1 ¢ ocHOBHOM
HaAmUCHIO U crmenudmramueit (cM. c. 319-—321).

XIII. ITocanku 3y64yaroro Ko.eca,
3B€3J0YKH H NOJIIMIHHKOB

ITocaaxu Ha3HayaeM B COOTBETCTBUM C YKa3aHUAMH, KaHHLIMH
B Tabn 10.13.

ITocagka 3y6uaToro koJjieca Ha Baj —}Z—;—no T'OCT 25347-82.

IMocanka 3BE3NOYKHM LENHOM Ilepefaid Ha BaJl PEAYKTOpa
H?7/hé.

Hleiixu BajIoB mOJ NOAUIMIHUKH BBHINOJHSAEM C OTKJIOHEHHEM
BaJia k6. OTKJIOHEHUS OTBEPCTHIl B KOpIyce MOJ HapyXHbIE KOJb-
ua mo H7.

OcTanpHele NOCAAKH Ha3Ha4aeM, IOJL3YACh MaHHBIMH TalL
10.13,
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Bapuanm KoHcmpyryuu
Kpbiwna nodwunsuka Be-
dywezo bana c xaccemnom

IIpodoascenue puc. 12.11

Bapuanm rowcmpyryuu
Kpbrwuku nodwunwuxa Be -
domoeo bBana ¢ naccemmsim

ynnomnenuem ynnomuenue
H7
-: @ & 9047 116 ¢55h6’
— ' !
ﬂ PUOKE .\ ghr J m
1/' ' I
" i 119 PEOKG
| 932h6
P 130H7
O06o0-
MMo3. | 3na- Hanmenopanue Kon. TMpumeuanue
YECHHE
JoxymenTanus
[MoschuTenbHast 3amucka 1
COopouHsni yepTex 1
Hetanu
1 Bas-wectepHs Bemyuiuni 1 | Cranp 45
2 Konbuo ynjaoTHHTeNbHOE 1 Boiinox
3 Kprnuka moAmnnHuKa CKBo3Has I |CY 15
4 Ipoxmanxa perynnpoBoyHas; 2 | Crans 10
KOMILIEKT
5 Konpuo maseynepxusarolee 2 | Cranp C13
6 Kpblrka nommumHuka riayxas 1 |[CYU s
7 Konpuo ynnornutensnoe 1 | Boitnok
8 aitba TopuOBas 1 Cramp C13
9 Ilnanka cromopHag 1 | Cramp C12
10 Kopnyc peaykropa 1 |CU 15
11 Kpbmrka xopmyca 1 |CU1s
12 Kpbiillka CMOTPOBOrO OKHa 1 {CY 15
13 Ilpoknanxa 1 KaproH Ttexnu-
4eCK M
4 Kpbimuka nommunHuka rayxas| 1 | CY 15
15 MacroykasaTenp Ke3JI0BbIif 1 | Cramp C13
16 ITpoknanxa 1 | Pesauna macno-
cToMKas
17 Ilpobka 1 | Cramp C13
18 3pe3mouxa Bemyuias 1 | Cramp 40X
19 Kpbmrka nomuunsuxa cksosas | 1 | CU 15
20 Konbuo pacnoproe 1 | Cramp Cr12
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IIpodordicenite

O6o-
ITo3. | 3Ha- HaumeHnoBaHue Ko IMpumeya Hue
YeHHUe
21 Kombuo maseyzepxusaroluee 2 | Cram C13
22 Brynka pacmopHas 1 | Cram Cr2
23 Koseco 3y6uatoe wmumuHapu-| 1 | Crame 45
YecKoe
24 Ban BenoMmeit I | Cranp 45
25 IMpoxianxa perysupoBovHas ; 2 | Cram 10
KOMIL1EXT
CranpapTibie W3aeus
101 Bosar M10 x 30.58 8
F'OCT 7798—-70*
102 Iait6a mpyxunHas 10 8
I'OCT 6402—-70*
103 Bonat M6 x20.58 4
roCT 7798-70*
104 Boar M16x100.58 4
T'OCT 7798 —-70*
105 laiixa M16.6 4
T'OCT 5915-70*
106 Ilait6a npyxuHHas 16 4
'OCT 6402-70*
107 Bont M16x110.58 4
r'OCT 7798—-70*
108 Taiixa M16.6 4
T'OCT 5915-70*
109 Illaii6a npyxuHnas 16 4
r'OCT 6402—70*
110 Boxt M12 x 30.58 4
rOoCT 7798 —70*
111 Taiixa M12,6 TOCT 5915-70*} 4
112 Mlaii6a npyxunHas 12 4
F'OCT 6402—-70*
113 Bonr M10 x 32.58 1
r'OCT 7798-70*
114 Boar M12 x30.58 12
I'OCT 7798-70*
115 Maii6a npyxunHas 12 12
FOCT 6402-70*
116 IMnonxa 16 x 10 x 80 1
T'OCT 23360—78
117 Mmonka 18 x11 x70 1
I'OCT 23360—78
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Hpooosxncenue

060-
Ios3. | 3Ha- HaumeHnoBaHue Kon. Ipumeuatiue
yeHue
118 MoquumHux 312 2
I'OCT 8338-75
119 HNoamwunuux 308 2
I'OCT 8338-175
120 MTudT 10 X35 TOCT 3129-70 2
Tlpoune w3gesms
121 IIpecc-macnenxka M10 x 1 4
T'OCT 20905-175
O6Go3HayeHHe HOKyMEHTa
no 'OCT 2.201-80
Usm. | Jluct | Ne noxym.| oan.| Harta

Pa3zpa6. PeaykTop Jlur.| Jlucr | Macuwta6
Ipos. KOCO3yOblif I I

OXHOCTY-
H. romtp MEHIATHH | plynexe npeanpuatia
. . (yue6GHoOro 3aBenmeHus)
VrB.

XIV. Bbigop copra macia

CmasbiBanue 3y04aToro 3aueriieHus NPOU3BOAUTCA OKYHAHHEM
3y6uatoro Kojieca B Macjo, 3alMBaEMoe BHYTPb Kopmyca IO
ypoBHsA, O0GECHeYyMBAIOMIET0 HOTPYXEHHE Kojieca NPHUMEPHO Ha
10 mMm. OGwvem macisHo¥ BaHHBI V onpepenseM M3 pacdeTta
0,25 nm® Macma ma 1 kBT mnépemaBaeMoif MOIHOCTH: V=
=0,25-12,7 23,2 om>.

ITo 1abn. 10.8 ycranaBnuBaem Bs3kocTh macia. IIpm KoHTakT-
HBIX HampskeHusaX oy = 392 MIla n ckopoctu v = 3,38 M/c pexo-
MeHAyeMas BS3KOCTb Macjla [JOJDKHa ObITb NPHUMEPHO paBHA
28107 m?/c. ITo_Ta6s1. 10.10 npUHUMaEeM MacjIo MHAYCTPHAILHOE
H-30A (no I'OCT 20799 —75*).

Kamepbl MONUIMNHMKOB 3aMOJHAEM IUIACTHYHBIM CMAa30YHBIM
matepuasiom YT-1 (cM. Tabi. 9.14), neproauuecku MOMOJIHAEM €ro
HIIPULIEM 4Epe3 MPEecC-MACJICHKH.

11 3akas 344 321



XV. Céopka pexykropa

Ilepen c6opKoif BHYTPEHHIOIO IIOJIOCTb KOpIyCa pexyKTopa
THIATEJBbHO OYHIIAIOT M NOKPBIBAIOT MAcJOCTONKON Kpackoit.

COopky NpOU3BOIAT B COOTBETCTBHU CO COOPOMHBIM UEPTEKOM
penyxropa, HauMHas C Y3J0B BaJiOB:

Ha BEYIIMi BaJl HACAXHUBAIOT Ma3seydepXXUBAKOILHME KOALLA M
INAPUKONMOAIIMIIHAKY, TIPeABAPUTEILHO HArpeThle B Macle HO
80—100 °C;

B BEJOMBII BaJ 3aKkjafbiBaloT mmoHKy 18 x 11 x 70 u nanpec-
COBLIBAIOT 3y6uaToe koJieco OO ymopa B OypT Bajia; 3aTeM Haje-
BalOT PACIOPHYIO BTYJKY, Ma3eyAepKUBAIOUIME KOJbLA M YCTa-
HaBJIMBAIOT IUAPHKONOALIMIIHUKY, NPEXBAPUTEILHO HATPETHIE B
Mmace.

CoGpaHHble Bajbl yKJIAaJbIBAIOT B OCHOBAaHME KOPHYCa peAyK-
TOpa M HAAEBAIOT KPBHIWIKY KOpIyca, MOKPHIBasA IpPEeABapHIECILHO
TIOBEPXHOCTH CThIKA KPBILUIKA M KOPIYca CHHPTOBHIM JIaKoM.- [{na
LEHTPOBKHM YCTaHABJIMBAIOT KPBHILKY Ha KOPIYC C NOMOUILIO ABYX
KOHMYECKHX IUTH(TOB; 3aTATMBAIOT OOJTH, KpENsIlHe KPBHILIKY
K Kopiycy.

ITocne 3Toro Ha BEAOMBIN BaJ HAAEBAIOT PACIOPHOE KOJBLO,
B TNOAMMKNHHKOBBIE KaMepbl 3aKJa[JbIBAIOT IJIACTHYHYIO CMa3Ky,
CTaBAT KPBILIKK IOJIIMIHUKOB C KOMIUIEKTOM METa/LJIHYECKUX
NPOKJANOK A PEryJIUpPOBKH.

. Ilepen mocTaHOBKOM CKBO3HBIX KpBILIEK B INPOTOYKH 3aKJja-
IBIBAIOT BOMJIOYHBIC YIUIOTHEHMS, IPONUTAHHBIE TOPIYUM MaCJIOM.
IIpoBepsIoT NPOBOpPAYHBAHHUEM BAJIOB OTCYTCTBHE 3aKIMHUBAHHSA
NOJMHITHUKOB (BaJIbI JOJDKHBI IIPOBOPAYUBATLCA OT PYKH) M 3aKpen-
JISIOT KPbILIKM BHHTAMH.

Jlanee Ha KOHEH, BEAOMOro Baja B IUMOHOYHYIO KaHaBKY
3aKJIabIBAIOT IUMOHKY, YCTAHABIMBAIOT 3BE3J0YKY M 3aKpeIIsioT
€e¢ TOPIOBBIM KpEIJIEHHEM; BHHT TOPLOBOIO KPETUJICHHS CTOMNOPAT
CHEIHAJIPHOH TIAHKOMH.

3aTem BBEpPTHIBAIOT NPOOKY MACIOCHYCKHOIO OTBEPCTHS € Npo-
KJIaJKOH ¥ Ke3JIOBBIH MacjoyKa3aTesb.

3aMBalOT B KOPIYC Mac/Io U 3aKPhIBAIOT CMOTPOBOE OTBEPCTHE
KPBILIKOH C NPOKJAAKOil M3 TEXHHYECKOrO KapTOHA; 3aKpPeIUisioT
KpHIKY Oontamm.

CoGpanHbiif peayKTOp OGKATHIBAIOT M IIOABEPraloT UCHBLITAHHIO
Ha CTEHAE IO NporpaMMe, YCTAHABJIXBAEMON TEXHHYECKHMH YCIIO-
BUSMU.



§ 12.2. PACYET HUWJIMHAPUYECKOI'O KOCO3YEOro
PEAYKTOPA C KOJIECAMH U3 CTAJIA
NMOBBIMEHHOM TBEPJOCTH

IIposenem »3TOT pacier Ans Toro, u4TobHl mOKa3aTh, Kak
BAMSAET TBEPAOCTL 3yObeB HA pa3Mephl penykTopa. Bce namHbie
U1 pacyeTa NpHMMEM TaKHMH Xe, KaKk H B NPeAbIAyLIEM MPHMEpPE
(cM. § 12.1); U3MEHUM TONBLKO MATEPHAILL, W3 KOTOPHIX BBIIOJ-
HeHbl 3yO4aThie KoJsieca.

3AJAHME HA PACYET

PaccyMTaTh OJHOCTYICHYATHIH TOPH3OHTAJIBLHBIN LWIMHAPHYE-
cKHit Koco3yOmlif penyxtop (cM. puc. 12.1 u 12.2) ans npusoga
K JICHTOYHOMY KOHBEHEpY MO CJCAYIOIUM JaHHLIM: BpaLaroL{Uid
MOMEHT Ha Bajgy Kojeca T, =625-10° H.mMm; nepenarounoe
YUCIO peAyKTopa u = 5.

[Tpumem MaTepuansl: nja mectepuu crans 40XH, TepmooGpa-
6oTka — oO6beMHas 3axanka go TtBepaocty HRC 50; mna xoieca
ta xe cragp 40XH, tepmooOpaborka — O6bEMHAs 3aKajka o
tBepaoctd HRC 45 (cm. Tabn. 3.3 u 3.9).

PACYET PEAYKTOPA

JonyckaeMble KOHTaKTHbIC HampsxeHus [cM. dopmyay (3.9)]

[Gn] — S HiimbKHL
[Sx]
Ilpenesi KOHTaKTHOH BBHIHOCIMBOCTH NMpH 6a30BOM YHCIIE LHUKJIOB
U BHIOpAHHOrO Matepuaja (cM. Taby. 3.2)

OHlimb = 18HRC + 150.

KoobduuueHT n0oIroBeYHOCTH HPHM MIMTEIbHON 3KCILUTyaTALMM
peayKkTopa, KOrJa 4YHMC/IO IMKJIOB HarpyxeHdusa Oojblie 6a3oBoro,
Kgr=1; xoabduument GesomacHocTH IHpH OOBEMHOH 3akajike
[Su] = L.2.

JomyckaeMoe KOHTAKTHOE HANpPSXECHHE IS WIECTEPHU

[om] (18HRC + 150) Ky, (18-50 + 150) 1

g =

OH1 [SH] 1’2

OOMYCKAacMO€ KOHTAKTHOC HANPSDKCHHUE IUIA KoJieca

[om] = (I8-45 ;’2150)1 800 MITa.

=875 MIla;
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Jins Koco3yObIX KOJIEC DPACYETHOE HONMYCKaeMOe KOHTAKTHOE
Hanpsokerue [cMm. dopmyny (3.10)]

[ox] = 045 ([ox1] + [Ox2]) = 0,45 (875 + 800) = 755 MIa.

Koad¢uuueHT Harpy3ku Aj18 HECUMMETPHYHOTO PACMOJIOKEHHS
3y64aThIX KOJIEC OTHOCHTEJIBHO ONOpP (3TUM Mbl y4YHUTBIBAEM HATH-
XEHME OT LEMHOM mepenayu) npy MOBBINICHHOW TBEPIOCTH 3yObeB
no tabn 3.1 opumem Kyp = 1,35.

Koah¢puuueHT MMpHHBI BEHLA IO MEXOCEBOMY PACCTOSHMIO

npuHEMaeM Y, = — = 0,250 (cm. c. 36). Jlna xojiec MOBBIILIEH-
aw
HOM TBEPAOCTH CNEAYET NPUHMUMAThH 3HAYCHUA \p, MEHbILME, YEM

IJIA KOJIeC HOpMaJIbHOH TBEpmocTH. B mpumepe, pasobpaHHOM
BBIILIE, IS KOJEC HOPMAJbHOM TBEpAOCTH ObLT MPHHAT K0d3du-
IUeHT Y, = 0,4.

MexoceBoe pacCTOSTHUE U3 YCJIOBUSA KOHTAKTHOM BBIHOCIUBOCTH
aKTHUBHBIX HOBCpXHOCTeH 3y6beB [cM. c])opmyny 3.7]

625-103-1,35-
=K, (u+1)1/[0 ]’2 ’;’:’V _43(5+1)1/7552 0550 =
=160 mm.

IMpumem mo I'OCT 2185-66 (cm. c. 36) a, =160 mm. Ha-
HOMHHMM, YTO B IpUMeEpE, pa3o0paHHOM BhILIE, MEXKOCEBOE pac-
crosuue 6vuio a,, = 200 MM.

HopManbHelii Moayns 3aneruieHus

m, = (0,01 +0,02) a,, = (0,01 +0,02) 160 = 1,60 +3,20 mm.
ITo TOCT 9563—60 npunuMaem m, =2 MM (cM. c. 36).

IpumeM npeaBapuTejLHO Yrojl HakjioHa 3yObeB P = 10° u
onpeneauM 4ucia 3yObeB IIECTCpHM M KoJieca:

2a, cos  2-160-cos 10°  320-0,985

A= GrDm - G+DZ0 - 12 - %%

OpAHAMAEM 2y = 26; Toraa z, = zyu = 265 = 130.
YTouHsieM 3Ha4YEHHME YIJia HAaKJIOHA 3yObeB:

(zy +25)m, _ (26 +130)2,0
2a,  2-160
OCHOBHBIE pa3Mephl WIECTEPHH U KoJeca

Henutenpable AMAMETPhI

m, 20-26 '
= S BP = 075 T OB MM

=0,9750; B = 12°50'

cos P =

4



m, 20-130
cosB 2 0975

dy =

= 266,75 mm.

ITposepka

A er dy _ 5325 +2 26675 _ 1¢0 v

HAunameTpsl BepuiiH 3y6neB
dgy =d; + 2m, = 53,25 +2.2,0 = 57,25 mm;
dgy = dy + 2m,, = 266,75 + 2-2,0 = 270,75 mm.

IMIupuna xoncca by = Yy,a, = 0,25-160 = 40 mm.

IMupuna wecrepuu by = b, + 5 MM =45 Mm.

B npumepe, pa3obpaHHOM BbIlllE, IIMPAHA KoJjieca Obuia b, =
= 80 MM, a mectepHu — by = 85 Mm.

KoshduuueHT WHPHHBI WECTEPHH [0 AHAMETPY

b, 45

Vps = El—= 5325 = 0,85.
OxpyXHas CKOPOCTb KOJIEC
y = ©;dy _ 101,5-53,25 — 27w,

2 2-10°

rae ©; = 101,5 pan/c.

IIpu naHHON CKOPOCTH M NMOBBIIIEHHOH TBEPAOCTH MPHUHUMACM
8-10 cremeHb TOYHOCTH (cM. c. 32).

OnpenensieM xo3pOUIUEHT HArpy3KH Ui MPOBEPKM KOHTAKT-
HBIX HaNpsKeHUI

Ky = KppKpo Ky,

IMo 1aba. 3.5 npu Yy = 0,85 nis HECUMMETPUYHOrO PAacHOJIO-
XEHNs KOJIEC NOBbIICHHOR TBepaocTH Kpyg = 1,23.

ITo Ttabn. 34 pua 8- cremeHM TOYHOCTH M CKOPOCTH
2,7 M/c Ky, = 1,08.

IMo Ttab6n. 3.6 maa koco3ybelx Konec mpH ckopoctd 2,7 Mfc
u nosbluieHHOH TBepmoctu Ky, = 1.0.

Taxum obGpasom,

Ky =123-108-1=1325.
IIpoBepka KOHTAKTHBIX HANpPsOKEHH

270 TzKH (u + 1)3 _
—— =

=
» bzu
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=712 MTla < [oy].

270 ] /625-10%-1,325(5 + 1)°
160 40-25

Cuuibl, JEHCTBYIOLIME B 3aLCTJICHAM
2T, 2-625-10°

oxpyxHas F, = i = 36675 = 4700 H;
oo tga tg20° .
pamuansHas F,=F, cosp 4700 o 1°50° — 1750 H;

ocesas F, = F,tg B =4700tg 12°50' ~ 1040 H.
IMposepka 3yObeB Ha BHLIHOCAMBOCTh IO HANPMKEHMAM M3ruba
[eMm. dopmyny (3.25)]
— F IKFY}"YBKFa
op= ———F -2

< .
bm, [or]

Koapopument narpysxu Kp = KpgKp, (cM. c. 42).

Mo Tabn. 3.7 npu Y,y = 0,85, HECUMMETPHYHOM PACIIONIONKEHUH
3y6yaThIX KOJIEC OTHOCHTEJILHO ONOpP M MOBBHILIEHHOH TBEPLOCTH
K FB = 1,31. '

Mo tabn. 3.8 ons 8-if cTemeHn TOYHOCTH, CKOPOCTH v = 2,7 M/C
¥ nosbilicHHOW TBeproctH Kp, = 1,1,

Takum oGpazom, Kr =131-1,1 ~ 145.

Kosdppunuenr, yuursiBaromuii ¢opmy 3yba, Yy BoiOupaeM B
3aBHCMMOCTH OT O3KBHBAJCHTHBIX 4YHCEN 3yObeB 2,5 M z,, [cM.
nosicienus k popmyine (3.25)]:

2

LIS WECTEPHU Z,, = —58—3—13— = 0975 ~ 28;
130
I Kojieca Zy,, = - ———= & 140.

cos’ B 09753
TIpu stoM Yz =384 u Yp, = 3,60 (cm. c. 42).
Jonyckaemoe HampsiKerHue

G‘F)'limb
[GF] [SF] .

3necy o tabn 3.9 nna cranum 40XH npu o6nemHoit 3akalike
Openesl BHIHOCJMBOCTH NPHM OTHYJEBOM LuKie H3ruba o%jy, =
= 500 MIla.

Kospdumment Gesomacroctn [Sr] = [S¢] [SF)” = 1,80; mo
tabn. 3.9 [Sr]’ ~1,80; nas nokoBox u mTammoBOK [Sp]” = 1.

JlonyckaeMple HANPSXKEHUS IIPH PacyeTe Ha BLIHOCIMBOCTDL AJIA
LIECTEPHA M KoJjeca

500
[Gp] = W‘= 278 MIla.
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HaxoauM OTHOILUEHUS

[or] 278 _
Y,:l = m"— 72 Mﬂa,

[O'F] _ 278 _

Yoo = 360 - 77,5 MIla.

HanpHeiimmii pacuer Bemem Ui 3yObeB IUECTEpHH, TAK KAk
IUIS Hee HAMIEHHOE OTHOLICHHE MEHBIIE.

KospdunueHr Yy yUHTHIBACT MNOBBILICHHE NPOYHOCTH KOCHIX
3y6beB MO CPAaBHEHMIO C NPAMBIMH [CM. mosicHeHus K Qopmyie

(3.25)]:

yp=1_L g 128 =091,

140 ~ 140

KoatppuuuerT Kp, y4UTHIBACT PACIPEHCIICHUE HATPY3KU MEXAY
3yopamu. ITo ¢opmyne, npusenennoit 8 TOCT 2135475,
44+, —-1)(n-Y5)

- 4e, ’

KFa

rae €, — K03ppUIMEHT TOPUHOBOro HEPEKPHITHA U N — CTENEHb TOY-

HOCTH 3yGuaThix koJec [cM. gopmyiy (3.25) M MOSCHEHUS K HeEif].
HpumeM cpenHee 3HaueHHe €, = 1,5; Bblule Obla NpHHATA

8-5 crenenp TouyHOCTH. Torma

K. = 44+ (1,5-1)@8-5)

o 4-15
IMposepsieM 3y6 mecrepuu no dopmysie (3.25):
S 4700-1,45-3,84-0,91-092
e 45-2

=092

=246 MITa < [o;].

§ 12.3. PACYET NNIPUBOJA C OAHOCTYIEHYATBIM

LUJIMHAPUYECKAM KOCO3YEBIM PEJAYKTOPOM
Y KJMHOPEMEHHOM ITEPEJAYEN

Iiepenaya rubxoil cBs3pio (KJIMHOPEMEHHAs) IMOMEIIECHA LiEpex
peaykTopoM [B mpeABIAymIEM NpEMEpE Nepenada rMOKoi CBA3bIO
(uenHas) pacrosiaranace nocie peaykropa. O6patumM BHUMaHUE
Ha TO, KaK 9TO OTPAasHTCi Ha pasMepax peaykTopa].

3ATAHHUE HA PACYET

PaccyutaTh KJIMHOPEMCEHHYIO NEpENauyy M OJHOCTYIEHYATHIH
rOPHM30HTaJIbHBIA NMIHHAPUIECKUHA Koco3y6rlit penykTop (puc. 12 12)
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Pr; wa 6 Puc. 12.12. Ilpnsox Jentou-
! HOr0 KOHBeiiepa ¢ WHJIHHIAPH-
4eCKHM PeIYKTOPOM H KJHMHO-
peMerHOi nepenaveii:
1 — 3nexTpoABUIaTEb; 2 -
KJAMHOpEMEHHas nepenaya; 3 —
ORHOCTYLIEHYATHI UMJIMHIPH-
4eckuil penykrop; 4 — mydra;
5 — npusoaHoii GapabaH; 6 —
JIeHTa KOHBelepHas

IUIs TPUBOAA K JICHTOYHOMY KOHBEifepy IO CleayIOmUM JaHHBIM
(onn Takue xe, kax u B npumMepe § 12.1): mone3nas cuia Ha JIEHTE
konseiiepa F, = 8,55 xH; cxopocts AeHTH v, = 1,3 M/c; nuamerp
npusogHoro Gapabana Dg =400 MM. PeaykTtop HepeBepCHUBHEILN,
NpeJHa3HAYeH IS JUIMTEIbHON 9KCILIyaTanuu; paboTa OJHOCMEH-
Hasi; BaJIbl YCTAHOBJICHBI HAa MOALIMIIHHMKAX KaueHHUA.

PACYET IIPUBOJA

I. BeiGop 3neKkTpoaBurarens
H KHHeMaThuecKuii pacuer (puc. 12.13)

o taban. 1.1 xo3bduuueHT noJe3HOro AEHCTBUSA Naphl WIHHA-
pudeckux 3y6uaThix Kojiec 13 = 0,98; xo3dduuueHt, yauTeBarommii
noTepu mapbl MOMUIMIHUKOB KaueHus, m, = 0,99; KIIJ xnuxope-
MeHHO# nepenaun 13 = 0,95; ko3pbuueHT, yUUTHBAIOLIMI TOTEPH
B omopax mpusoaHoro Gapabana, mg = 0,99.

Oo6wmit KITJ npuBoga

N = N1M3Nane = 0,98-0,99%.0,95-0,99 = 0,90.

Momsocts Ha Bany Gapabana
Ps = Fp, =8,55-1,3 =11,1 xBr.

w,=32,5pai/c I c
8 ~ !

7,=26 ™ 27,2130
et | —y
A ) [x B "]
=T [— Puc. 12.13. KnnemaTnueckas
\1,- %= 197 aw=280 <& cXeMa mpHBOJA:
3 x - m A —Ban  SNEKTpOABHraTeNs;
b T B — 1-ii Ban pemyktopa; C —
dm,-ldﬂl dy,= 560 2-if Banm penykTopa M Baj
Gapabana
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TpebyeMas MOUIHOCTD 3JEKTPOIBUrATENS
Ps 111

P-,p = '?= W= 12,35 kBT.
" Vrnosas ckopocth G6apabaHa
v, 2-13
W = D= 04 = 6,5 pan/c.
YacTtoTta Bpamienns Gapabana
- 3005 _ 30-6,5 '
ng=——= 314 62 006/MuH.

ITo FOCT 19523 —81 (cM. ta6u. II1 mpmiioxeHus) no Tpebye-
MOA MOIHOCTH P, = 12,35 xBT BBIOMpacM 3JIE€KTPOABHTaTENh
Tpexda3Hblil aCHHXPOHHBINI KOPOTKO3aMKHYTHI# cepuu 4A 3aKphl-
“ThIi, 00AyBaeMBblil, C CHHXpOHHOH YacToToit Bpamexus 1000 o6/mun
4A160M6Y3 c napamerpamu P, = 15,0 kBT u ckonbxenueM 2,6 %.
HoMmunanpHas 4acToTa Bpauienus ng, = 1000 — 26 =974 0o6/muH,
g, _ 3,14-974

yIjioBas CKOPOCTh @, = 30 0 - 101,5 pan/c.
IlepenaTouHoe OTHOLICHHE
_ o, 1015
= o - 65 = 15,65.

HamewaeM nmns peaykropa u =35 (Tak e, Kak B HpPHMEpE,
pasoOpanHoM B § 12.1); Torma mjs KIMHOPEMEHHOI mepenaum

1565

i 5 = 3,14,

Vrinosas CKOPOCTh M 4acTOTa BPALICHHA BEAYILEro Bajia pe-
nykropa (cM. puc. 12.13; Ban B)

®; =i = 6,5-5 =325 pan/c;
ny = ngu = 62-5 = 310 06/MuH.

YacToTsl BpallleHUsT H YIJIOBBIC CKOPOCTH BaJIOB:

Ban 4 n= 974 06/mMun o= 101,5 pan/c
Ban B - ;= 32,5 pan/c
Ban C ny=ng= 62 06/MuH w,= wg= 6,5 paxn/c
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II. Pacyer kimHopemenHoit nepenaus- (cM. Taéa. 7.11)

Hcxonuvle OaHHbIe IJIS pacyera: nepefaBacMas MOIIHOCTh
P, = 12,35 kBT; wacToTa BpamIcHUsA BEIYLIETO (MEHBILEr0) MIKKBA
n, =974 06/MuH; nepenaToyHOe OTHOLICHUE ip = 3,14; CKONbXKEHUE
pemus € = 0,015.

1. ITo HOMOrpamme Ha puc. 7.3 B 3aBUCHMOCTH OT HacTOTHI
BpAalICHUs MEHbIIEro INKMBA n; (B HAIEM Clydae Ny = Ny, =
=974 o6/muH; cM. Ban A Ha puc. 12.13) W nepenaBaemoit
MOIWHOCTH P = Py= 12,35 xBT npunuMaeM ce4e€HHE KIHHOBOTO
pemus b.

2. Bpamarowuit MOMEHT

T P 1235-10°
T O 101,5
roe P =12,35-10° Br.

3. IuaMeTp MeHbluero mkusa no ¢opmyne (7.25)

3
dy % (3+4))/T=(3+4)/122-10° ~ 150 +200 mm.

Cornacio Tabsn. 7.8 ¢ ydeToM Toro, 4To AWAMETDP ILUKHBA
s pemHed ceuemus B me pmoiken ObiThb Memee 125 M,
npuHuMaeM d; = 180 mm.

4. namerp Gombuwero mxusa [cm. opmyny (7.3)]

dy =i (1 —€)=314-180(1 — 0,015) = 557 mm.

IIpuaumaem d, = 560 MM (cm. c. 133).
5. VTounseM mepenaToyHoe OTHOLIECHHE

d; 560

=122 HM=122-10® H-MmM,

b= -9 ~ 18000015 %
Ilpu arom yriioBas ckopocTh Bajia B Oymet
0 = m,:: = lg—-ﬁi—: 32,1 pan/c.
Pacxoxaenue ¢ TeM, YTO GBLIO MIOJIYYEHO IO MEPBOHAYATIBHOMY
pacuery, 32_,5?;%51£ 1009 = 1,239, 410 MeHee IOMyCKaeMoOro
Ha +3Y%.

. CnepoBaTenpbHO, OKOHYATENLHO NPUHHMAEM JUAMETPHI ILIKABOB
d; =180 MM u d, = 560 mm.
6. MexoceBoe pacCcTOSHME a, CIEAYET NPHHATh B HMHTEpBae

[em. dopmyny (7.26)]
Apin = 0,55(d; + dy) + Ty = 0,55(!80 + 560) + 10,5 = 420 mm;
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max = dy + dy = 180 + 560 = 740 M,

rae T, = 10,5 MM (BbicoTa ceueHHst peMHA mo Ta6u 7.7).
IIpuruMaeM npenBapuTENbHO OM3KOE 3HaueHME a, = 800 MMm.
7. Pacuetnas nnmHa peMHs 1o ¢opmyie (7.7)

- 2
L= 20p+0,51t(d1+d2)+ M)—'=
4a,
(560 — 180)2
=2-800 +0,5-3,14(180 + 560) + ) _
2800 +0,5-3,14(180 + 560) +—7—70
3802
= 1600+ 1160"" W—2802 MM.

Bmxaiiniee 3HaueHue no crangapty (cM. ta6a. 7.7) L= 2800 mm.
8. VTouHEHHOE 3HAauUCHHE MEXKOCEBOTO PACCTOSHMA dp C YIETOM
cTaHnapTHo#t mmHb pemus L [eM. dopmyay (7.27)]

a,=025[(L—w) + |/(L— w)* — 2y],

roe w=0,5n(d, +d;)=0,5:3,14(180 + 560) = 1160 mm; =
= (dy — d;)* = (560 — 180)% = 14,6- 10%;
ap=0,25[(2800—1160)+|/(2800—- 1160)2—2-14,6-10*] = 797 mm.

Ilpu MOHTaxe nepesayd HEOOXOAMMO OOECIEYUTb BO3MOX-
HOCTb YMEHBIICHHS MexoceBoro paccrosuus Ha 0,01L=0,01-2800 =
=28 MM s obJeryeHus HaaeBaHHUS PEMHEH Ha IIKUBBI M BO3-
MOXHOCTB yBenuuenus ero Ha 0,025L= 0,025-2800 = 70 mm mns
yBEJIMUEHNS HATSDKEHUSA PEMHEH.

9. Yron o6xBaTa MeHbllero wikusa 1o tGopmyne (7.28)

oy = 180° — 5792741 _ ygpo _ 57360180
a, ~ 797

10. Kosdouuuenr pexuma pabGoTsl, YIUTHIBAIOUWIMIA YCIOBHA
IKCIUTyaTalli¥ nepefayu, no Ttabn. 7,10:

I mpuBOAA K. JICHTOYHOMY KOHBeifepy HpH OIHOCMEHHOM
pabore C,= 1,0.

11. Koah¢uumenT, yuuThiBalomuii BAUAHAE IUIAHBEL PEMHSA IO
Tabn. 7.9:

A peMHs ceyenus b npm mmume L= 2800 MM koaddummenT
Cr=1,05.

12. Kosdp¢umuenT, yautsiBaromuii paussne yria obxsata [cM.
noscHerus k ¢opmyne (7.29)]i mpm oy = 153° xoadduument
C, ~093.

= 153°.
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13. Ko3bduuueHT, yYnThIBaIOIIMHA YHUCIO peMHEH B mepenaye
[cm. nosicrenns x dopmyie (7.29)]: npeanonaras, 4To HHCIO PeMHEH
B nepemaue 6yaer ot 4 no 6, mpumem xoddbounuent C, = 0,90..

14.-Yucno pemueit B nepemaue no dopmyiue (7.29)
-__PC
N P OCLCaCz ’
rae P, — MomHOCTh, nepefaBaeMas OJHMM KJIMHOBBIM PEMHEM,
KBt (cM. Tabn. 7.8); mas pemHs cewenus b mpu mimHe L=
= 2240 mM, paGote Ha mxuBe d; = 180 MM u i >3 MomHOCTH
Py =39 kBt (10, 4yTO B HAllleM c/iy4yae PEMEHb HMEET IOPYryIo
mnuny L= 2800 MM, yuutsiBaeTcs kod¢pdpuuucaroM C;);

o 12,35-1 -
© 39.1,05-093-09

IIpusumaem z = 4.

15. Hatsbkenue BeTBH KJMHOBOTO peMHs mo dopmysie (7.30)
_ 850PC,C,
T G,
rae ckopocth v = 0,50,,d, =0,5-101,5-180.1073 = 9,15 m/c; 6 —
K05(UIMEHT, YYUTHIBAIOWMH BiIMAHNE LEHTPOGEXHBIX CHI [CM.
ITOSICHEHUS K 2d>opMyJIc: (7.30)]; s pemus ceuenus B xosdpduumnent

0=018¢
N )

v M2 )
Torma

z

3,6.

Fo + 002,

Fo= 850-12,35-1-1,05
° " 4.915.093
16. Masneuue Ha Bajnl no dopmyne (7.31)

+ 0,189,152 = 339 H.

F, = 2Fyzsin 3‘2L= 2.339.4sin 76°30' = 2620 H.

17. Mupuna mxusoB By, (cMm. Tabn. 7.12)
By=(z—-1)e+2f=4-1)19+2-125 =82 mm.

III. Pacyer 3y0uaThix KoJiec peayKTopa

BeiGupaeM MaTepuansl AJisi 3yOYaTeIX KOJIEC TaKMe XKe, Kak
B § 12.1. Ina wectepHn cranb 45, TepMoobpaboTka — yiydIleHHUE,
tBepAoctb HB 230; mis xoneca cranb 45, TepmoobpabGorka —
ynyuiresue, tBepaocts HB 200.

HonyckaeMoe KOHTaKTHOE HANpSDKEHHE IS KOCO3yObIX KOJIEC
U3 yKaszaHHBIX Matepmanos [oy] = 410 Mlla.
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ITpumeM Takoif xe, KaKk U paHee, KO3QGUIMEHT IIMPUHLI BEHLA
‘l’ba = 0,4

KoapdunuenT Kpp, yIuTHIBAIOIMIA HEPABHOMEPHOCTE pacnpeie-
JICHUS Harpy3ku Mo .IIMpUHE BeHna, npumeMm no Ttab6n. 3.1. He-
CMOTpPS Ha CHMMETPUYHOE PACIOJOXCHHUE KOJEC OTHOCHUTENILHO
onop (cM. puc. 12.13), mpumeM 3HaveHHe 3TOro KkosdpdunueHTa,
KaK B Clyyae HECHMMETPMYHOIO PACHOJIOKEHHS KOJEC, TaK Kak
CO CTOPOHBI KJIMHOPEMEHHOH nepenayu ACHCTBYET CHJIA OaBJICHUSA
Ha BEAYLIMi BaJji, BhI3bIBaIoLas ero aeopManmuio ¥ yxyalaromas
KOHTaKT 3yoneB: Kpyp = 1,25.

MomsocTh Ha Bany 6apabaHa (OH ke BEIOMBI BaJl peAyKTOpa)
Pg= P, =111 xBt (cm. puc. 12.13 u nyskr I pacuera). Haiinem
BpAIAIOIMA MOMEHT Ha 3TOM BaJy

3
7,=P2 _ ILLI0° oo o
®, 6,5

MexoceBoe pacCTOSHUE U3 YCJIOBHS KOHTAKTHON BBHIHOCJIHBOCTH

AKTUBHBIX nonepxnocrei»’x 3yoneB mo ¢opmyne (3.7)

3
TK 1700-10%-1,25

rae K, =43 — nns Koco3yObIX KOJIEC; ¥ = 5 — NPUHATO paHee s
paccMaTpUBaEMOro penyKTopa.

Bnwxaiimiee 3HaueHue MexoceBoro paccrosinus no [OCT
2185—66 a, =280 MM (cM. c. 36).

HopmanpHblil MonyJib

m, = (0,01 +0,02) qa,, = (0,01 +0,02)280 = 2,8 +5,6 MmMm;
npuauMaeM no I'OCT 9563 —-60 m, = 3,5 mm.
IIpumeM mpenBapuTENbHO yrojl HakjoHa 3yObeB B = 10°.
Yucno 3y6bes wectepnn [em. dopmyiy (3.12)]
2a,cosp  2-280cos 10°
@+ 1)m,  (5+1)35
npusuMaeM z; = 26. Torma z, = z;u = 26.5 = 130.
VTouHs€eM 3Ha4YCHHE yrjla HAKJIOHA 3yObLEB:
(zy +z)m, (26 +130)3,5
2a,  2-280

=26,2;

Zy =

cosf = = 0,9750;

yron f = 12°50".
OCHOBHBIE pa3MepBl WECTEPHH U KoJeca.
HduameTpsl aenutenbHbie
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m, 35

dl = mz, = -6’—9—7—5‘26 =93,3 MM;
dy=—"—z =35 130 = 466,7
2= cosp 2T 0975 O T O™ MM
IMposepxka: a,, = di +d; _ 933 +4667 _ 280 MmM.

2 2

JAuameTpsl BEpUIMH 3YObeB
dyy =dy +2m, =933 +2-3,5=100,3 mm;
dyy = dy + 2m, = 466,7 + 2-3,5 = 473,7 mm.

Ilupuna xoseca b, = Yy.a, =0,4-280 =112 mm; mupuHa
wectepuu by = b, +5 mm = 117 mMm.
Ko3hpuuueHT HUpHHBI IECTEPHH O AHAMETPY

by, 117
Vpa = 4 933" 1,25.
OKpyXHast CKOPOCTb KOJIEC
- wldl _ 32,5'93,3 - 1,52 M/c.

2 2.108

CreneHb TOYHOCTH Iepeaud: I8 KOCO3YObIX KOJIEC NPH CKO-
poctu 1o 10 M/c cnenyet npuHATh 8-10 CTENEHb TOYHOCTH.
Kosdpdunuenr Harpysxu

Ky = KpgKyo Ky

ITo Tabn. 3.5 mpu Ve = 1,25, tBepaoctu HB < 350 u Hecum-
METPHUYHOM PACIOJIOKCHUN KoJieC (Y4E€T HATSKEHUS KIHHOPEMCH-
HOl nepenaun) xosdpdunueHt Kyg = 1,165.

ITo tabn. 34 mpu v=152 M/c u 8-if cTemeHH TOYHOCTH
koapduunent Ky, ~ 1,065.

ITo Tabn. 3.6 nna Koco3yObIX KOJEC NPH CKOPOCTH MeHee
5 M/c ko3bduumnent Ky, = 1,0.

Takum obpasom, Ky = 1,165-1,065-1,0 = 1,242,

ITposepsicM KOHTaxTHbIC HaNpsDkeHus no gopmyne (3.6):

270 | /LKy +17° _ 270 ] /1700-10%-1,242-6°
on = awl/ 2 Hb;u’ TR0 1z - o8 M,

uro MeHee [oy] = 410 MIla. VcioBue NMPOYHOCTH BBLINOJIHEHO.
Cuibl, IeHCTBYIOLME B 3ALCIUICHUN:

. .103
okpyxHas F, = 2de = 2 11(6)(6)7 0 = 7280 H;
2 ]
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tgo
panuansHas F,=F, p g

_ tg20° .
0P 7280 Sos 17507 — 2720 H;

oceBast F,= F,tgf = 7280 tg 12°50' = 1610 H.
IIpoBepuM 3yObsi Ha BBLIHOCIMBOCTb IO HANPSKEHHAM M3ruba
[eM. dopmyay (3.25)]:
_ FKpYpYpKrq
bm,

< [O'F].

Kosppuuuent nHarpyskn Kr = KgKp, (cM.-c. 42).

IMo ta6a. 3.7 mpu Y,g = 1,25, tBeproctu HB < 350 M Hecum-
METPHYHOM PACIIOJIOXEHUM 3yGUATHIX KOJIEC OTHOCHTEJILHO ONOp
ko3¢ dumment Krp = 1,32,

Ilo Tabn. 3.8 anga koco3yObix kojec 8- CTEHEHH TOYHOCTH
U ckopocti 10 3 M/c xoapdunueHt Kr, = 1,1,

Taxum o6paszom, Kr =1,32-1,1 = 145,

Koapdpuuuenrt, yunteBarommii ¢popMmy 3yba, Yr 3aBUCHT oOT
SKBUBAJIEHTHOIO 4YHCJa 3y6beB z, [cM. mnoschenuss x ¢opmyine
(325)];

Of

IeCT . W 26 28;
Y MECTEPHHI Zo1 = 503~ 0975°
V4) 130
= =~ 140.
Yy KoJyeca z,, COS3B —9—75?—

Kosbduuuentol Yr, = 3,84 u Y, = 3,60 (cM. c. 42),
OnpenensieM kxodpdumuentol Yp B Kpq [cM. moscHenma x

dopmyze (3.25)]:

LB 128
Ve=l-15=1- 10 =%
At E-D =5 _ 4+15-DEB=5)
Kra= 4e, - 4.15 =092,

rzie CpeAnHne 3HaYeHus K03 UINEHTa TOPLOBOIO HEPEKPHITUA €, =
= 1,5; crenenp ToYHOCTH hn = 8.

Jlonyckaemoe HanpspKEHUE MPU OpoBepKe HA M3rud onpeznensor
ao ¢opmyne (3.24):

orl = F hmb
IMo Tabn. 3.9 ang cranu 45 ynquennoﬁ npeAen BHIHOCIH-
BOCTH NpU OTHYJIEBOM LHKJE H3ruba 0%4ims = 1,8 HB.
Jns mecTepHH G¥pms, = 1,8-230 = 415 MIla;
01 KoJeca 6% ymp = 1,8+200 = 360 MIla.
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Koodduuuent 6esonacuoctu [Sr] = [Sr] [Sr]” [cM. noscuenus
x Qopmyie (3.24)].

Mo Ttabn. 3.9 [S¢]' = 1,75 nna cramm 45 yiydineHHoOMH; KO3¢-
¢unuent [Sp]” =1 M1 moKOoBOK M mTamnoBoK. Clieq0BATENbHO,

[SF] = 1,75. _
JonyckaeMple HANPSKEHIA
41
ans wectepun [op] = -%= 237 MIla;
st xoneca [Op,y] = —13% = 206 MIla.
IpoBepky Ha U3rub cieayeT NpOBOAMTL IJis TOro 3yGyaToro
KoJieca, [/l KOTOPOrO OTHOLUCHHE [;F Menbine. Haiimem 3tH
F
OTHOILEHYS :
237
RIS WECTEPHU o= = 62 MlIla;
6
IS Kojeca 360 57,5 MIla.

INposepky Ha u3rub npoBoauM [Uis Koseca [cM. dopmyay
(3.25)"

_ FiKpYpYpKp,
= B
_ 7280-1,45.3,60-0,91-0,92

- 112.3,5

Or2

= 82 MIla < 206 MIla.

VYcioBue IIPOYHOCTHU BBINOJIHCHO.

IV. Ilpenpaputesibhblii pacueTr BajoB
peayKTopa M BbIGOpP NOJIIMAHHKOB

TpenBapuTebHBIA pacyeT BajioB, KaK yxke ObUIO yKasaHo,
NpOBOJAAT HAa KpyueHHe, NPHHAMAsA IOHMXEHHbIE [JOMYCKaeMbIe
HANPDKCHUS.

Benywmwuit Baa (cM. puc. 12.13; Ban B).

Bpamaroumit MmomeHT Ty = % = 175£= 340 H-m.

JonyckaemMoe HanpskeHue Ha kpyueHue npumeM [t,] = 20 MIa.
OTO HEBLICOKOE 3HAYECHUE MPHHATO C YYETOM TOTO, 4TO BEIyIIMit
BaJI MCIHBITBIBACT M3rHG OT HATSHKCHUS KJIMHOPEMCHHOHW Nepefavh.

OmnpenenuM auaMeTp BLIXOJAHOrO KOHIA Bajna [cM. (popmysy
(8.16)]. KonctpyxTHBHO Beaywmii san OyaeT HanoMMHATb BaJ,
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u3o0paxkeHHBIt Ha puc. 12.3, HO pa3Mepsl ero OyayT apyrumu;
TaM Ha BBLIXOAHOH KOHEl Bajla HacaxuBajach nojymydpra, a B
HalleM clly4ae — LIKHB KJIMHOPEMEHHON nepenaun:

3 3
_1/161, _1/16340-10° _
dor = l/n[tk] ‘V 31420 42 MM

IMpunumaem Giuxaiiinee Gosbliee 3HAYEHHE U3 CTAHAAPTHOIO
paga [cM. nosicuenus x dopmyie (8.16)] d, = 45 mm.

JuameTp Baja MOA MOJAUIMIHMKAMH OpHHEMaeM dj; = 50 MM.

Benpomeurit Baja (cMm. puc. 12.13; Ban C).

Bpamaromuit Mmoment T, = 1700 H-m.

Jonyckaemoe Hampspkenue Ha Kpyuenue [t,] =25 MIla [cm.
nosicienust Kk ¢opmysie (8.16)].

OrnpenensieM quaMeTp BHIXOAHOIO KOHUA Bajla. KoHCTpyXTHBHO
BEIOMBIi BaJl OyneT HAMOMHUHATH BaJl, U300pakeHHbIN Ha puc. 12.5.
Tam Ha BBIXOJHOHM KOHEL Bajla HACaXMBajlach 3BE3JOYKA IEMHOM
mepefiay, a B HauleM ciydae — moaymydra:

3 3
16T, |/16-1700-10°
dyy = V" o = V 31435 = 70,2 MM.

IIpuanmaem Gaumxaifee Oosibllice 3HAYECHME M3 CTaHAAPTHOTO
pana dy, =75 Mm.

JduaMerp Baja moA NOIUIMIHHKAMH NMpUHHMAaeM d;, = 80 mMm.

[IpumeM pauanbHbele IIAPHKONOIUIMIIHMKA CpEeIHEH cepuu;
raGapuThl MOAUINITHUKOB BHIOMpaeM IO AMAMETPY Baja B MeCTe
nocaaxy momamunuukoB dy; = 50 MM u d; = 80 mM. ITo tabn. IT3
HMEEM:

VcnosHoe 0603HayeHue d | D I B
NOMIIMHNKA Pasmeps, MM

310 50 110 27

316 80 170 39

MEI npoBeid [Ba pacycTa peIyKTOpOB B IIPHBOAAX MO O[MHA-
KOBbIM JaHHbIM: B § 12.1 (cM. puc. 12.1) menHas mepenava Gruia
yCTaHOBJIEHA HOC/iE pemykropa, a B § 12.3 (cm. puc. 12.12) xiuHo-
peMeHHas nepenava ycTaHoBieHa mepex peaykropoM. Ilostomy
YIJIOBBIE CKOPOCTHM BaJOB DENYKTOpPAa BO BTOPOM cilyuyae Obuin
MeHbIIIE, 4eM B MEPBOM, a BPAIIAIOLIHE MOMEHTBI — OOJBILE,
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CpaBHUM pe3yNbTAaTHl PacYeTOB:

PacueTHHIN mapaMeTp, MM Cm. § 121 | Cm. § 12.3
MexoceBoe paccrosHue a,, 200 280
Huamerphbl feqUTEIbHBIE

d, 66,66 93,3

dy 333,34 466,7
Monynb HopMabHBIL M), 2,5 3,5
IMIupuna xoiec:

b, 80 112

b, 85 117
JnamMeTpbl BHIXORHBIX KOHLOB BAJIOB:

dy, 32 45

dy) 55 75
JnaMeTpbl BaJIOB MOJ MOMMAIHHKH:

dy 40 50

dy 60 80

Kax mokasbIBaeT 3TO CpPaBHEHHE, BCE NapaMeTphl BTOPOro pe-
OyKTOpa OKasauch OoJblle, YeM IIEpPBOro.

HanbHellunii pacyeT, BOIPOCH KOMIIOHOBKM, NpOBEPKa MpPOY-
HOCTH BaJIOB M [OJIOBEYHOCTH MOALIMAHHUKOB PEAYKTOpa INPOBO-
OATCS aHAJIOTHYHO TOMY, Kak 3TO Obuto mpojenano B § 12.1.

§ 12.4. MIPOEKTUPOBAHUE MPHBOJA
C OAHOCTYNEHYATHIM KOHUYECKHUM IPSAMO3YEbIM
PEAYKTOPOM U LIEMHON IEPEJAYEN

SAJAHUE HA ITPOEKTUPOBAHME

CupoexkTHpoBaTh OJHOCTYIIEHYATHI rOPU3OHTANIbHBI KOHHYEC-
KMl npsMO3yObIii pedyKTOp M LEDHYIO Ilepeavy Al NpHBoJa
K JIeHTOYHOMY KouBeitepy (puc. 12.14). Mcxonuble HaHHBIE Te Xe,
yro H B mpuMmepe § 12.1: mose3sHas cwia Ha JIeHTE KOHBelepa
F, = 8,55 xH; cxopoctb jeHtbl v, = 1,3 M/c; nuamerp Gapabana
Ds = 400 MM. Penyktop HEpeBEpCHBHBIHA, NMpeAHA3HAYCH VIS IUTH-
TEJIbHOM SKCIUTyaTaund; paboTa ONHOCMEHHAs; BaJIbl YCTAHOBJICHDI
Ha DOMUHIHHKAX KAYECHUA.

PACYET U KOHCTPYNPOBAHHME-
I. BoiGop 3;exTpogBHraTe/Is H KHHEMATHYECKHH pacuer

ITo Tabn. 1.1 opumem:
KI1[] maper xoHudYeckux 3yO4atbIx kojec my = 097;
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Zy=10% 4 23=21 3, 2 (
56 1 ' t=31,75mn  ——| - ] ( ' ‘]
‘\ . | | 5
2= X
" A=
i

3 2] Prp=12,8 K8m
L g =974 od/mun
dop=3t6nm | wy=1015 padfe
je———————3

J

W w; =65 padfe

Puc. 12.14, [IpuBox JIeHTOYHOrO KOHBeiiepa ¢ KOHHYECKHM peJYKTOPOM H uUenuol
nepenaveii:
1 — anextpogsuraTems; 2 — Mypra; 3 — OZHOCTYNEHUATHIH pPeAyKTOp; 4 — LenHAdA
nepesava; 5 — npusoaHoii GapabaH; 6 — neHTa KoHBeiiepHas; A — Ban Gapabana;
B — Ban anekTpoasurarens u l-if Ban penykropa; C — 2-if Ban peaykropa

k03 dunHeHT, YUMTHBAIOWMIA TOTEPH Maphl MOMLHUNHUKOB Ka-
4eHus, M, = 0,99;

KITJ] oTkpeiToil menmHoii mepemauu m; = 0,92;

k03bdUuEeHT, yuuTHIBAIOLIN TOTEPH B OMOpax Bajla NMPHUBOJI-
goro GapabaHa, M, = 0,99.

O6umit KITJ npusona

N =nMinsne = 097-0,992.0,92-0,99 = 0,869.

MouHocts Ha Bany 6apabana Pg = F,v, = 8,55-1,3 = 11,1 kBr.
Tpebyemasi MOILIHOCTb 3JIEKTPOJBUIATEN s

Ps 1,1
PTP— —n—ém—lls kBT.
Vriosas ckopocth Oapabana
v, 2-13
W = Fﬁ = '—bz-— = 6,5 paﬂ/c.

YacroTa BpameHus 6apabana
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300 30-6,5
n 3,14

IMo Taba. IIl mpwioxenus mo Tpebyemoll MowHOCTH P, =
= 12,8 kBt BeiOupaeM Taxoii e 3JIEeKTPOABUraTe/b, Kak U B MpH-
mepe § 12.1: tpexdasublil KOPOTKO3aMKHYTHIH cepum 4A 3aKphl-
ThIii 00AyBaeMBlil ¢ CUHXpOHHOM uacToToii Bpawenus 1000 o6/Mun
4A 160 M6 VY3 c mapamerpamu P, =150 xBT u cxonbxeHnem
269% (FOCT 19523-81). HomunanpHas 4acToTa BpAIIEHUA

62 o6/MuH.

Ng =

4.974
M3y = 1000 — 26 = 974 06 /MHH (1055 =l‘%" = 3’13—0 =101,5 pan/c).
OObmee nepenaToyHOEe OTHOUICHHE NMPHUBOAA
®, 1015
= —=— = 5
i o 65 15,6

YacTHbIe NepelaTOYHbIE YUCIa MOXHO HNPUHATL UIS PeAYKTOpa
oo I'OCT 12289—-76 (cm. c. 49) u, =3,15; Torma Aas HeENHOlH
15,65
——_ =497.
3,15 497
YactoTsl BpalleHUs W YIJIOBBIE CKOPOCTH BaJOB peayKTOpa
4 npusoaHoro Gapabana:

nepenaviu uy =

Ban B ny= ng= 974 o6/mun W= 0= 101,5 pan/c
ny 974 @ 101,5
B n, = —=——=2306 06/Mun =l =213
R R X T fam | 02 =~ =315 = 322 pafe
Ban A ng= 62 06/Mun g = 6,5 pan/c

Bpamaromue MOMEHTEI:
Ha BaJly ILECTEPHH

P, P, 12,8103
T = —= ——p—=—————-= 2 . = . 3 . .
L o, = o, 1015 126 H-M =126-10° H.-mmMm;
Ha BaJly KoJjieca

T, = Tyu, = 126-10%-3,15 = 400- 10> H-mm.

II. Pacyer 3yG4aThiX KoJiec peayKropa

Meronuky pacuera, ¢opMyJel M 3HAUCHHS KOIPGHUIHUEHTOB
oM. § 3.4.

IIpumem nns IIecTepHU H Kojieca OOHY M TY Xe MapKy CTalu
¢ pa3nuyHOii TepMooOpaboTKoit (oNaras, YTo AUAMETD 3ar OTOBKH,
LIeCTepHH He mpeBhIcUT 120 MM).
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ITo tabxa. 3.3 npuHMMaeM is LIeCTEPHU cranbs 40X yaydiieH-
Hylo ¢ TBepaocTtero HB 270; mnsa xoneca cranp 40X yJyuiies-
HyIO ¢ TBepaocTbio HB 245.

JlomyckaeMbie KOHTaKTHble Hanpspkenus [mo dopmye (3.9)]

cHlimbKHL 560-1

[onl= =15 1,15

3necy npuHATO 1O Ta6i. 3.2 [ns KoOJeca Oy iy, = 2HB + 70 =
=2.245 + 70 = 560 MIla.

Ilpu mmutensHOM SKCIIyaTauuu Ko3hGHIMEHT AOJII OBEYHOCTH
KHL= 1.

Kosdpouuuent Gesomacuoctu mpumeM [Sy] = 1,15.

Koappuument Ky npu KOHCOJLHOM PacHONIOKEHHH ILECTEP-
o1 — Kpyg = 1,35 (cm. Tabm. 3.1).

Kosbdunpent mupuHbl BeHHA IO OTHOLICHHIO K BHELIHEMY
KOHYCHOMY paccTosumio Vg, = 0,285  (pexomenmamus I'OCT
12289 —176).

BHemHumii nenuTenbHbll ApaMetrp koneca [mo dopmyie (3.29)]

3
ToK ypu
d,, =K ;
S V[c,,]z (1= 0,5Vr)” Vir,

B 3TOit dhopMyse A npamo3yOrix mepenady K, =99; nepemarou-
HOE yHQIo U = u, = 3,15;
3

. 3- .
d,; =99 V4 200-107-135 315 ___ 349

485 MIla.

85%(1 — 0,5-0,285)%- 0,285

IIpunumaem mo I'OCT 12289-—-76 Gnuxaiilllee cTaHAAPTHOE
3HaucHue d., = 315 MM (cM. c. 49).
IMpumeM umcio 3yObeB LIECTEPHH z, = 25.
Yucno 3y6beB KoJjeca
Z =Z1Uu= 25'3,15 = 78,75.

IIpumem z, =79. Torpa

_2_D _
u= T = 3,16
OTK/IOHEHHE OT 3aAAHHOT O —32%_153—’15 -100 = 0,329, uTro MeHb-

we ycrasosiiennnix I'OCT 12289-76 3 9.
Bueminuii oxpyxHO# Moaysb

me=-;2—=W=3,98 MM X 4 MM
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(oxpyraarb m, 1O CTaHAAPTHOrO 3HAYEHHS A/ KOHHYECKHX KO-
Jec He 00s3aTeNnbHO).
VToynseM 3HaucHHE

dey =myz, =4-79 =316 mm.

OTKIOHEHHE  OT  CTAHOAPTHOrO  3HAYEHHA  COCTABJIAET
316 — 315
315

nyckaeMbix 2%, .

VYribl fenATeNbHBIX KOHYCOB

ctgdy =u=3,16; §, = 17°34;

8, =90° — &y =90° — 17°34' = 72°26'.
Buemmnee xonycuoe paccrosuue R, u pimna 3y6a b:
R, =0,5m,)/z} + 23 = 0,5-4]/25% + 792 = 166 mwm;
b=V, R, =0,285-166 ~ 47,3 mMm.

IMpunumaeM b = 48 mm.
BuelHuii JeJINTENbHBIA AMAMETP LUECTEPHU

dey =m,z; =4-25 =100 mm.

-100 = 0,32 9%, uro nomycTMMo, Tax Kak MeHee Mo-

CpenHuii JEMMTELHBIA AUAMeETp ILUECTEPHU
dy, =2(R,—0,5b)sind, =
=2(166 — 0,5-48) sin 17°34' = 85,77 mm.
BHeminue auamerphl IIecTEpHH M kosieca (IO BEPLIMHAM
3y6beB)
dpey =d,y + 2m,cosd; = 100 + 2-4-cos 17°34' = 107,62 mm;
oer = doy +2m,cosd; =316 + 2-4.¢os 72°26' = 318,41 mm.
Cpenuuii OKpYXHOH MOAYJb
d, 8577

m= Z= -—25 = 3,43 mMm.
KoadduuueHnT MWUPUHBI IIECTEPHH MO CPEOHEMY AMAMETPY
b 48
\IIM— El—— W—0,56

Cpenussi OKpyXHasi CKOPOCTb KOJIEC

p = ®ydy _ 101,5-85,77 =435 m/c.
2 2 g
Jins KoHuyecKHX liepefay OObIYHO HA3HAualOT 7-10 CTENeHb

TOYHOCTH.
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Jna npoBepk# KOHTAKTHBIX HANpsokeruit onpenenseM xodpdu-
LHMEHT Harpy3Ku:

Ky = KKy K g,

Mo Ttabn. 3.5 mpu Yy =056, KOHCONBHOM PpAacHONIOXEHHH
xosiec u TBepaoctu HB < 350 xosdomument, yunTeiBaroluii pac-
npeneNieHue Harpysku mno juuae 3y6a, Kpyg = 1,23.

Koadduuuent, yunroiBaromuit pacupenejieHHe Harpy3Ku MEXAY
npsaMbIMHU 3yOobpamu, Ky, = 1,0 (cM. Tabn. 3.4).

KoadpduuueHt, yuntniBaroliuii AUHAMHYECKYIO HArpy3ky B 3a-
LEIUICHUH, [UIS npAMO3yObIX koJiec mpH v < 5 M/c Ky, = 1,05 (oM.
Taba. 3.6).

Taxkum obpasom, Ky = 1,23-1,0-1,05 = 1,30.

IMpoBepsieM xouTakTHOEe Hampskenue no Gopmyne (3.27):

_ 335 TzKH '/ (u2 + 1)3 _
CH= R. 0,5 bu? =

335 V4oo- 10°-1,30)/(3,16 + 1)°

~ 166 —0,5-48 48-3,167 ¥
~ 470 < [oy] = 485 MIla.
Cwibl B 3aLICIUICHUN
2T, 2-126-10°
~ = ——=————=2940 H;
okpyxHas F, 4 8577
panManbHas Ui LIECTEPHH, PaBHAS OCEBOH Ui KoJjeca,
F,, =F,=F,tgacosd; = 2940-tg20°-cos 17°34' ~ 1020 H;
oceBasi IUIs LUECTEPHH, PaBHAas PafHAibHON IJIA KoJieca,
F, =F,, = F tgasind; =2940-tg20°-sin 17°34' ~ 322 H.
IIpoBepka 3yObeB Ha BBLIHOCIMBOCTH IO HANPSKEHASM MH3ruda
[em. dopmyny (3.31)):

Kosppuumment narpysku Kp = KK,

ITo tabu. 3.7 npu Yy = 0,56, KOHCOJILHOM PACIIOIOKEHUH KOJIEC,
Bajlax Ha pOJIMKOBBIX IOMUHNHMKAX M TBepaoctd HB < 350
3HaueHus Kpg = 1,38.

ITo Ta6s. 3.8 npu Teeprocty HB < 350, ckopoctu v = 4,35 M/c
u 7-if crenenu Tounoctn Ky, = 1,45 (3nauenue B3sro i 8- cre-
HEHM TOYHOCTH B COOTBETCTBHH C yKa3aHHEM Ha c. 53).

Wrax, Ky = 1,38-1,45 = 2,00.
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Y — xoapduument dpopmpr 3y6a BrIGMpacM B 3aBUCHMOCTH OT 3K-

BHBaJICHTHBIX uHcesl 3y0beB: 2s
¥4
ANIA WeCTepHU 2, | = L= ~ 2
’ cos 8, cos 17°34'
2z
RJIA KOTleca Z,, = = 79 ~ 262,
cos §, cos 72°26

Ilpu stoM Yp; = 3,88 u Yp; = 3,60 (cMm. c. 42).

JonyckaeMoe HanpspkeHHe NMPU npoBepke 3yObeB HA BBIHOCIH-
BOCTb ITO HAIPSKEHUAM H3ruba

’

6% limb
[GF] [SF] .

ITo tabn. 39 mas cramm 40X yJaydlIleHHON NpU TBEPIOCTH
HB < 350 G?:,imb =18 HB.

Jinsa mecrepEd 6%4imp = 1,8:270 = 490 MIla;

s KoJieca O%jimp = 1,8-245 = 440 MIla.

Koaddumpent 3amaca npounoctu [Sp] = [Sr] [S¢]”. Mo Tabm.
39 [Sr] =1,75; mna noxoBox M wtamnoBok [Sp|” = 1. Takum
obpasom, [Sy] =1,75-1=1,75.

JonyckaeMble HANpPsOKEHMs OPH pacuyeTe 3yObeB Ha BLIHOCIH-
BOCTb:

Ans wectepHu [op] = —14,—3(3)— = 280 MITa;

ans xoneca [op] = —E‘;—g— =250 MITa.

Jlus 1ecTepHH OTHOLUEHHE —B;,S—]= 3%2% = 72,4 MIla;
in,rm KoJieca L?Y,%] = % = 69,9 MIla.

Hansreitiuii pacyer BeneM njs 3yObeB Kosieca, Tak Kak moiy-
YeHHOE OTHOIICHHE IUIA HEr0 MEHBIIIE.

ITposepsiem 3y0 Kojeca:
2940-2,00- 3,60
=" . I = 250 MIla.

Cr 0,85‘48'3,43 151 MIla < [sz] a

ITI1. IlpeaBapure/bhblii pacuer BaJOB pelyKTopa

Pacuer BBLITONHAEM HA KPYUCHHE IO TOHMKEHHBLIM JOMyCKa-
€MBIM HANPSDKEHUSAM.

KpyTsllite MOMEHTEI B TONEPEUHBIX CEUYEHHAX BaJoB:
semymero Ty, = T, = 12610 H-mwm;
Bemomoro T, = T,u = 126-10%-3,16 = 400- 10> H-mm.
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Puc. 12.15. Tpeasapurennkan
KOMIOOHOBKA KOHM4€CKOro

peayxTopa

=N x
I ENRES
R
3
"
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a3,
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240

Puc. 12.16. Pacviernas cXema Beayliero

Bajla

X
Rey | Fo, by
AY)
ml4
A N
HA %]
My
. ll
]

Puc. 12.17. PacuerHas cxema BeRo-
Moro Baja
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Benymuit Ban (puc. 12.15 u 12.16).

JuaMeTp BBIXOJHOTO KOHNA MPH HOMYCKAEMOM HAIPSKECHHH
[x] =25 MIla

3 3
T 126- 10°
= ; 9 .
dsl l/o,z [Tx] V 0’2.25 2 ,4 MM.
Yrobbl BedylmIMii BaJl pefyKTOpa MOXHO ObUIO COCOUHHTH C
nomouipio MYBII ¢ BasioM anexktponsuratens dg = 42 MM, npu-
HUMaeM d,; = 32 Mm.

Juamerp noa mommunHuUKaMu npuMeM dp, = 40 MM; ouamerp
nmop mecrepHeit dgy = 30 mMm.

Bernombrit Baa (puc. 12.17).

JuaMeTp BBLIXOJHOrO KOHIA Bajla dy ONMpEeNseM IPH MEHb-
meM [1,] =20 MIla, uem yyuTbiBaeM BJHsHHE M3ruba OT HaTH-
XKCHHUS LEMH:

3 3
T, 400-10°
dy = 2 5 MM.
o2 1/0,2 [t 0220 - 465 MM
IpumeM d;, = 48 MM; puaMmerp mod NOALIMIHHKAMH d, =
= 55 MM, nox 3yGuaTeIM KOJIECOM dy = 60 MM.

IV. KoncTpykTHBHbIe pazMepbl
IIeCTEPHH H KoJleca

Mectepus (cm. puc. 104 u puc. 12.16).

CpaBauTe/NsHO He6OMIbIIME pa3Mephl WECTEPHH MO OTHOLUEHHIO
K OMaMeTpy Bajla NMO3BOJIAIOT HE BBIACIATH CTYIHALY.

HnuHa mocajoyHoro ydyacrka (Ha3oseM ero mo asaioruu l.)
l. ~ b =48 Mm; npumem I, = 50 Mm.

Koneco.

Konuyeckoe 3ybuatoe kxoyieco xoBaHoe (cM. puc. 10.4,a u
tabn 10.1).

Ero pa3mepsl: d,., = 318,41 mMMm; b, =48 MMm.

Huamerp crynuusl d.; = 1,6d,; = 1,660 ~ 95 MM; piuHa cTynu-
el I, =(12+15dy=(12+15)60=72+90 MM; npuHEMaeM
I, =80 mm.

Tonuuna oboga 8, = (3+4)m = (3+4)4 = 12+ 16 MM; npuHE-
MaeM 8, = 15 mm.

Tomupna gucka C = (0,1 +0,17)R, =(0,1 <+ 0,17)166 = 16,6 + 28
MM; npunumaeM C =20 mm.
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V. KoncTpyKTHBHbIE pazMepbl KOpHyca peayKTopa
(cm. puc. 10.18 n Tada. 10.2 u 10.3)

TonuHa CTEHOK KOpnyca U KPbILIKHU

8 =0,05R, + 1 =0,05-166 4- 1 =9,3 Mm; npurumaeM 6 = 10 MM.
8, =0,04R, + 1 =0,04-166 + 1 = 7,6 MM; npuHUMaeM &, = 8 MM.

Tomuuna ¢nanneB (MOACOB) KOPIYCAa M KPBILIKH:
BEPXHErO NMOSCA KOPIyca M MOSICA KPBIIKH:

b=155=15 10 =15 mm;
by = 1,55, = 1,5-8 = 12 mMm;

HHXKHEro mosca Kopryca

p =235 =235-10 = 23,5 MM; mpusHuMaeM p = 24 MMm.

Jnamerpsl 601TOB:

tdynnamentubix dy = 0,055R, + 12 = 0,055-166 + 12 =21 mm;
npuHuMaeM ¢(yHaaMeHTHbIE 60aTHI ¢ pe3rdoit M20;

60/1TOB, KpensiUUX KPBILIKY K KOPNYyCYy y NOMUMNHHUKA, dy =
= (0,7+0,75)d, =(0,7+0,75)20 = 14+ 15 mM; npuauMaeM O607THI
¢ pe3nboii M16;

60ITOB, COEAMHSAIOIIHX KPHILIKY ¢ KopuycoM,ds = (0,5 + 0,6)d; =
=(0,5+0,6)20 = 10+ 12 mM; npusumaeM 60aTHI ¢ pe3bboit M12.

VI. Pacuer napameTpoB lLienHoii nepeaayu

INonuwlii pacuet nenHoil mepenaun nposeneH B § 12.1. 3nmecw
ke omnpelesuM JMIb Te MapaMerphl, KOTOPbIe HYXHbI IS JaJib-
Helfllero pacyera mpuBoOJa.

Meromuky pacuera, ¢opMyanl M 3HaueHHs XodPHUHEHTOB
cM. 1. VII; BeiOupaeM NnpUBOIHYIO POJMKOBYIO OTHODALHYIO LENb.

Bpamaromuii MOMEHT Ha BeAylIeH 3BE3NOYKE

T3 = Tz =400'103 H'MM.

IlepenaTouyHoe 4ucno uUenHON mepenauu u, = 4,97

Yucao 3y6seB BenayLueil 3Be3moukd z3=31—-2u, =31-2.497~
~21.

Yucno 3y6beB BeIOMOi 3BE3J0UKH 2, = z3u, = 21-4,97 = 104,37.
Hpuammaem z4 = 104.

Torna
104
Uy= > = 495
OTKAOHEHHE —4’—97—4_—671’& 100 = 0,49, 4ro momycTHMO.
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PacuerHbiii koaddunuent Harpysxu [cMm. dopmyny (7.38)] mpu-
MeM TakuM xe, kak B mpumepe § 12.1, K, = 1,25 (cm. c. 299).
Ilar ogHopsaHo#i uHenu
3

T;K,
t>28 l/——.
- 23 [P]

IIpn n, =306 o6/mMun no Taby. 7.18 npunuMaeM cpenHee
3HAaYEHHE JONMYCKAeMOro [aBJieHHs B LIapHUpax uenu [p]=
=20 MIla. Torga
3

400-103%.1,25

21-20

IMpunumaem mo T1abi. 7.15 menp ¢ marom ¢ =3175 mwm;
Q = 88,50 xH; q = 3,8 xr/™M; A,, =262 mm? (TOCT 13568 —75).
CxopocTb nenu

t>28 ~ 30 MM.

Z3t"2 _ 21 M 31,75 * 306

"= 60.10° Go-10° Al mle.
OxpyxHas cuia
-32,2
Fo=F2o B0 800322 405 g

v v 341

IMposepsieM paBineHne B 1apuupe: mno dopmyse (7.39) p =
_ F,K, 3800-125
T Am 262
myckaemoe naeiaenue [p] =19[1+0,01(21 - 17)]~ 20 MIla;
ycnosue p < [p] eblaepxauo.

MesxoceBoe paccTosHIE

a, = 50t = 50-31,75 = 1588 MM = 1,588 ™.

= 18,1 MIla; yrounsem no ta6iu 7.18 no-

Cwibl, ACHCTBYIOIINE HA LEMNb:

okpyxHas F,, = 3800 H;

oT nenTpobexHuix cun F, = qu? =38-3,412 ~ 44 H;

oT mnposucamus uemu [cm. c. 154) npn k,=15; q=
= 3,8 xr/m;

F;=981k,qa, =9,81-15-3,8-1,588 ~ 89 H.
PacuerHas Harpy3ka Ha Bajbl

Fy=F, +2F, =3800+2-89 =3978 H.

Juamerpsl BeAyliei 3Be3NOYKH!
OEUTEIBHOR OKPYXHOCTH
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t 31,75

dy = " T ‘Sin 180° =211 MmMm;
Z4 21
HaPYKHOH OKPYHHOCTH
180°
D, =t|ctg . +0,7)-03d, =
i 3

= 31,75 (ctg %— + 0,7) —03-19,05 = 2263 mwm,

ruge dy = 19,05 — nquamerp posuka (cM. Tabiu. 7.15).
IIpoBepsieM ko3dduIMeHT 3amaca LEMH HA PACTSHKCHHE IO
dopmyne (7.40):
_ 0 _ 88,5-10°
" Fuk,+F,+F, 3800-1+44 + 89

sto Gosblue, yeM TpeGyemsrit koadduument 3anaca [s] = 9,4 (cMm.
Tabi. 7.19); cnenoBaTesbHO, yclaoBHe s > [S] BBINONHEHO.

Pasmeprl Beaywweil 3B€30UKH:

Crynuua 38e304KH dp3 = 1,6-48 =78 MMm; I3 = (1,24 1,5)48 =
=58+72 MM; npuHAMaeM I3 = 70 Mm.

Tommuua pucka 3Be3goukd  093B,, = 093-19,05 = 18 .MM,
rae B,, = 19,05 MM — paccTosiHie MeXy IUIaCTUHAMU BHYTPEHHETO
3BeHa (cM. tabin. 7.15).

s ~ 22,5;

VII. Iepsblii 3Tan KOMIOHOBKH pPeXyKTOpa
(cm. puc. 12.15)

Ilenp 1 nmopsafok KOMIOHOBKH u3JoxeHsl B § 12.1.

BribupaeM croco® cMa3sbiBaHMA: 3alemieHue 3y64aToil naper —
okyHaHHeM 3ybuaToro Kojieca B Macio; JUIA HOJUIMITHHKOB
IUVTaCTHYHBIA cMa304HbIii MaTepuai. Pa3nensHoe cMa3biBaHMEe NPH-
HATO MOTOMY, YTO OJMH M3 IOJUIMITHUKOB BeAYLIEro Bajia yAajeH,
H 3TO 3aTpyOHACT NomajaHue MacisHbix Opeir. Kpome Toro,
pasneibHas cMasKka OpefoXpaHieT NONIIMIHUKA OT NONaJaHHus
BMeCT€ C MacjoM HacCTUI MeTajia.

Kamepsl NONIIMIHUKOB OTAENSAEM OT BHYTPEHHEH MOJIOCTH
KopIyca MaseyAepKMBaIOHIMMH KOJIBIAMU.

¥YcranaBinBaeM BO3MOXHOCTb pa3sMELICHUs OJHON MPOCKIUA —
paspe3 mo ocsM BajoB — Ha Jucte dpopmata Al (594 x 841 mm).
Ipeanourutenen Macurab 1: 1. IIpoBoauM mocepeauHe JHUCTa ro-
PUBOHTAJILHYIO OCEBYIO JIMHHIO — OCh Benymiero Baja. Hamewaem
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MOIOXKEHHE BEPTHKANBHOM NTMHUKM — OCH BeIoMoro Bama. M3 T
nepeceyeHus MPOBOAUM NOJ yrjoM &, = 17°34’ oceBble THHH-
JINTENIBHBIX KOHYCOB M OTKJAJbIBacM Ha HUX OTPE3KH
= 166 MmMm.

KoHcTpykTUBHO OdopMIIsieM MO HAaMAECHHBIM BBILIE pa3M
LIECTEPHIO W KoJieco. Beruepumsaem ux B 3apemnyenun. Cr-
KOJIeCa BBIMOJIHAEM HECHMMETPUYHON OTHOCHUTE/ILHO IHCKa,
YMEHBIIHTH PACCTOSIHHE MEXY ONOpamMy BEAOMOIO Baja.

IMomuunHUKYA BaJOB PACHOJIOXHM B CTaKaHax.

Hameyaem niis BajoB POJIMKOMOIUIMITHUKH KOHHHECKHE
panHbie Jierkoit cepuu (cM. Tabi. I17):

YciosHoe d I D l T C { Co
obo3HaueHIE
NOAUI MITHUKA MM kH
7208 40 80 20 46,5 32,5
7211 55 100 23 65 46

HaxocuM raGapurhl MOAUIMIHMKOB BEIYUIEro Bajia, Haw
[peABapUTENbHO BHYTPEHHIOIO CTEHKY KOpHyca Ha paccro.
x=10 MM OT TOpuUa IUECTEPHH M OTJIOXKHB 3a30p Me,
CTEHKOil Kopmyca ¥ TOpLOM NOAIIMOHMKA y, = 15 MM (i v
MELLUECHHS MaseyAepKHBAIOIETO KOJIbIIA).

Ilpu ycTraHOBKE DPaAUAJIBLHO-YIOPHBIX HONIIMIHHKOB HEOD
JUMO YYHTBIBATh, YTO pAJHaIbHbIE PEAKIHMH CUUTAIOT MPHIOH
HBIMH K BajJy B TOYKAaX IMEPECEUYCHHS HopMmasieH, NPOBEACHH.
K CepeadHaM KOHTAKTHBIX IUIowamok (cMm. tabu. 9.21). [Ina onr
PAOHBIX KOHHYECKHMX POJHUKOMOAIUNHUKOB 1o dopmyne (9.11)

T, @y +Dy)ey 20 + (40 + 80) 0,38
>t T T2 6

PazMmep oT cpeaHero amaMeTpa ILIECTEPHM OO pEaKIMH IOu
mmmHuka f; = 55 +*18 =73 mm.

IlpunrmaeM pasMep MEXAY peakuusMH MOIUIUIHUKOB BEIy-
wero Bana c¢; ~(1,4+23)f; =(1,4+2,3)73 = 102+168 mm. Ilpu-
MeM ¢; = 120 mm.

Pa3sMeilaeM NOMUIHIHHKY BEJOMOrO Bajla, HaMETHB MpeaBa-
PUTENLHO BHYTPEHHIOIO CTEHKY KOpIyca Ha paccTosiHud x = 10 M
OT TOpua CTYHHIBI KOJECA M OTJIOXKHB 3a30D MEXIY CTEHKOH
Kopmyca ¥ TOPUOM MNOAUIMIHMKA y, =20 MM (s pasMeLieHHs
Ma3zey AP IKUBAOLLErO0 KOJIbLA).

a = = 18 Mm.

2 5 + 100) 0,41
Ina nomwmnuukos 7211 pasmep a, = ”; + Q‘i‘g)—z

~ 22 MMm.
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OmnpenenseM 3aMepoM pa3Mep A — OT JIMHMM pPeaKkiyu. Nom-
HIMITHHKA [0 Ocu Bexyuiero Baia. Kopnyc pemykropa BbIIIOJHHM
CHMMETPHYHEIM OTHOCHTEJIBHO OCH BEAYLIErO Baja M NPHMEM
pasmep A’ = A =115 mm. HaneceM raGapurbl MOAIIMIIHMKOB Be-
EOMOro BaJa.

3amepom ompenenseM paccTosHus f, =71 MM ¥ ¢, = 159 MM
(cnenyer obpaTuTh BHMMaHME Ha TO, 4TO A '+ A =c; + f3).

OuepunBaeM KOHTYp BHYTpPEHHEH CTEHKH KOpIyca, OTJIOXHB
3a30p MexAy CTeHKod u 3yObsAMM KoJieca, paBHeli 1,5,
T.e. 15 Mm.

HameuaeM nojoxeHne 3B€310YKH (HA PAcCTOSHUM y, OT Topua
NMOMUIMIIHNKA) U 3aMepsieM PACCTOSAHME OT JIMHUM peakuuu Oymx-
Hero X Heii momuunHuka I3 = 100 Mm.

VIII. Tlpesepka 10/IroBeYHOCTH NOJUIHIHKKOB

Benymuit Ban (cMm. puc. 12.16).

Cwiel, geiicrByroiiue B 3auemienuu: F, =2940 H; F,y = F,; =
=1020 H u F,; =F,, =322 H. )

TepBblil 3Tanm KOMIOHOBKH jal f; =73 MM u ¢; = 120 mm.

Peaxuuu onop (1€By1o onopy, BOCOPHHHMAIOLIYIO BHEIJHIOIO
oceByto cuny F,, 0003Ha4YMM HMHAEKCOM «2»).

B miockoctu xz

R,,c, = Fify;
=N B .
R,, =F, o 2640 50 = 1790 H;
Ryicy = Fi(cy +11);
_patfi 193
R, =F, o = 2940 0 = 4730 H.

IlpoBepka: R,; — R,y + F, = 1790 — 4730 + 2940 = 0.
B nnockxoctu yz

_RyZCl +Frfl _Fa"?21_=0;
1020-73 — 3228—541
R, = 50 =505 H;

d
_Rylcl +Fr(cl +fl)_ Faé‘ =0;
_ 1020-193 — 13800

" 0 =1525 H.
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Nposepka: R,, — R,y + F, = 505 — 1525 + 1020 = 0.
CyMMapHBI€ peakuun
P,; =)/R%, + R%, =/1790% + 505% = 1860 H;
P,y =)/R%, + R%, = /47307 + 15252 = 4970 H.

OceBbIE COCTABIIAOLINE PAAHATBHBIX PEAKIMA KOHHYECKHX M0 J-
munHukoB no dopmyne (9.9)

S, =0,83¢P,, =0,83-0,38-1860 = 592 H;
S, =0,83eP,, =0,83:0,38-4970 = 1590 H;

34ech A MOMIIMNHEKOB 7208 mapaMeTp oOcCeBOro HarpyXeHHs
e =0,38.

OceBble Harpy3kd OOAUIMIHUKOB (cM. Tabn. 9.21). B wamem
ciyqae Sy > S,; F, > 0; torna P,y =S, =1590H; P,, =8, + F,=
= 1590 + 322 = 1912 H. ' .

PaccMoTpuM JIeBblif OAIIHITHUK,

P, 1912
OrHolenne P, 1860 ~ 1,03 > ¢, mo3TOMy CHeayer yuM- )

TBIBaTb OCEBYIO Harpysky.
OKBHBaJIEHTHast Harpy3ka no ¢opmyne (9.3)

Py = (XVPrz + YPaz) K6K1';
s 3amaHubix ycnosuit V= Kg =K, =1; nad KOHHYECKHUX HOA-
P
LINIHUKOB IPH ~I;"—2—> e xo3ppumment X =04 u xozdpduumeHTt
2

Y= 1,565 (cM. Tab6n. 9.18 u I17 mpuwrosxeHus)

OxBuBajieHTHas Harpyska P, =(0,4-1860 + 1,565-1912) =
= 3760 H = 3,76 xH.

Pacuetnas ponroBeyHocts, MiIH, 06 [ dopmyna (9.1) ]

10 3 3
c\? c\]/c 46,5\31/ 46,5
L=(P32) =(P32) V—E—(W) 1/3,76 ~4400 MIJIH, 06.

Pacuernas JAOJITOBCYHOCTD, 4

_L-10° _ 4400-10°
L= 60n  60.974

rae n =974 o6/MuH — yacToTa BpalICHUA BEAYyLUEro Baja.
PaccMoTpuM mpaBelit MOAIIUIIHUK.
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Pa _ 1590 0,22 < 09TOM U IOACYETE
== e, m IpH MOACYET

P, 4970 T y

9KBUBAJICHTHOM HArPy3K¥ OCEBBIE CHJIbI HE YYMTBLIBAFOT.

OKBUBAJIEHTHAs Harpyska

P, =VP,KeK, =4970-1-1-1 = 4970 H.

OTHOLICHHE

PacuyerHas QOJIrOBEYHOCTh, MJIH. 00.,

10 3
c\? [465\*]/465
L= (E) = ( 4,97) 297 1740 mun. 006.

PacueTHas JOJrOBEYHOCTD, 4,

_ L-105 _ 1740-10°

L,= = x .
"= T 60n 60.974 > 20000

HaiiaeHHas RONrOBEYHOCTH NMpHEMJIEMA.
Benomsrii Bas (oM. puc. 12.17).

U3 npensinymux pacyeros F, =2940 H; F, =322 Hu F,=
= 1020 H.

Harpyska Ha Banm or wuemHoii mepemaun F, =3978 H (oM.
c. 348). Cocrasnsromue 3Toif Harpysku Fy, =F, =F,siny=
= 3978 -sin45° ~ 2800 H.

IepBbiii 3Tan koMmoHOBKU fal f, =71 MM, ¢, =159 MM
U l; =100 mm.

Peaxmu omop (mpaByro omopy, BOCOPHHHMAIOLIYIO BHEIIHIOIO
ocesyro cuiy F,), 0003Ha4uM YeTHBIM MHJIEKCOM Imbpoit 4 u npu
ONpEeJe/ICHHH OCEBOr0 HArpyXEHHs 3TOT MOMUMIHHK Oynem cum-
TaThb «BTOPBIM» (cM. Tabi. 9.21).

JanpHelmuii pacueT aHAJIOIMYEH pacyeTy BeAyLero Baja.

Peaximn 8 mwiockocTu Xxz:

R,3; =2100 H u R,;, = 1960 H.
Peaxipu B IUIOCKOCTH yz ([U1S UX ONpeIENeHHs CIEAYST 3HATH.
elle cpeAHuit quamerp kojieca d, = mz, = 3,43-79 =271 Mm):
R,; =1700 H u Ry, =4822 H.
OKBHBaJICHTHbiC Harpy3Ku:
P; =325 H=325«xH u P,y =6250 H =6,25 xH.
12 3akaz 344 353



Tak kxak B Ka4ecTBE ONOp BEIOMOro Bajla NPUMEHEHLI OMH-
HAaKOBbI€ NOJIUMIIHUKK JIETKOH cepuu 7211, TO OONTrOBEYHOCTHL
onpenenuM Ui OoJjice Harpy>XEHHOro MpPaBOro NOMUMITHUKA.

P, 1990

P,. 5200

OTHollEeH!e = 0,354 < e, MO3TOMY OCEBBIE CHJIbI

HE YUYMTHIBAEM.
OKBUBAJICHTHas Harpyska

P, = VP KsKr=5200-1-12-1=6250 H = 6,25 xH.

Pacuernas monroeseyHocTs, MIH. 006.
10

3
3 3
L=< ¢ ) = ('—£> —6—5—z 2400 MUJIH. 06.

P, 6,25 6,25
PacueTHass 101roBE€YHOCTDb, Y
L-10° _2400- 106

— — ~ 103 o-
L= 60 = 60306 130 10" %

3gech n = 306 o6/MHH — 4acToTa BpalUEHHUs BEIOMOrO Baja.
IlonyueHHas nojroBeyHocTh Oosiee TpeOyemoil. IToALIUMHUKH
7211 npuemaemsl.

IX. Bropoii 3ran KomnoHoBkH peaykropa (puc. 12.18)

B pasButHe mepBOHi KOMIIOHOBKH 3[E€Ch BBIYEPYMBAIOT BaJIbl
C HAaCaXXCHHBIMM Ha HUX AETalAMH; pa3Mepbl Ma3eyAep KMBAFOLIUX
KoJIel, YCTAaHOBOYHBIX Taek M Iaid, KpbIIEK ¥ YIWIOTHEHHH
onpenensoT mo tabsunam ri. IX; pasMepsl mImOHOX — no Tabiau-
maMm 1. VIIL

JluameTph! y4acTKOB BaJICB IOA 3y0uaThie K0JIECa, MOAMHMITHUKH
W Ip. HAa3HAYaloT B COOTBETCTBHM C pe3y/jbTaTaMH peaBapu-
TEJILHOTO pacyeTa W C YYeTOM TEXHOJOrMdyeckux TpeboBaHuil Ha
00paGoTky U cOOpKY.

B3auMHoOe pacnosnioxeHue GOAWHUIHNKOB GHKCUPYEM PaCIOPHOIi
BTYJIXKOIl M ycTaHoBO4HOW raiixoii M39 x 1,5 ¢ mpemoxpaHuTtesnb-
Hoil waiboii. TomuuHy credxd BTYJkH HasHauarot (0,1-0,15)d;
npusuMaeM ee paBHo#t 0,15-40 =6 mMm.

ConpsikeHre Ma3eyaepXKMBaloOIIEro KOJblda CO CMEXHBIMU Je-
TaJIsMH BbiHECeHO Ha puc. 12.18 (mecra I u IV). Mazseynepxu-
BaloLyie KOJIbLIA YCTAHABJIMBAMT TaK, YTOOBI OHM BBIXOJWIM 3a
TOpel, CTakaHa WM CTEHKHM BHYTPb Kopmyca Ha 1—2 MMm.

TonmunHuky pa3MelaeM B CTakaHe, TOJIIMHA CTEHKH KOTO-
poro d. = (0,08+0,12) D, rne D — HapyXHblii AAAMETp INOMIIKN-
HHKa; npuMeM O, = 0,12-80 =~ 10 mm.
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Puc. 12.18. Bropoii 3Tan koMmoHoBku

Hns duxcauuum HapyXHBIX KOJIEH MOJIINIHAKOB OT OCEBBIX
MepeMeIlieHnit y cTakaHa chaejaH ymop BelwyuHOiH# K =6 MM
(cMm. Mmecto ).

VYV BTOpPOro MOMIUINMHUKA HApYXHOE KOJbLUO (HKCHPYeM TOp-
LIOBBIM BBICTYIIOM KPBIIUKH ITOJIIMITHUKA YEPE3 PACHOPHOE KOJbBLO.

Ins obnervyeHus mocagxy Ha BaJl MOJUIMHHUKA, NpPWIEraroine-
ro X UIeCTepHE, auaMerp Bajda ymeHblmiaeM Ha 0,5—1 MM Ha
JUIMHE, HECKOJIbKO MeHBIIEH IUIMHBI PACIOPHON BTYJIKH.

OuepunBacM BCIO BHYTPCHHIOIO CTEHKY KOPIyca, COXpaHAA
BEJIMYUHEL 3230POB, HPUHATHIX B IEPBOM 3Tale KOMIOHOBKH:
x =10 MM, y, =20 MM u 1p.

Hcnonb3ys paccrosHus f, ¥ C,, BBIYEPYUBAEM I(OJLIKITHUKU
(HamOMHHUM, YTO pajuajbHble PEaKUHH paJHaIbHO-YHODHBIX IOZ-
IIMITHAKOB CYMTAIOT MPHJIOXCHHBIMH K BaJy B TOUYKAX, KOTOpBIE
CABMHYTBHI OT KJICHMEHBIX TOPILOB NOIIMIIHUKOB Ha PACCTOAHHUE a;
cM. Taba. 9.21).

s Quxcamyu 3y64aToe KOJIECO YmUpaercs ¢ OAHOM CTOPOHBI
B yToJjiuleHue Bajna J 68 MM (cM. puc. 12.18, mecro II), a ¢ mpy-
roifi — B MaseynepxuBaroliee KoJIbIo; YyIacTok Bana ¢ 60 MM ne-
JIaeM KOpOue CTYMHIBI Kojeca, YTOObI MaseyqepKHBaloLee KOAbI0
& 55 MM ynupaiioch B Topell Kojieca, a He B OypTHK BaJjia; MEPEXon
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Baja oT & 60MM x & 55 MM cMelieH Ha 2—3 MM BHYTpb 3Yy0-
YaTOro KoJeca.
HanocuMm TosuuHy creHkm kopnyca o, = 10 MM 1 -cnpeaensieM
pa3Mephl OCHOBHBIX 3JIEMEHTOB kopmyca (cM. Ti. X).
Onpenensem rayOuny ruesza moa mnomuunuuk I =~ 15T, =
=1,5.23 = 35 mm (T, = 23 MM — mHpUHa moAuIMIHUKA 7211, yka-
3aHHas Ha c. 350).

X. IlpoBepka NMpPOMHOCTH UBIOHOYHLIX CO€JIMECHMN

HinoHouHble COEAMHEHHA NPOBEPseM HA CMATHE TaK €, Kak
B § 12.1. .

3nech OrpaHMYMMCSl DPOBEPKOM MPOYHOCTH JIMUIL OJHOIO COe-
JUHEHMs, NEPEfAOIero Bpallalomuii MOMEHT OT BEAOMOro Bajla
K 3Be3J0YKe.

Jnamerp Bana B 3ToM MecTe dy; = 48 MM, Ceuenue M IUIMHA
mnoHkH b x h x =14 x 9 x 63, ruybuna naza t; =55 MM no
I'OCT 23360-—78.

Moment Ha 3Besgouxe T3 = 400-10° H.mm.

Hanpsoxenue cMmarus

B 2T, 3 2.400- 103
T dp(h—t)(I—-b)  48(9 —55)(63 - 14)

O =975 MIla < [o,,].

XI. YTounenmbiii pacuer BajioB

Tak xe, kax B npuMmepe § 12.1, cuuraeM, 4TO HOPMaJbHbIe
HampsxKeHUs OT M3ruba M3MEHAIOTCA MO CHMMETPHYHOMY HUKIY,
a KacaTeJIbHBIE OT KPYYCHUS — IO OTHYJIEBOMY (ILYJIbCHPYIOLLEMY).

Marepnan BanoB — crajb 45 HopManu3oBansas; ¢, =570 Mlla
(cM. Tabm. 3.3).

IIpepensr BeiHOCAUBOCTU G- = 0,43-570 = 246 MIla u 1, =
=0,58-246 = 142 MIla.

V Benywero Bana omnpenenatb kxodpQUuMEHT. 3amaca npou-
HOCTH B HECKOJIKUX . CEYCHHSIX HELETIeco00pa3sHo; HOCTaTOYHO
BHIOpATh OJHO CeYCHUE C HAUMEHBIIMM KO3()OHIHEHTOM 3amaca,
a MMCHHO CEYEHHE B MECTE MOCAAKH HOJUHUNHHMKA, OiHxaiilero
x mecrepre (cM. puc. 12.16). B 3ToM onmacHOM CeueHHHM ACHCTBYIOT
MaKCHMaJIbHble- H3rubaromue MoMeHTel M, U M, u XpyTsmui
moment T, =T,.

Konuentpanus HanpskeHUiT BbI3BaHA HANpPECCOBKOM BHYTPEH-
Hero KoJblia NOJIIMITHMKA HAa Bajl.

Usrubaromive MOMEHTHI B [BYX B3aHMHO INepPIeHIUKYIAPHBIX
ITOCKOCTSAX
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M, = R,;c; = 1790120 = 215-10° H-mm;
M, = R,yc; = 505-120 = 60,5- 10> H-mm.
CyMMapHbIilt u3rnbaromuii MOMeHT
M =}/(215-10%? + (60,5-10%)? = 225-10° H-mMm.
MOMEHT CONpOTHBJICHHUS CEYECHHS
ndd,  3,14-40°

— 103 3
w » » 6,28-10° mm>.
AMIUIATY 1A HOPMAJBLHBIX HAMPSKEHUEL
225-10°
Oy = Opax = m— 36 MIla.

Kosdpduupent 3amaca npoyHOCTH [0 HOPMANbHBIM Hampsi-
KEHHAM

(o ) 246
Se= T~ 26.36 ~ 6%
_GU
€
ITo Taba. 8.7
E"—z 2,6.
€
IMonspHbIii MOMEHT CONPOTUBIICHHSA
3
W, = ’%= 2W=2-628-10° = 12,56 10° mm>.

AMIIMTYIa M CpefHee HampsXXEHHe IUKIA KacaTeJIbHbIX Hamps-
KeHmit
Tmax _ 1 Tj 126-103
2 2w, 2-1256-10
KoadouipeHT 3amaca OpOYHOCTH MO KacaTeJIbHBIM Hamps-
JKEHHUSM

=~ 5 MIla.

To=Tm=

T
S = e

k, ’
G—'tv + ‘I’ttm
k, ky
ITo Ta6x. 8.7 = 0,68— +04=06-26+ 04 = 1,96; xoapdn-
(]

T

nuent Y, =0,1;
. 142 142
*T196-5+01.5 11,3

12,5.
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Ko} dumpent 3anaca npouyHocTH
_ SeSi 2,62-12,5
V2 +s2 /2,622 + 12,52

N

>

Jus obecrieyeHns NmpovyHocTH xod3hGUIUEHT 3amaca KOJIKEH
6biTh He MeHbIle [s] = 1,5+ 1,7. VuurbiBas TpeOoBaHUS KECTKOCTH,
pexomeHayiot [s] = 2,5+ 3,0. ITonyuennoe 3Hauerue s = 2,55 nocra-
TOYHO.

Y Bemomoro Bama cienoBalo Obl MPOBEPUTH HPOYHOCTH B
CEUCHHH IO KOJIECOM dyy = 60 MM M [10]] MOJUIMIHUKOM dpy =55 MM
CO CTOpoHH 3Be3mouku. Uepes o0a 3TH ceueHus nepegaercs
Bpawaroruii MoMmenT T, = 400-10° H-MM, HO B ceueHMH NOX
KOJIECOM JciiCTBYeT M3rubaroluii MOMEHT

M,; =)/ (Ryac2)* + (Ryacs)? =
= /(2100- 159)2 + (1700- 159)* = 430- 10> H-mm,

a noja NMOMUMOHMKOM M,; = F,l; =3978.100 = 397,8-10° H.-mm.
M, 6onbmie M,; Bcero Ha 79, a MOMeHT conporusicHus W,

3
6onpmie W, mpomopuHoHAILHO (3—2) = (60/55)°® = 1,30, 1. e. Ha
3

309%. Tlosromy 3akiiouaeM, YTO M3 3THX JBYX ceueHuii Ooee
ONAcCHO CedyeHHe oA NoMUUmHUKOM. J[lnA Hero M mpoBeneM
pacuer.

Mzrubarommuit Moment M,; = 397,8-10° H. mm.

MOMEHT cONpOTHBJICHUA CEYEHHUA
nd?, _ 3,14.553
32 32
AMIIUTYNa HOPMAJIBHBIX HANPAKCHHUN
M, 3978-103
w 16,2-10°

Kosdpdumuenr 3anaca OPOYHOCTH MO HOPMAJIBHBEIM HAmps-
HEHUAM

W= =16,2-10° mm3,

=24,5 MITa.

q» = Omax =

6.y 246
Se = kT T 34.245

s
o

2,94,

v

k
rae €~°= 3,40 (cm. Taba. 8.7).
(4
ITosgpHBIA MOMEHT CONPOTUBIIEHUSA
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Ed?,z
16

AMIUIMTYa M CpeIHEe HanpsKeHUE LMKIA KacaTeNbHBIX Ha-
NPSOKCHUI

W, = =2W=2-162-10% = 32,4-103 Mm>.

Koapduupent 3amaca npouyHocid 10 KacaTeNbHbIM Hamps-
KEHHAM

T_, 3 142 3
T 244.-62+01-62

S, = 2,00,

k
—ttv + \I’t‘tm
€;

k
rae —=0,6-3,40 + 0,4 = 2,44 (cm. 126 8.7) u Y, =0,1.

T

Koad¢puuuenr 3amaca npoyHocTH
S65: 2,94.9,00

= = = 2,80 > [S]
Vst +s2  )/2.94% +9,00%

N

XII. BoiuepunBanne peayKropa

BoruepunBaem penykrop B AByx mpoekuuax (puc. 12.19) B
Macwitabe 1:1 ¢ ocHOBHON Hammuceio M cnenuduxamueir. Cre-
UMPUKALMIO COCTABJIsAEM AHAJIOrMYHO NMPHBENECHHOH Ha c. 319.

VKaxeM HEKOTOpbleé KOHCTPYKTHBHBIE OCOOCHHOCTH IPOCKTH-
pyeMoro pexyxropa.

[MommuunHuKY BEAyLIEro Bajla CMOHTHPOBAHBI B OOILIEM CTakKaHe.

PaccMoTpuM, kak nepenaercs ocesas ciwia. OT ECTEPHU oceBas
ClWia Imepesaerci uepe3 3alUIeYdK  Bajla, Ma3seyAepiKUBAIOLIEC
KOJIbIIO, BHYTPEHHEE KOJIbI[O MPABOr0 MOALIMIHUKA, PACIOPHYIO
BTYJIKY, JIEBBIA MOJIUMITHUK, IPOMEXYTOYHOE KOJIbIIO, KPBUIIKY IO /-
munauka u O6ontel. C Oo0JTOB oOceBas CWIa MNepeJaercs Ha
KOpPIyC peayKTopa.

IMoMMIMIHUKOBBIA y2€J BEOyLiero Bajla YIUIOTHEH C OJHOM
CTOpPOHBI Ma3eyNePXKHMBAIOLIUM KOJIBLOM, a C APYroil — MaHxeT-
HBIM YILTOTHEHHEM.

IMoAmMUnHUKN BEIOMOro Bajia YIUIOTHEHBI TaK K€, KaK ITOMILMII-
Huku Beayuiero Bajia. OceBasi cwia oT 3y6waroro koJieca mnepe-
JaeTcs Yepe3 MaseylepiKUBalrollee KOJIBIO HAa BHYTPEHHEE KOJIBIO
NOAUIMITHUKA, Yepe3 POJIMKH Ha HAPYXXHOE KOJbLO, Jajiee uepe3
NPOMEXYTOYHYIO BTYJIKY, KpBIUKY IOMIIMNHHKA ¥ OONTHI Ha
KOpIyC peaykropa.
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Puc. 12.19. Konnveckuii ¢auocTyneHuaTnid 3y0uatbii peaykrop

PanuanpHO-ynopHble MOMINMHUAKYA PETYIHPYIOT HaGopoM Me-
TaJUINYECKHX NPOKJIafoK (cM. puc. 12.19), ycTaHaBIHBAEMBIX MEXIY
NOMUNIHUKOBBIMH KPBIUKAMM H (JIaHIAMH CTaKaHOB.

3ybuaToe 3auenieHue peryjJupyroT HabOpOM MeTaJLTAYEeCKH:
NPOKJIANOK, YCTAHABJINBAEMBIX MexXy (IaHieM CTakaHa BeIyLIer:
Bana M OoOBIUKON Kopmyca peAyKTopa, a TakXe NpOoKJIaaAKaMH
Ha BENOMOM Bajly, KOTOpble MOIYT W3MEHATh PpacloJIOXKeHUs
3y6uaroro koieca.
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Jis ocMOTpa 3auemjIeHMs W 3aJMBKH MAacla CIYXHUT OKHO B
BEPXHEil yacTu xopnyca peaykropa. OXHO 3aKpEITO KPHIUKOM; 1
YIJIOTHEHUSA HOJ KPBILIKY OKHA MOMEINAIOT MPOKJIANAKY M3 TEXHH-
YeCKOro KapToHa.

MaciocrmyckHOE OTBEPCTHE 3aKPLIBAIOT NPOOKOH M YILIOTHSAIOT
TPOKJIAJKOH M3 MacnoCTOMKOH PE3UHBL

YpoBeHL Maciia NMPOBEPAETCA JKE3NOBBIM MAaCIOyKa3aTeleM.

OTHOCHTENIbHOE PACTONIOKEHUe KOPIyca W KPBIUKH peaykTopa
¢uKcupyercs IByMsi KOHMYECKMMHM LITH(TAMH.

Penykrop kpenar x GpyHIAMEHTY 4eTHIPbMS 00 TaMH ¢ pe3nboit
M20.

XIII. Ilocaaxn OCHOBHBIX JeTajeii peayKrTopa

TMocanxyn Ha3sHAuaroT Tak xe, kKak U B mpumepe § 12.1.

XIV. Buibop copra mMacia

CMaspiBaHue 3y64aToro 3aueIuieHusl HPOU3BOAUTCA OKYHAHHEM
3ybvaTtoro Kkojieca B Maclio, 3ajJuBacMoe BHYTPh Kopmyca [0
NIOTPYXKEHHA Kojleca Ha BCIO IIMHY 3y0a.

ITo 1abn. 10.8 ycranaBinBaeM Bf3KOCTh Macna. IIpH KOHTaxT-
HBIX HanpsixeHusx oy =470 MIla u cpenueit cxopoctd v =
= 4,35 M/c BA3KOCTh Maciia NOJXHA ObITh NPHOJIMBHUTEILHO paBHA
28-107% m?/c. ITo Tabn. 10.10 npuEMMaeM Macio MHAYCTPHATBHOE
H-30A (mo I'OCT 20799 —75%*).

TTOUIMMHMKM CMa3BBaEM IUIACTHYHBIM CMAa30YHBIM MaTepHa-
JIOM, 3aKJaJbIBAEMBIM B NOUIMIHUKOBBIE KaMEpbl MPU MOHTAXE.
Copt Masu BeGUpaéMm mo Tabi. 9.14 — conmnpon Mapku YC-2.

XV. Coopka peaykropa

C6opxa KOHMYECKOro PEAYKTOpa aHAIOrHYHA COOpKe HUIMHAPH -
yeckoro peaykropa (cM. § 12.1).

OT/1H4Me COCTOMT B HEOOXOIUMOCTH DPEryJIHPOBKH POIHUKOBBIX
KOHHYECKHX IMOIIIMIHMKOB H KOHHYECKOro 3y6yaToro 3amerieHus.

Jiia HopManbHOH paGoThl MOANIMIHUKOB CIIEAYeT ClIemuTh 3a
TeM, 4TOOLI, C ONHON CTOPOHBI, BPAlCHHE TOIBUXHBIX 3J1EMEHTOB
NOJIIMMTHAKOB MPOXOAMWIO JIETKO M CBOOOJHO M, C IPYrOji CTOPOHHI,
yTOOBl B NOJIWVIHAKAX HEe OBUIO M3JMIIEE GOJIBLIMX 3a30pOB.
Cobsroneane 3THX TpeboBaHMid, T.e. co34aHHe B MOMIIMIHHKAX
3330pOB ONTHMAJILHOMN BETHYMHbI, IPOM3BOAMTCA C NOMOILBIO pe-
[YJUPOBKH MOALIMITHMKOB, UIS Yero NPUMEHSIOT HaOopbl TOHKHX
METAJINYECKUX mpokjaack (cM. mo3. I Ha puc. 12.19), ycranaBiuBa-
eMbIX oz (ranupl Kpruiek noamunaukos. Heobxoqumas Tonuaxa
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Habopa mpokJafoK MoxeT ObITh COCTaBJIEHA M3 TOHKHX MET2JLIH-
yeckux koJen tommunoit 0,1; 0,2; 0,4; 0,8 MM,

Jl1si perynupoBaHus OCEBOrO IOJIOKEHNs] KOHMYECKOM LIECTEPHU
obecneyMBalOT BO3MOXHOCTb IEPEMEILEHUS NPH cOOpKE CTakaHa,
B KOTOPOM OOBIYHO MOHTHUPYIOT Y3€J1 BEAYLIEro Baja peaykTopa. -
D10 mepeMelicHuE TaKXE OCYLIECTBISETCA € INOMOLIBIO Habopa
METaJUIMYECKUX NPOKIAIOK, KOTOPhIE YCTAHABIMBAIOT MO (JIaHIbI
crakanoB (cM. mo3. II na puc. 12.19). INostoMy mocaaxa Takux
CTaKaHOB B KOpNyC JOJKHA oOecreuuBaTh 3a30p WIM B KpaiiHeM

. H7
ciy4yae HeOOJBbIIOH HATAr %
Js
B paccMaTpuBaeMOM peayKTOpe IOAIIMIIHMKH BEAYLIEro Baja
YCTaHOBJICHBI LIMPOKHMHU TOPLAMH HAPYXKHBIX KOJIEH HAPYXY (CM.

puc. 12.19). Cxemy Takoif YCTAaHOBKM Ha3bIBAIOT YCTaHOBKOM

Cr f
Py ap
V7T Tl
CmmiE
- F fa

9
Puc. 12.20. VYcranmoBka Baja KOHHYSCKOH INECTEPHH HA  PaaHAILHO-YHOPHBIX

NOJMHIHHKAX
a — pacctosnue ¢, < L, 6 — paccTosnue ¢; > L
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«pacnop»; oHa m3obpaxena Ha puc. 12.20,a. Ha stroMm pucyske
MOKa3aHbl 3alITPUXOBAaHHBIMH T€ [ETalM, KOTOPHIE Y4YacTBYIOT
B mepenauc BHeWIHe#t oceBoid cwibl F, B pammanbHO-ynopHBIX
MOAIIMIHUAKAX BO3HHKAIOT PajUaIbHBIC PEAKIMH, KOTOpBIE CYHMTa-
IOTCS. NPWIOXKEHHBIMH K BajJy B TOYKax IMEPECeueHuss OCH Baja
C HOPMAQJIIMH K KOHTaKTHBIM IOBEPXHOCTSM IOMIIUIHUKOB.

PamuoHanbHa KOHCTPYKIMSA, B KOTOPO# MOMUIMITHUKM YCTAHOB-
JICHBI IMPOKNMH TOPIAMH HAPYXHBIX KOJel BHYTpb. Cxema Takol
YCTAHOBKH «BPacTsDKKY» m300paxena Ha puc. 12.20,6.

Tlpy KOHCOJIBHOM pAacHOJIOXEHUHM HIECTEPHU MNOBBIOLIAETCHA He-
PaBHOMEPHOCTD pacIpenesieHUs Harpy3KkH 1o AIuHe 3y6a 1IecTepHM.
OTO MOXHO YMEHBIIMTL 3a CYET MOBBILICHUS XXECTKOCTH Y3Ja.
KoHcTpyknusa no cxeMe 6 sBiseTcs OoJiee KECTKOM, 4YeM KOH-
CTPYKIMS IO CXeMe @, 3a CYeT TOro, YTO IpPH OJHOM U TOM
Ke paccTosHuM L Mexay NDOMUUNHHKAMH DPAacCTOSIHHE ¢ > ¢;.

K nenocratkaM BTOpo#t cxemel (cM. puc. 12.20,6) orHOCUTCH
TO, 4TO BHEWIHAA oceBas cwia F, HarpyxaerT Npasblii momuun-
HHK, HA KOTOpBIN JeiicTBYeT Gonbluas pamuanshas cuia P, > P
B mepmoit cxeme (cM. puc. 12.20,a) BHemmHss ocesas cuna F,
HATPYKA€T JIeBbIH NMOJIMIHUK, HA KOTODBIA JelCTBYeT MeHbLUas
panuansHas cwia P, < Py, ITo3TOMy HEOOHOPOAHOCTH HAarpy3ku
NOMIIMNHUKOB IIPH YCTaHOBKE MO BTOPOM CXeMe BO3pacTaer.

§ 12.5. PACYET KOHMYECKOI'O PEAYKTOPA
C KPYTI'OBBIMH 3YEbSIMH

ITpoBeneM 3TOT pacueT Ui TOro, 4TOOBI [TOKAa3aTh, KaK 3aMeHa
OpsMBIX 3y0BeB HA KpPYroBbIe BJIMAET HAa pa3Mepsl KOHHYECKOrO
penykropa. Bce pmaHHbIE IUIs pacyeTa HpHUMEM TaKHMH Xe, Kak
¥ B mpedpiaylieM npumepe (cM. § 12.4).

3AZJJAHUE HA PACYET

PaccuutaTh OJHOCTYNEHYATHIA TOPM3OHTAJIBHBIA KOHHYECKMIL
PEnYKTOp C KPYroBoIMH 3yObsMH (cM. puc. 12,14 u 3.5 ans
NMPHUBOJA K JICHTOYHOMY KoHBedlepy. MicxonHble naHHBIE T€ ke, YTO
u B mpumepe § 12.4: nonesHoe ycwime Ha JIEHTE KOHBeiepa
F, =855 xH; cxopocib nentsl v, = 1,3 M/c; nuamerp GapabGana
Dg = 400 mM. PenykTop HepeBepCHUBHBIN, IpeIHA3HAYEH IS UTU-
TeJbHOH SKCIIyaTanMu; paboTa OJHOCMEHHAS; Bajibl YCTAHOBJIEHBI
HAa MOJLIMIHHKAX Ka4YCHUS.

PACYET PEAYKTOPA

INpunuMaeM Te Xe MarepHaisl: s liecrepHu cragb 40X
yJIy4llIeHHY0 ¢ TBepaoctbio HB 270 u nna xoneca cranp 40X
YIY4YLIEHHYIO0 ¢ TBepaocTtbio HB 245,
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JomyckaeMbie KOHTAKTHBIC HaNpsKEHUA

[on] = GHIimbKHL'
[Skl

IIpu AIMTENbHON SKCIUIyaTamuu Ko3(Q(HUIUEnT [0JIroBEeYHOCTH
Ky =1. Koabduuuent GesonacHoctu nmpumeMm [Sy] = 1,15.

ITo Tabn. 3.2 mpenen KOHTAxXTHOM BBIHOCIHBOCTH NMpH 6a3oBOM
YUCITE€ IUKIIOB Cpjimp = 2HB + 70. -

Torpa nomyckaeMble KOHTAKTHBIE HANPSIKCHUS:
(2:270 + 703 1

IUIA LUeCTEpHH [Gyy] = i1 =530 MIia;
2. :
IS KoJieca [Oppp] = % = 485 MITa.

Jnsa kpHBOMHMHEHHBIX KodeC (TaKk e, KaKk Ui KOCO3YOBIX)
NPYHUMAEM PACuUSTHOE JIONYCKAEMOe KOHTAKTHOE HAmpsukeHne [cm.
Gopmyny (3.10)]

[on] =045 ({ou] + [on2]) = 0,45 (530 + 485) = 460 Mlia.

Tlepenarounoe wumciio pexykropa u = 3,15,

Bparnaroriine MOMEHTBI:

Ha Bany mecrepmu T; = 126-10° H-mmMm;

Ha Bany koneca T, = 400-10° H-mm.

Koadd:uuuenT, ' yIMTHBAIONINE HEPAaBHOMEPHOCTHh pachpenesie-
HUS HArpy3KM O MIMPUHE BEHLA, IPH KOHCOJBHOM pPacHOJIONe-
HHH OJHOTO M3 Kojiec npunmmaeM mo Tadm. 3.1 Ky = 1,35.

Koa¢dumuenT 1uMpUHbI BEHIIA 0 OTHOLICHUIO K BHEIIHEMY KO-
HYCHOMY DaccTOAHMIO (IPUHMMAEM DEXOMEHAYEMOE 3HAUCHHE)

b
‘be, = Re

Torpa BHEMHUH OeMUTEIBHBIN TUaMeTp KoJieca MPU NPOCKTUPO-
BOYHOM pacuete mo (opmyie (3.29)
3

= 0,285.

d, =K V TR pgu
e ‘ [C’H]2 1- 0’5%}!)2 Vg, ’
Tae AJIS KOJIeC ¢ XpYyroBbIMH 3yOpamu K, = 86;
. 3
400-10%-1,35-3,15
460% (1 — 0,5-0,285)%0,285

IIpunumaem mo I'OCT 12289—76 (cM. c. 49) Gamxaiiiee
3navenue d,, = 280 MM, Hamomumm, 4yTo B mpenpiayllieM mpuMepe
UIA KOJieC C NmpSMBIMHM 3yObSMHM BHEIIHMN JEJIMTENbHBIN gua-
MeTp kosteca Oout d,, = 315 MM,
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[IpumeM wqucno 3yObeB wmecrepHu z; = 25. Yucno 3y0seB ko-
Jeca z, =g u =25.3,15 = 78,75.
IMpumem z, = 79.

_n2_D_
Torma u = 2 =35 " 3,16.
OTK/IOHEHHE OT 3aJAHHOrO 3—’121;_15&- 100%=0,329%, uro no-

nyckaercs [OCT 12289—-76 (mo craHmapTy OTKJIOHEHHE HeE
JOJDKHO TpeBBIIaTh 3 %).
Buemnuii oKpyxHOH MOOy/b

B xoHu4yeckMx KoJjecax He OOA3aTEIbHO HMETh CTaHOAPTHOE
3HAYCHHE My,,. OTO CBA3AHO C TEXHOJIOTHedl Hape3aHua 3yObeB
KOHM4eckHuX. kosec. OcraBUM 3Hauenue m,, = 3,55 Mm.

Vrasl [eSIMTENbHBIX KOHYCOB,

ctg 81 =uUu= 3,16; 81 = 17034';
8, =90° — &, =90° — 17°34' = 72°26'.
Byelunee xoHycHoe paccrosHue R, M HpHHA BeHna b
R, =0,5m,)/z} + 23 = 0,5-3,55])/25% + 797 = 147 mm;
b=,z R, = 0,285-147 = 42 mm.

BHelUHUH Ne/NTEIbHBIA JUaMETP IIeCTepHH
d,y =myzy =3,55:25 =89 mm.

Cpensuil IEJMTEIbHBIA AUAMETp LIECTEPHH
dy =2(R, - 0,5b)sind; =
=2(147 — 0,5-42) sin 17°34' = 75,8 mm.

Cpennuif OKPYXHOM M CPEeAHHMH HOPMAIBHBIA MoIyau 3yObe

m, = mcos B, = 3,03 cos 35° = 2,48 mm.

31ech NMPUHAT CPEAHMI Yros HakjioHa 3yba §, = 35°.
Koapduupment mIMpUHBI LIECTEPHU [O CPEOHEMY OMAMETDY
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Cpeansas OKpYXHast CKOPOCTb M CTeleHb TOMHOCTH Hepesaun

o,d 101,5-75,8
v=—1L =" 7" —384 m/c.
2 2
HpunnmaeM 7-10 cTeneHb TOYHOCT! U, HaA3HA4YacMYI0 OOBIYHO st
KOHHYECKHUX nepenayq
Koapduuuent Harpy3xu s NPOBEPKH KOHTAKTHBIX HAaMps-
JKEHUH

Ky= KHBKHaKHv;

mo tabn. 3.5 Kyp =123;
mo tabn. 3.4 Ky, = 1,04;
no Tabn. 3.6 Ky, = 1,00.
Taxum obpazom, Ky = 1,23-1,04- 1,00 = 1,28,
IpoBepka KOHTAaKTHBIX Hampskenwii [cM. dopmyny (3.27)]

270 VT;KH]/(u ) _

%1 =R, —05b bu®
400-10°-1,28)/(3,16? + 1)° .
=17 os 4zl/ 423,167 =451 Mlla < [oy].
OxpyxHas cwia
2Ty 2TycosP, 2-126-10%.cos35°
F, = = = x .
Cd Mz 24825 3320 H

IpoBepxa 3y6beB Ha BBLIHOCIMBOCTD IO HANPSKEHHAM M3ruba

_ FKeYeYgKp,

B bm, )

Koadppunment HAIPY3KH Kp = KpgKp, = 1,375.
3mnecs no tabn. 3.7 K =1,375; no Ta6n. 38K =1,0.
Koabdunuent Yp (boprl 3y6a BLIOMpAIOT TakK:

z

%0 = 2088 cos® By
o 25 N
Ans wecteprnu z,; = 5,cos®B, cos17°34'(cos35°)° ~ 8.
_ Z, _ 79 -
Hns xoneca z,; = 252 3,co08%B,  cos72°26'(cos 35°)° 476.

Ilpu atom Yp = 3,665 u Yp, = 3,60 (cMm. c. 42).
Kosdduuuenr Y; yuuTHIBAaCT NOBBILIEHHE NPOYHOCTH KpPHBO-
JINHEHHBIX 3yObeB IO CPAaBHEHHUIO C NPAMOJIMHEHHBIMH:
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Koap¢unuent Kp, yunTuiBaeT pacnpenenenne Harpy3ku Mexay
3yOobsamu. 1o ananormm ¢ KoCO3yGbIMH KOJECAMH RPUHHMAEM
A+ (e —-DHin=5 4+(013-1(T-5)
- 4¢, - 4-13
rae n=7 — cTeneHb TOYHOCTH nNepemaun; &, = 1,3 (cM. c. 53)

JonyckaeMoe Hampsxenue

KFC! = 0,884,

S%limb
Or] = ——=
[ F] [SF]

ITo Tabn. 39 mas cramm 40X yaywueHHOW NpPH TBEPLOCTH
HB < 350 npenen BBIHOCAMBOCTU IPH OTHYJIEBOM [MKJe u3runba
6%iimy = 1,8 HB; nns mecrepHd, 6% jimp; = 1,8-270 = 490 MIIa;
Wi koneca 6% pmp = 1,8-245 = 440 MTIla.

Koaddummuent 6esonacuocru [Sr] =[S [Sr]’ = 1,75 (xak u B
OCHOBHOM pacueTe, cM. c. 344).

JlonyckaeMble HAmPSKEHUS U OTHOLUEHMS @:
F
_ 490 _ . [Upl] _ 280 _ .
IUIs LecTepHu [op ] = 175 = 280 MIIa; Yo 3665 76,5 MIla;

s xoneca [opy] = %= 250 MITa; L(;,?zl = %Z%= 69,9 MIla.

Hanereiimuit pacuer BegeM if 3yObeB Kojieca, Tak Kak
[on] _ [on]
Ye, Ye
IlpoBepsieM 3y6 koJieca:
- 3320-1,375-3,60-0,75- 0,884
42.2,48

Pacyer BaioB M MOAUIMIHUKOB M 3CKM3HBIE KOMIIOHOBKH BbI-
NOJIHACM TaK XK€, KaKk U B IPCABIAYHICM IIPUMEPE.

= 104 MIla < [6p).

§ 12.6. IPOEKTUPOBAHHUE OJHOCTYHEHYATOI'O
YEPBAYHOI'O PEAYKTCPA

3AJAHHE HA TTPOEKTHPOBAHUE

CnpoexTUpOBaTh OJHOCTYIEHYAThI YEPBAYHBIA pPELYKTOp C
HIDKHHM DacIOJIOXKEHHEM 4YepBsika /Ui IPUBOJA K BHHTOBOMY
koHBeiiepy (puc. 12.21).
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Puc. 12.21. TIpHBoa BHHTOBOrO KOHBEHepa € YePBAYHLIM PeAYKTOPOM:
I — anextponsuratens; 2 — MydTa; 3 — yepBsk; 4 — uepBsuHOE KOJeco, 5 — My{pTa;
6 — rojioBHas cToiika KoHBelepa; 7 — xkeno6 Kouseiiepa; 8 — pasrpy3ouHblii maTpy-
60k: A — Ban aaekrpoasuratens u 1-it Ban peayktopa; B — Ban KoHBelepa u
2-i Ban peaykropa

‘MoumnocTsb, Heobxoaumas 1is paboTbl Kouseliepa, P, = 4 kBr;
YacTOTa BpAIleHHUs Baja KOHBeitepa n, = 74 0o6/MuH (yrioBas cko-
i, 3,14-74
30 30
Hblii, IpeHA3HAYCH IS JUIMTEJIHOM 3KCIIyaTanuu; paboTa B [Be
CMeHbI; BaJIbl YCTAHOBJIEHB! HA MOMIUMIHHKAX KAYCHHUS.

= 17,75 papn/c). Penykrop uepesepcus-

pocTh @ =

PACYET I KOHCTPYHPOBAHUE

I. BsiGop 1eKTpOABHTATENIA M KHHEMATHYECKHH pacyeT

ITpumem npemsapurensso KIIJ gepssiusoro pemykropa C y4ue-
TOM mosicHenuit x ¢opmyse (4.14) n =~ 0,8.

TpeOyeMass MOIHOCTb IEKTPOABHraTeIsd

‘ P, 4
P7p= —— O,T=5 kBT.

Mo tabs. ITl npwioxenus mo TpebyemoH MOIWHOCTH P, =
= 5 kBt BoiOHMpaeM ayiekTpoaBHraTess TpexdasHplif KOPOTKO3AMK-
HYTBIA cepu 4A 3axpeITBIi 0OZyBaeMblii C CHHXPOHHOH dac-
‘roToii Bpauendsa 1500 o6/mun 4A112M4VY3, ¢ mapamerpamu
P, =55 xBt n cxonbxennem 3,7 %. HoMmuHaibHas Hacrora Bpa-
mieHds ng = 1500 — 0,037- 1500 = 1444 06/mun, yrnosas ckopocTh

g, 3,14-1444
O = = = 15 .
= =730 30 15 pan/e

ITo Ta6n. Il2 muaMerTp BLIXOJHOTO KOHLA Bajia poropa dg =
=32 MM,

TMepenaTounoe uMcio (paBHOE MEePEJATOYHOMY OTHOLICHHIO)

ne Oy 1444

u=7:=FK-—T=19,6.




II. Pacuer peayxropa

Yucio BUTKOB 4YepBSiKa z; NOPHUHUMAEM B 3aBACHMOCTH OT
NepefaTouYHoro vuucna: npu u = 19,6 mnpunuMaeM z; =2 (oM.
c. 55).

Yucno 3y6peB 4epBIYHOro KoJeca

z, =z;u=2-19,6'= 39,2,

IpuauMaem crapaapTHoe 3HaueHue z, = 40 (cM. Tabn. 4.1).

2 _ 0 _
ITpu 3TOM U = 2~ 2 = 20.
OTnuyne ot 3aJaHHOTO
20 — 19,6 o
- . =2,04%.
19,6 1007 %

ITo TOCT 2144—-76 pomyctuMo oTknoneHne < 49

BriGupaeM MaTepual uepBAKAa M BEHIA YEPBAYHOTO KOJECa.
INpuauMaeM 11 uepBska cTadb 45 ¢ 3akankoif JO TBEpHOCTH
ge Menee HRC 45 u nocienyromnM mmigoBaHHEM.

Tak Kak K PEAYKTOpY HE NPEAbABJAIOTCA CHENHaJbHBIE Tpe-
GoBaHus, TO B [LeJNAX OSKOHOMHHM NpHUHUMAaeM [UIS BEHLA
yepBAYHOro koyieca Oponzy BpA9)K3JI (oTjuBKa B NeECHUAHYIO
dopmy).

TIpensapuTenbHO NPHUMEM CKOPOCTH CKONBXKEHHSA B 3aLEMUICHUM
v & 5 M/c. Torpa npu ANUTENBHON paboTe HONYCKaeMOe KOHTAKT-
Hoe Hanpsokerue [oy] = 155 MIla (tabn. 4.9). Jonyckaemoe Hanps-
*eHue n3ruba s HepeepcuBHol pa6oThl [oor | = Kpp[oor]'. B aT0i
dopmyne Kr, = 0,543 npm mimtenbHoit pabote, xorma 4HCIO
LMKJIOB HArpyxeuus 3y6a Nz > 25.107; [oor] =98 MIla — no
Tabu 4.8;

[oor] = 0,543 - 98 = 53,3 MlITa,
TpuHuMaeM npexBapuTENbHO KO3POHUUHEHT qUAMETpA YepBsKa’

q = 10.
Bpamaroluii MOMEHT Ha Bajly YepBSYHOro KoJjeca

=517 H-Mm=517-10° H-mm.

IMpuauMaem npeasapuTesibHO K0dhduuuent Harpysku K = 1,2,
OrmpenensieM MexO0CeBoe PACCTOSNHUE U3 YCJIOBHS KOHTAKTHOW
BuIHOCIMBOCTH [dopmyna (4.19)]:
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2 3
= (4—0—+ 1) (——129——) 517-10%.12 = 50)/46,5- 103 =

10 40
0 155

= 180 Mm.

Moayab
2a,  2-180
zZ,+q 40+ 10
IMpunumaem no T'OCT 2144 —76 (tabi1. 4.2) craHOapTHBIE 3HA-

yeHuss m =8 MM u ¢q = 10.
MexoceBoe pacCTOAHME P CTAHAAPTHHIX 3HAYCHUAX M U ¢

_ m(q +z;) _ 8(10 + 40)
e 2 - 2
OCHOBHBIC pa3Mephl uepBsKa:
JeJIUTENIbHEIH AUAMETP YepBsKa
di=qgm=10-8 = 80 mm;

= 7,20 MMm.

m =

= 200 MMm.

IVaMeTp BEpIIMH BHTKOB YEpBAKA
dyy =d; +2m =80+ 2-8 =96 mm;
OUaMETDP BHAalIWH BUTKOB YepBsiKa
dpy =dy —2,4m =80 — 2,4-8 = 60,8 mm;
IUTHHA HapesaHHOW 4acTu uutdoBasHoro uepssika [cM. dop-
myny (4.7)]
by = (11 + 0,06z,) m + 25 = (11 + 0,06 -40) 8 + 25 = 132,2 mm;

npuHHMaeM by = 132 mm;

JIEJINTEJIbHBIN yroJl nogbeMa BuTka 7y (no tabu. 4.3): npu z; =2
uqg=10 y=11°19.

OcHOBHBIE pa3Mephl BEHLA YEPBAYHOrO KoJeca:

JCJIUTENbHBIA AMAMETP YEPBAYHOrO KoJieca

dy = zm =408 = 320 mm;
JIMAMETDP BEPIIMH 3yObeB YEPBAYHOrO KoJieca
dgy=dy +2m =320+ 2-8 = 336 mm;
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AMAMETP BHAAHH 3YOBLEB YEPBAYHOTO KuJeca
dpp=d; — 24m = 320 — 2,48 = 300,8 Mmm;
HauGOJIbLINI TUAMETD YEPBAYHOTO KoJjeca
6m 6-8
daMZ < da2 + ?1—_‘_—2= 336 + m = 348 MM;
IIMpHHA BEHLA 4epBsiyHOro koiseca [cm. dopmyny (4.12)]

b, £0,75d,; = 0,75-96 = 72 mm.

OKpykHasi CKOPOCTb 4epBsKa
ndyny  3,14-80-107°. 1444

) 60 = 6,06 m/c.

Uy =

CKopoCcTh CKOJIbXKEHHS
v, _ 6,06
cosy  cos11°19’

Vg = 6,15 m/c;
npu sroii ckopoctu [oy] ~ 149 MIla (cM. Tabi. 4.9).

OTriioHEHHE LS;&@ 1009 = 4% ; X TOMy Xe€ MEXOCEBOE

pacctosisde no pacuetry Obino mosiyueHo a, = 180 MM, a mocie
BHIDABHUBAHUA M U ¢ IO CTaHAApPTY OBUIO yBeNMYEHO IO @, =
= 200 mmM, T. €. Ha 10 %, u nepecuer a,, o popmyue (4.19) nenats He
Ha/flo, HEOOXOAUMO JIMIIb NPOBEPUTHb Oy, g 3TOro yTOYHSIEM
KITJ penyxropa [cMm. dpopmyny (4.14)]:

npu ckopoctH v = 6,15 M/c npuseneHHbll ko3bduumeHT Tpe-
HUS A5 6Ge30JI0BAHHON OpoH3bl M HUIMGOBAHHOTO YEpBsKa (CM.
1abn. 44) [ =0,020-1,5=0,03 u npuseneHHbI yroj TpEHHA
p = 1°43,

KITJ peayxropa ¢ yueToM IOTEPH B ONOpPAX, NOTEPD HA pa3dphI3-
TUBaHUE U NEpEeMEILBAHME Macia

tgy tg 11°19°
———— = (0,95 +0,96 77
tg(y + p) ( )tg(ll 19"+ 1°43)
ITo 1abn. 4.7 BLIOMpacM 7-0 CTENEHb TOYHOCTH nepeadn. B

TOM cliyuae ko3dpdunuent aunammunoctd K, = 1,1,
KosdpdunyeHT HepaBHOMEPHOCTH pacHpelesieHUs Harpysku

[bopmyna (4.26)]
Ky=1+ (%’-)3 (1 - x),

rae koshduument nedopmanmn uepssaxa npu g =10 u z; =2 no
' mn

n = (0,95 +0,96) ~0,82.



tabn. 4.6 ©=86. TIlpuMeM BcOMOraTeNbHBIN KOIQPULIHEHT
x = 0,6 (ue3HauMTENBHBIE KOJeOaHHs HATPY3KH, C. 65):

40 \?
Kp=1+ (g) (1 - 0,6) ~ 1,04.

Kosdduuuent Harpysku
K=KgK,=104-11=~1,14,

IMposepseM koHTaxkTHOE Hanpskenue [dopmyna (4.23)]:

(11
1 |/ "\ q _

oy = - )
q
170 1/517-10%- 1,14 5°
= Z,Fl/ o =129 MIa < [oy] = 149 MIla.

PesynsTaT pacuera ciemyeT NpPU3HATH YIOBJIETBOPUTEJLHBIM,
TaKk Kak pacYeTHOEC HANpPMKEHHE HIXE aomyckaemoro Ha 1349
(pa3pewaerca no 15%).

IlpoBepka npouHocTH 3y0beB 4YepBAYHOrO Kojieca Ha W3IrHO.
OKBHBAJICHTHOE 4YMCJIO 3yObeB

7 = 2y _ 40
*" cosly  (cos 11°19))

Koadpunuent popmer 3yba no tabn 4.5 Y = 2,24

Hanpsokenne usru6a [cM. dopmyny (4.24)]
_12TKYr  1,2-517-10°-1,14-2,24
T zbm® 40.72.82

YTO 3HAYUTEJBHO MEHbILE BHIYUCIEHHOrO Bhilie [Gor] = 53,3 MITa.

=424,

= 8,8 MlIla,

OF

ITII. TlpenBapurenbhblii pacyeT BaJIOB peayKTOpa
H KOHCTPYMpPOBRHHE MEpPBSKA M “ePBAYHOIO Kojeca

Kpytsuime MOMEHTBI B NONEPEYHBIX CEYEHWSX BAJIOB:
BEIOMOro (BaJl YEPBAYHOIO KOJieca)

To=T=517-10> H. mMm;

BEAYLLEro (UepBsK)
Ta=T=-—"2="—"—=324.10> H.-mm.
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b,=132

1,340 £,-90

Puc. 12.22. Yepsar

Butky 4epBsika BBHIMOJIHSHBI 32 OJHO ILiEjI0¢ C BaJioM (puc. 12.22
u 4.1).

JluaMeTp BLIXOAHOrO KOHIA BEAYLIEro Bajia IO pacuyeTy Ha Kpy-
yenue npu [1] = 25 MIla

3 3
T l /32,4-10°
> = = . .
st 1/0,2 (o] 02.25 18,7 mm

Ho nns coenvueHys ero ¢ BajJOM 3JEKTPOABHIaTelis NPHMEM
dy = dyz = 32 MM; TuaMeTphl MOJUIMIHUKOBBIX HICCK dp = 45 MM.
TTapaMeTph! Hape3aHHO# yacTu: dyy = 60,8 MM; dy = 80 MM 1 d,y =
=96 MM. [l BHIXOOA pEXYLIErOo HHCTPYMEHTA IPH Hape3aHHH
BUTKOB PEKOMEHIYETCS YYacTKH Bajia, NPUJIETAlOHIME K Hapeske,
npoTaymBaTh A0 AMAMETPa MEHbLIE dj;.

JnunHa Hape3aHHO#H wactu b; = 132 mMm.

Paccrosnue Mexay omopaMH depBaxa npuMeMm I X dpp =
= 340 mm; )

pPAcCTOSHHE OT CEpPEeNMHBI BHIXOAHOIO KOHIA A0 Ombkaifmieit
onopsl f; =90 mm.

Begomui Bau (cm. puc. 12.26).

draaMeTp BBIXOZHOTO KOHIA

3 3
Ta 517-10%
a2 = = = 46,7 MM,
2 Vo,z [t V 0225 167
IMpunanmaem dy; = 48 mMm.
JluaMeTphl NOALIMITHUKOBBIX IIeeK dp; = 55 MM, AuaMeTp Baja
B MECTE MOCAIKH YEPBSYHOTO KoJieca dyy = 60 mMm.

JuaMeTp CTYIOHIB! YEpBSYHOTO Kojeca
ders = (1,6 +1,8) di» = (1,6 +1,8) 60 = 96 108 mMm.

IIpuruMaeM der; = 100 Mm.
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JMHa CTYmHUBI 4epBAYHOrO KoJjeca
Lo=(1,2+18)dx=(1,2+1,8)60 = 72 +108 mm.

IMpunumaeM Iy = 90 MM,

IV. KoncTpyKTHBHBIE pazMepbl KOpHyca pexyKTopa
(cm. puc. 10.17, 10.18 u Tabéa. 10.2 u 10.3)_

ToJMHa CTEHOK KOPIyca M KPBIILIKH:
0 =0,04a + 2 =0,04-200 + 2 = 8,00 + 2 = 10,00 mm,
npuuMaeM & = 10 MmM;
0; =0,032a + 2 =0,032-200 + 2 = 6,64 + 2 = 8,64 MM,

npusuMaeM Oy = 10 mm.
TonmuHa ¢nannes (0scoB) KOpryca M KPBILIKH

b=b;=156=15.-10 =15 mm.
TosmuHa HUKHErO Mosfca Kopnyca NpH HaJuyuu 600bImex
p1=15=15-10= 15 mm;
P2 = (2,25+2,75)8 = (2,25+2,75) 10 = 22,5 +27,5 mm,

NPHHUMAEM p; = 25 MM.

Hunamerpsl GOJITOB:
dynnamentHeIx d; = (0,03 +0,036) a + 12 = (0,03 +0,036)200 + 12=
=18+19,2 Mm. -
npuauMaeM 60Tl ¢ pe3pboit M20: mnamerpsl 601TOB dy =16 MM
"dy=12 Mmm.

V. Ilepsblii 3Tan KOMNOHOBKH peayKTOpa
(puc. 12.23)

KoMNOHOBOUHBIH YepTeX BBHINOJHAEM B [BYX MPOCKIHUAX —
pa3pe3 Ho OCHM KoJieca M pa3pe3 MO OCH HepTexa; KeJIaTeNbHbIH
Macmitab 1:1, yepTUTh TOHKUMH JIMHUSMH !

IIpumMepHO mocepenauHe JHMCTa NapajuIebHO €ro AJHHHOH CTO-
pOHE NMPOBOJMM OCEBYIO JIMHUIO; BTOPYIO OCEBYIO, MapaJUICIBHYIO
NepBOM, MPOBOJUM Ha paccTosHMH a,, = 200 MM. 3aTeM mpPOBOAUM
JB€ BEPTHKAJIbHBEIC OCEBBIC JIMHWUHM, OOHY [JIA TIJABHOIO BH[A,
BTOPYIO IUIS BHAA COOKY.

BrruepunBaeM Ha [BYX MPOEKLUSX UEPBSAK U UEPBAYHOE KOJECO.

OuepunBaeM BHYTPEHHIOIO CTEHKY KOpHyca, NPUHHAMAsA 3a30pD
MEXAY CTEHKON M YEPBAYHBIM KOJIECOM M MEX/Jy CTCHKOH M CTYNH-
neil yepBAMHOro Kojeca ~15 mMm.
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Puc. 12.23. Komnonoska 4epBa4HOro pelykropa:
I, =340 mm* [, = 125 MM; a; =30 MM; a, =22 MM; Iy =90 MM; a, =200 mm;
dy =80 mMm; dy =320 mm; by =132 mMM; by=T2 MM

BoluepunBaeM NOIIUMIHUKU 4YEPBAKA Ha pAcCTOSAHUMM [ =
= d,, = 340 MM oauMH OT ApYyroro, pacmojiaras UX CHMMETPHIHO
OTHOCHTE/IBHO CPEAHEr0 CEHEHHUS 4epBsKa.

Tak xe CHMMETPUYHO pacroJjiaraeM MOIIIMIHUKY BaJia YepBsiy-
HOro KkoJjieca. PaccTosiHHE MEXAYy HHUMH 3aMepsiecM IO YEPTEeXKY

B cBsi3M ¢ TEM, 4TO B 4EPBAYHOM 3ALCIVIEHUM BO3HMKAIOT 3HA-
YUTEIbHBIC OCEBBIC YCUIIMSA, IPUMEM PaAHAJILHO-YIIOPHBIE MOIIHII-
HHKHM: LUAPUKOBBIC CpEIHEH cepuu MAJis uYepBsIKA M DPOJIMKOBBIC
KOHHYECKHE JIETKOR CcepumM [UIS Baja YEepBAYHOIO KoJjeca
(cM. Tabn. I16 u I17):

Venosroe d l D B T c
obo3HaueHue e
MO UMTHUKA MM kH

46309 45 100 25 25 61,4 0,68
7211 S5 100 - 21 23 65 0,41
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V1. TlpoBepka 70/IroBeYROCTH MOIIMNHHKOB

Cunpl B 3anennesun (puc. 12.24):
OKpYXHas CHJIa Ha 4epBAYHOM KOJIECE, paBHAsi OCEBOH cuJie Ha
yepBAKE,
2T, 2-517-10°

Fp=F,= il T 3220 H;

OKpyXHas CHJIa Ha 4epBsjKe, PaBHAs OCEBOH cuijie HA KoJiece,

. . 3
Fy=F,= % = 2:3240-10° 32’;8 10 =810 H;

panualibHBIC CUJIBI HA KOJICCC U YEPBAKE
F,,=F, = Ftga=3220-tg20° = 1160 H.

Ilpu OTCYTCTBHHM CHEIHANBLHBIX TPEOOBAHUI YEPBAK MOJDKEH
MMETh NPaBOE HANpaBJCHUE BUTKOB.

HanpaByieHus cuil npeacTaBieHbl Ha puc. 12.24; onopsl, Bocnpu-
HUMaloLIHe BHEIIHUE OCEBbIE CHIIbI, 0003HAYNUM IUPpaMH «2» U «4»,

Ban yepBsika

Paccrosanne Mexnay omopamu I X dgy, =340 mM. Jlnamerp
di =80 Mm.

Puc. 12.24. Cuapt B uepBsy-
HOM 3aleNIEHHH H ONOpHbie
peaximu
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Peaxuuu omnop (mpaByro OmOpPY, BOCHPHHHMAIOLIYIO BHELIHIOIO
ocesyto cuny F,y, o6o3HauuM nudpoit «2»):
B IUIOCKOCTH XZ

Res = R = T2 = B0 = 05 b

B IUIOCKOCTH )z

l d
—Ryly + Fpy —21“' F "21—= 0;

1160-170 — 3220- 40

R, = 30 =205 H;
1 d
RyZII_FrI%'—Fal'%:O;
R, = 1160~1703:;)3220-40 — 055 1.

Iposepra: R,; + Ry, — F,; = 205 + 955 — 1160 = 0.
CymmapHsie peaxunn

P, =P, = [/R% + R% = |/405% + 205* = 454 H;
P, = P,, = /R, + R, = |/4052 + 955% = 1040 H.

OceBble COCTABJIAIOWINE pPAAMAJIBHBIX pPEaKIMil IIAPHKOBBIX
pafuajJbHO-yIOPHBIX MOAUIMAHUKOB 1o (opmyie (9.9)

S, =eP,; =0,68-454 =309 H;
Sz = eP,; =0,68-1040 = 710 H,

rfi¢ I/ OOJIIMIHAKOB IIAPUKOBBIX PagHajIbHO-YIOPHBIX C YIJIOM
o = 26° xoadpuumeHT oceBoro Harpyxesus e = 0,68 (cMm. Tabu. 9.18).
OceBble Harpy3Kkd HOALIMIHUKOB (M. Ta6i. 9.21). B HaweM ciy-
4yac Sl <Sz; Pal =Fa>S2—S1; TOoraa Pal =S1 = 309 H; P02=
=S, + F,, =309 + 3220 = 3529 H.
PaccmotpuM neBeIii («HEpBBIA») NMOIIINAITHHK.
P,y 309

P, a5 = 0,68 = e; oceByr0 Harpy3ky He y4u-

OtHOWEeHNE

TBIBaeM.
OKBHUBAJICHTHas Harpyska

P3| = P,lVK5K7‘= 454 . 1,3 = 590 H,

rae mo Tabn. 9.19 nns mpusogOB BY-..OBBIX KoHBeiepoB Kg = 1,3,
Kospdumuentst V=1 u Kr=1.

n



HonroBeyHocTs onpenesseM 1o Gojiee HArpyKEHHOMY TIOA-

LIUITHUKY.
PaccMoTpuM mpaBeiil (<BTOpOI») MOAIINIHUK.
OTHowenue Po _ 3529 _ 3,40 > e
P,, 1040 ’ ’

T03TOMY SKBHBAJIEHTHYIO HArpy3Ky OIpENENsIeM C YYETOM OCEBOIi;
Py, = (XP,,V+ YP,) KsKr=
= (0,41-1040-1 + 0,87-3529) 1,3 = 4520 H = 4,52 kH,

rne X =041 u Y=0,87 no 1a6. 9.18.
PacueTHas DO/IroBEeYyHOCTb, MIIH. 00., o dopmyJie (9.1)

c\ 61,4 \3
L= <-P§> = (—1,-5—2—) ~ 2480 mumn. 06.

PacueTHas [OJIrOBEYHOCTD, U
_ L 108 _2480- 106

L= —5on = 60 1aaa > 2880 %,

rae n = 1444 o6/MHH — yacTOTa BpALICHUA YEpPBAKA.

Benomblit Bas (cMm. puc. 12.24).

Paccrosnue Mexay OmOpaMH (TOuHEe, MEXAY TOYKAMU MPHJIO-
KEHUS pafuabHbIX peakuuii P3 1 Py — oM. puc. 12.23) I, = 125 mm;
nuametp d; = 320 mMm.

Peakuuu omop (JIeByI0 ONOpy, BOCHPHHUMAIOLIYIO BHEIIHIOKO
ocesyro cunny F,;, o6o3HaunM mudpoit «4» M NpH ONpEncICHHH
OCEBOro HArpyxeHus GyaeM cuMTaTh e «BTOpoii»; cM. Tabn. 9.21).

B miockoctH xz

R.s=R.,= %2—= -:22%?—= 1610 H.
B niockoctu yz
Rly + Frp 2~ Fip 2= 0;
—1160- 62,5 + 810- 160

Ry = =451 H;

125

l d
Ry412—Fr272_Fa2"—22_=0;

_ 1160-62,5 + 810-160 _ 201500
e = 125 T 125
INposepka: R,3 — R,4 + F,, =451 — 1611 + 1160 = 0.
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CymMMapHbie peakuuu

P3=P,; = |/R% + R% = |/1610% + 451% = 1660 H;
Py= P, =)/R% + R% =}/1610% + 1611% = 2260 H.

OceBBl€ COCTAaBJSIONIME PAAUANIBHBIX PEAKIMA KOHMYECKUX
NOJIIKITHAKOB — 1o ¢opmyne (9.9):

S3 =0,83¢P,; = 0,83-0,41- 1660 = 565 H;
S; =0,83eP,, =0,83:0,41-2260 = 770 H,

rae s NoAIHIHUKOB 7211 xo3hduunenT BIUAHUA OCEBOrO Harpy-
xenus e = 0,41,

OceBrle Harpy3xu HOMUIMIHUKOB (cM. Tabs. 9.21) B HaweM ciy-
yae S3 < 84; Py3 =F,> 8, —S;3; Torma P,3 = S3 =565 H; P,y =
=83+ F, =565+ 810=1375 H.

Hnsa npasoro (c -MHAekcoM «3») NOMUMIHHKA OTHOILICHHE
P 38 _ o34 T oit
P, 1660 > <e, MOTOMY @pH NoOACYeTe SKBUBAJICHTHOMH
Harpy3ku OCEBbI€ CHJIBI HE YYUTBHIBAEM.

OxBHBaJICHTHas Harpyska

Py; = P,3VKsKr=1660-1,3 = 2160 H.

B xauecTBe onmop BeJOMOro Bajla PUMEHEHbI OAUHAKOBLIE IOJ-
mMnHUKK 7211, JloNroBeYHOCTh OnpeiesuM JIA JIeBOTO NOLHINN-
HHKa («9€TBEPTOro»), JJis KOTOPOro SKBHBAJICHTHas Harpyska 3Ha-
YUTENBHO Gosiblire.

P, 1375

J1ns ieBoro (MHAEKC «4») MOAIMITHUKA —1—)—: = 2260 — 0,610> e;

MBI JOJIKHBI YYUTHIBATH OCEBLIE CHJIBI M ONPENENATh IKBUBAJIEHTHYIO
Harpy3ky no ¢opmyine (9.5); npumem V=1; Ksg=13 n Kr=1,

P
JUIS KOHM4ECKMX NMOMIIMNHMKOB 7211 mpu P"‘

X=04u Y=1459 (cm. Tabn. 9.18 u I17);
P,y =(0,4-2260-1 + 1,459-1375)-1,3-1 ~ 3780 H = 3,78 xH.

> e Ko3hpunueHTH
4

Pacyetnas noaroeewHocTs mo Qopmyse (9.1), miH. 00.

0 1o 3
C\3 65 \3 65 \? 65
L= (P_g-) = (-3—,;]?) = (W) 3—’:7§' ~ 13000 M. 06.,
rae C =65 (cMm. c. 375).
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PacueTHas JOJIrOBEYHOCTD, Y

_ L-10° _ 13000 10°

Ly 60n  60-74

=3.10% 4,

rae n = 74 06/MuH — 4acTOTa BPAIUECHUA Bajia YEPBAYHOTO Kojeca.

Crosip Gosblllasi pacyeTHas JOJIOBEYHOCTh OOBACHAETCA TEM,
YTO IO YCJIOBHIO MOHTaXa OHAMETDP LICHKH JOJDKEH OLITH OOJbIle
nuaMeTpa dy = 48 MM, [Tostomy Oblin BoIOpaH mommmmuuk 7211,
Bo3moxen BapuaHT ¢ momuunHukoM 7210, Ho M U1 Hero RoJiro-
BeYHOCTH Oyner mopsaka 1 mud. 4. Kpome Toro, cieayer yuects,
"YTO BEJOMEIil BaJI HyiEeT MaJIylo HacTOTy BpALeHHus n = 74 06/MuH.

VII. Bropoii 31an KOMNOHOBKHM pexyKTopa

Vcnonp3yeM 4epTexH INEpBOro ITama KOMIIOHOBKH (CM.
puc. 12:23). Bropoit stan (puc. 12.25) nMeeT LeJIbI0 KOHCTPYKTHBHO
o(hOPMHUTDL OCHOBHBIC AETAIA — YEPBAYHLIA Baj, Bajd YEePBAYHOTO
KoJsleca, 4epBAYHOe KOJIECO, KOPIYC, MONIINMHUKOBBIC Y3JIBI M [Ip.

CMmaspiBaHUE 3aLCIUICHUS U NOIIIMITHUKOB — Pa3OpbI3rMBaHUEM
XUAKOTO MacJia, 3aJIMTOr0 B KOPIYC HIKE YPOBHA BUTKOB TaK, 4TOOBI
n30€XaTh YPE3MEPHOIO 3aIMOIHEHYS MOIIKITHUKOB MACJIOM, HarHe-
TaeMbIM uepBsikoMm. Ha Baiy uepBsika ycTaHaBIMBAaEM KPbLILYATKH;
npu paboTe penykTopa oHM OyayT pa36pbI3ruBaTh.Macio U 3abpa-
CBIBATH €r0 Ha KOJIECO M B IOJIUIMIHHUKH,

-VrioTHeHue BajioB 00ECIEYUBAECTCA PE3MHOBBHIMU MaHKCTAMH.
B xpoiinke Jiroxa pasmMeiiacM oTAymuHy. B HmkHeil yactu xopryca
BBIYEpUUBAEM NPOOKY [UIS CIycKa Macjia M YCTaHaBJJBAeM Macjo-
ykasarteab ¢ TpyOKo#il M3 OprcTekia.

KoncTtpynpyem cTeHKy xopmyca ¥ Kpeliiku. VIx pasmepsl Ooutd
onpeaesiessl B . IV panHoro mpumepa. BoraepuuBaeM ¢uiaHObl 1
HIKHUA nosic. KoHCTpyHpyeM Kproku i HOabeMma.

VcTanaBiuMBaeM KpLIMIKM MOAUIMIHUKOB riyxue (cM. puc. 9.31)
¥ CKBO3HBIE [UJUIA MAMXETHBIX YILUIOTHeHH#E (cM. Taba. 9.16). IMox
KPBIWKN YCTAaHABJIMBAEM METAJUIMUECKHE MPOKJIANKH Ui pery-
JIAPOBKH.

KoncTpykuuio uepBsgYHOro koJieca BbIosiHSeM mo puc. 10.9,
HacaxuBas OpOH30BBIA BEHEl, HA YYT'YHHBIH LEHTP C HATATOM.
IMocagxa H7/p6 no TOCT 25347-—82.

BriuepuuBaeM NIpU3MATHYECKHE IIITOHKM: HA BBIXOJHOM KOHUE
Baya uepssika b X h x | =10 x 8 x 40 MM, HA BHIXOJHOM KOHUE
Bajia uepBA4HOro xosieca b x h x =14 x 9 x 80 MM u mox uep-
BAYHBIM KoJiecoM b x h x | =18 x 11 x 80 MM (cm. TaGu. 8.9).
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Puc. 12.25. Yepsaunblii PeAYKTOP C HHKHUM PACHONONEHHEM 4epBAKa
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VIli. Tennoseii pacuer peayxropa

Jns mpoexkTupyeMoro peaykTopa IUTOaAb TEMJIOOTBOISAILCH
nosepxuoctd A ~ 0,73 m? (37€Ch YYHTBHIBAJIACH TAKKe ILIOMWLANDb
JIHUIIA, TOTOMY YTO KOHCTPYKIMS ONMOPHBIX Jian 0OeCIeYnBaeT up-
KYJSLMIO BO3JYXa OKOJIO JHHIIA).

ITo ¢popmyse (10.1) ycnoBue paGotel peaykropa 6e3 meperpesa
IpU NPOLOKHUTENbHON paboTe

P, -m)

At =ty —t,= A
t

<[aAf],
rae P, =5 kBt = 5000 Bt — Ttpeb6yemass mns paboThl MOIIHOCTb
Ha 4epBsKe.

CuutaeMm, 4TO OOECHEUUBACTCA JOCTATOYHO XOpoUIas LUPKY-

JSUMS  BO3AYXa, M TNpPUHAMAeM Ko>(DOHUMEHT TemIonepeaadu
k, =17 Br/(m*-°C). Torma

_5000(1 —0,82)  5000-0,18

A== ~ s - > >

Jonyckaemblii nepenang TemImeparyp NpH HIDKHEM 4epBsike
[At] = 60°.
Jns ymeHb1ieHus At CJIEAYET COOTBETCTBEHHO YBEJIHYHUTD TEIIO-

At
OTHAKLYIO MNOBCPXHOCTH MPOMOPUMOHAJBHO OTHOLICHHIO m=

= 72,5/60, cnoenaB xopnyc peGpuctsiM (cm. puc. 12.25 n 10.38).

IX. IlpoBepka mpoOYHOCTH LUNOHOYHBIX COEAHHEHMl

[MpoBepouHELI pacyeT Ha CMATHE NMPOU3BOAAT TaK €, KAK U B
NpeabIAyIUNX MPUMEpaXx.

31ech npuBEAEM MPOBEPKY IPOYHOCTH JIMIIb OJHOTO COETUHEHHS,
nepesalolero Bpalalomiuii MOMEHT OT Bajia YepBSYHOro KoJseca
K Mydre. /

Huamerp Bana B 3ToM MecTe dpy = 48 mMM. Ceuenue u jiMHa
mmoHkd b X h x | =14 x 9 x 80 MM, riayousa masa t; =5,5 MM.
Mowment T =T = 517-10° H.mm.

Hanpsokenus cMatus

2T, 3 2.517-10°
dy(h—t)(I—b) ~ 48(9—5,5)(80—14)
< [ow] (cM. § 8.4).
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X. Vrounenublii pacueT Bajios

UYepssiunbliii BaJ NPOBEPSTh HA NPOYHOCTH HE CJIEAYET, TaK Kak
pa3Mepsl €ro MOMEPEYHbIX CEHYEHUH, MPUHATHIE NPH KOHCTPYHPOBa-
HUH [IOCJIE pacdeTa reOMETPUYECKUX XapaxTepucTuk (d; = 80 Mm,
dyy =96 MM u dpy =608 MM), 3HAUMTENBHO NPEBOCXOIAT Te,
KOTOpbIE MOTJIH GBITH MOJIy4EHBI pACUETOM Ha KpyueHue. Hanomuum,
4TO JUaMeTp BHIXOJHOro KOHI[A Baja IOJYYWJICSA IPU pacueTe Ha
kpyueHue 18,7 MM, a Mbl 1O COOOpaXCHUAM KOHCTPYHPOBAHMS
OPUHAJIA €ro dyy = 32 MM (MBI pelIMJIM 3TOT [JUaMeTp MJis
yao0cTBa COSOMHEHMs NMPUHATHL PABHBIM AMAMETPY Bajia 3JIEKTPO-
IBUTaTEIIA).

IIposepum cTpeny mpormba HepBsika (pacueT Ha KECTKOCTB).

[TpuBeneHHbIH MOMEHT UHEPUUHM MONEPEYHOrO CEYCHHs YepBAKa

nd?'l d,“
Top = T (0375 + 025 32 ) =
760,84 96 4 4
=~ (0,375 + 0,625 W) =92-10* MM

(dopmyna usBecTHa u3 KypcoB «CONPOTHBIICHHE MATEPHAJIOBY H
«detann Mammun»).
Crpena nporuba

43EJ,,

_340°]/8107 + 11607

48-2,1.105.92-10°F — 4
H RZ/, / ”z,
= 0,00602 Mm. ‘ £, 4_4‘47
Jlonyckaemplii poru6 ’ ¥ J
4

[f] = (0,005 + 0,01)m =
= (0,005 = 0,01)8 =
= 0,04 + 0,08 MMm.

3
SN\
L3
JES
-
.;:'ﬁ
b
dp

Takum o00pazoM, XeCTKOCTb M |
obecrieueHa, Tak Kak 2 '

f=000602 mm < [f].

el

Onpepenenne kodhduuueHToB
3amaca MPOYHOCTH B ONACHBIX Puc. 12.26. PacyeTnas ¢xema Baja
CEUYEHMAX BaJia YCPBAYHOIO KOJiE- 4epBAYHOro KoJjeca
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ca (puc. 12.26) ciemyer OpOBOOWTL AHAJIOTHYHO TOMY, Kak
3TO BBINOJIHEHO JUIA BEOYLIEr0 Bajia KOCO3y0Oro NHJIMHIpH-
geckoro peaykropa (cM. § 12.1 u puc. 12.8).

B nasHOM npuMepe 3amachl NpoyHOCTH Gosbuie [s], Taxk xak
JHaMeTpbl yIaCTKOB BaJla, BLIGPAHHBIE MO YCJIOBHSIM MOHTaXa, 3Ha-
YUTENIbHO MPEBHILIAIOT PACYCTHBIE.

XI. IMocaagkn neraeii peaykropa H oopmienne deprexa

BrinonHeHne 3THX MO3UIMHA NPOU3BOAMTCS AHAJIOTHYHO TOMY,
Kak 310 caeJiago B npumepe §12.1. Cnenyet no6aBuTh nocaaxy 6poH-
30BOr0 BEHLA Ha 4yryHHblii nentp H7/p6.

XII. BoiGop copra macia

CMma3sbIBaHHE 3AUCIUICHHS M MOALINNHUKOB MPOM3BOAMTCA pPa3-
OpersruBanueM xmakoro macna. ITo Tabn. 109 ycranaBauBaem
BAI3KOCTH Maciia. IIpn KOHTaKTHBIX HaNpspkeHusx oy = 129 MIla u
CKOPOCTH CKONbXEHUA vs = 6,15 M/c pexoMeHayemas BA3KOCTb MacJa
IOJIXHa 6BITh Npubu3uTe bHO paBHa 15 - 10~ m?/c. ITo Ta6. 10.10
npuHMMaeM Macjio aBuamuonHoe MC-22.

XIII. Coopka peaykTopa

ITepen cGopkoif BHYTPEHHIOIO IOJIOCTH KOPIyCa TIUATEIHHO
O4MILAIOT U MOKPHIBAIOT MACJIOCTOlKO} kpackoii. Coopky peaykropa
IPOM3BOMSAT B COOTBETCTBHM C YEPTEXOM obwiero Buaa. Haunnaior
cOOpKy C TOro, YTO Ha YepBAYHLIA BaJ HAACBAIOT KPBUILYATKH H
IIAPUKOBLIC PAqHAILHO-YIOPHbIE MHNOOUIAIHAKY, MPEIBAPUTEIILHO
HarpeB ux B Macie no 80—100°C. CoGpaHHblil uepBAYHBIA Ba
BCTaBJIAIOT B KOPIIYC.

ITpu ycTanoBKe 4epesika, BLITOJIHEHHOTO 3a OJHO LEJIOE C BAJIOM,
caeayer oOpaTuTh BHUMAHUE Ha TO, YTO AJI MPOXOJA YepPBSKA €ro
JUAMETP AOJKEH OBITh MEHBINE JUaMETpa OTBEPCTHSA AJA IOA-
IIMMHUKOB. B Hamiem ciiyyae HapyxHblii AuaMmerp uepBsaxa d, =
=96 MM, 2 HapyXHBIA AuUaMeETp moAmMNIHuKoB 46309 D =100 mm.

B Havame cOopku Baja HEpBAYHOrO - KOJIECA 3aK/adbIBAOT
INMOHKY M HalpecCOBBIBAIOT KOJIECO A0 yropa B GypT Baja; 3aTeM
HAJCBAOT pACMOPHYI0 BTYJIKY M YCTaHABJIMBAIOT POJHKOBEIC
KOHH4ECKHE MOJAIIHUITHUKY, HarpeTsle B Maciie. CoOpaHHBIif BaJI yKJia-
ABIBAIOT B OCHOBAHMM KOPNyCa M HAJEBAIOT KPBIIIKY Kopnyca, Io-
KpbIBasi NpeaBapHTEIbHO IMOBEPXHOCTH CThIKA (JIAHNEB CIUPTO-
BbIM JakoM. JUIs NEHTPOBKM KPBIIIKY YCTAHABJIMBAIOT HA KOPMYC
C NOMOIIbIO ABYX KOHHYECKMX IITH(HTOB M 3aTATUBAIOT GOJITHI.

3aknaapIBAIOT B MOJUIMITHHKOBBIE CKBO3HBIE KPBILIKH PE3HHOBBIC
MaHXETbl M YCTAHABJMBAIOT KPBIIKK C MPOKJIaIKaMH.
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PeryupoBky paavanbHO-YIOPHBIX MOMIIMIIHUKOB IPOH3BOIAT
HaGOpOM TOHKNX MeTajutnueckux npoxnagok I u I (cm. puc. 12.25),
yCTaHABJIMBAEMBIX NOM, (JIAHLBl KPBIIIEK HNOAIIMIHUKOB.

Jins peryjiupoBKH 4YEpBSYHOIO 3aLEIJICHUS HEOOXOOMMO BECh
KOMIUIEKT Bajia ¢ YEpBAYHBLIM KOJIECOM CMEHIaTb B OCCBOM Hampas-
JIEHUH 710 COBMNA/ICHUA CPEAHEN IJIOCKOCTH KOJIECA C OCHEO YEPBSKA,
OToro a0o6MBAIOTCA NEPEHOCOM dacTu mnpoxyianok II ¢ ogHoit
CTOPOHEHI Kopityca Ha Apyryto. UToOBI NPH 3TOM COXpaHUIACH pery-
JINpOBKA MOJUIMIHHUKOB, CyMMapHas TOJIIMHA Habopa mpokia-
nox II nomxua ocraBaThcs 6€3 M3MEHCHUS.

BBeprhiBaroT IpOOKYy MAcCJOCIYCKHOIO OTBEPCTHS C NpOKiIai-
KOl U MacIoykasaTesb. 3aJIMBaIOT B PEAYKTOP MAcjio ¥ 3aKpbIBAIOT
CMOTPOBOE OTBEPCTHE KPBIIKOH C OTAYILMHOM.

CobpaHHblil penykTOp OOKATHIBAIOT U HCNBITHLIBAIOT HA CTEHIE.

§ 12.7. PACYET OJHOCTYIEHYATOI'O
YEPBAYHOI'O PEAYKTOPA OBIEIO INPYMEHEHUA

PacueT OCHOBHBIX MapaMeTpOB NPOBEJCH HpPH YCJIOBHHM, YTO
PEAYKTOP MOXET GBITh MCHONB30BaH Uil paGoThl OT OmpenesieH-
HOTO NIEKTpo[ABUraTesid, a paboyas MallliHA 3apaHee HEU3BECTHA.

3AZIAHUE HA PACYET

Paccuutatrh 4uepBAYHBIA pPEAYKTOp o0OIero Ha3HAYCHHA OT
ekTpoasurarens 4A 132 M2 V3 momnHocTbio Py, = 11 kBT ¢ cus-
XpoHHO# 4actoToil Bpamenus 3000 o6/MHH U cKonbxeHueM 2,3 %
K HeusBecTHOMY norpebutemo (cM. puc. 10.23),

Ilepenatounoe uncno peaykropa u = 40.

PACYET PEJAVKTOPA.

HoMmuHanbHbIe YaCTOTHL BPAWEHNS U YIJIOBLIE CKOPOCTH BaJjoB
penykropa
Ry (= ny = 3000 — 0,023 - 3000 = 2931 06/mun;
wny  3,14-2931

Wy = Wy = -56—=_T_=307 pan/c;
ng 2931 .
) = _‘_76—_73 06/MHH,
m2=21—=—3:—3)l=7,7 pan/c.

Bpamaromue MOMEHTEI
13 3axkas 344 385



P, 11-10°

O 307
T, = Tyum = 35,8-10%.40.0,75 = 1070 - 10°* H - mm,

T, = =358 H-Mm=2358-10> H-MM;

rae KI1J opueHtupoBouHo npuHaTt m = 0,75.

Marepuansbt AN BEHIA YEPBSYHOTO KOJIECA M UEPBAKA MPUMEM
no 1abin. 4.8, monaras, uto O6yHeT Gosblas CKOPOCTb CKOJBKECHUS
(vs > 10 M/c), Tak Kak YacTOTa BPAILCHUS YEPBAKA 3HAYMTENBHA —
2931 06/mMuH. B aTOM ciiyuae cieayer AJis BEHLA YEPBAYHOro Kojeca
NPMHATH OJIOBSHHYIO GpOH3y, IS KOTOpPOH [ONycKaeMoe Hanps-
Xenue [ Gy | He 3aBUCHT OT CKOPOCTH CKOJIbXKEHHs. [l Bexna Yepssy-
HOro kojeca npumeM Opon3y Bp0l0®1, oTanuTyro B KOKMJIb; AiA
4yepBsAKa — YIJIEpOAUCTYIO CTajb ¢ TBepaocTeio HRC > 45. B atoMm
cay4ae no Ta61. 4.8 ocHOBHOE 10NyCKaeMOE KOHTAKTHOE HalpsKeHHe
[on] =221 MIla. PacuctHoe momyckacMoe HanpsbkeHue [oy] =
= [o4)} Kyr (cM. c. 66), rae ko3hGuIUeHT D0IrOBEYEOCTH IPHMEM
[0 €ro MHHEMAaJbIOMY 3uauenuio Ky = 0,67 (cM. c. 67).

Torna

[oy] = 221-0,67 = 148 MIla.
L11/1(3.1'[0 BHTKOB Y€PBAKA Z4 NpHIIEMAacM B 3aBACIIMOCTH OT NE€pe-

matouHoro umcia: npu u =40 npunmmaeM z; =1 (cM. c. 55).
Uncso 3y0beB 4YepBAYHOIO Kojeca

2, =zu=1-40 = 40.
Hpunumaenm npexsaputesbHO KoddhdHIMeHT naMeTpa uepsska
= 10 u xoap¢unuent Harpyskm K = 12

OnpenesiseM MEXOCEBOE PACCTORHHME M3 YCJIOBMS KOHTAKTHOM
npousoct [cM. dopmyny (4.19)]:
3

- 2
a,.,=(;2_+1) VU
4 ]

22
“lo
p [on
3 3
40 170 2 170\?
= { — B —— 1 3. 2 = —_— =
(10+1>/ i(l " 1070-10°-1, 50 (592) 1280
10 =236 MM,
Mognyib 523
m= 2dw 236 _ 9,45 mMm.

Z2+q 40+10

Tipunumaem o TOCT 2144 —76 (tabi. 4.1 u 4.2) cranaapTHele
3Hauenus m= 10 MM u ¢ = 10, a Takxe z, =40 n z; = L.
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Toraa nepecYuTLIBAEM MEXOCEBOE PACCTOSHUE N0 CTAHAAPTHBIM
3HAYCHHAM M, q U Z3:
m(z, +q) 10(40 + 10)
W= T 2
MexoceBoe paccTosiHue 4, = 250 MM TOXe MOJIyYMIOCh CTaH-
JapTHBIM,

OCHOBHBIE pa3Mephl YepBAKA:
JEIUTENbHbIA [uaMeTp YepBsKa

dy =gm=10-10 = 100 mm;

= 250 mm.

JUaMETP BEepLINH BUTKOB 4EpBSKa
dyy=d; +2m =100+ 210 = 120 mm;
[UaMeTp BHNAOUH BUTKOB 4EpBsKa
dpy=dy —24m =100 — 2,410 = 76 mm;
AJIMHA Hape3aHHoM uacTu uuimdoBaHHOro uepssika [cM. dop-
myny (4.7)]
b, = (11 + 0,06z;) m + 35 = (11 + 0,06 - 40) 10 + 35 ~ 170 mmM;

JeIUTENbHBIA yroa nogbeMa y no 1abn. 4.3: mpu z; =1 u g =
= 10 yron y = 5°43'.

OcHOBHBIE pa3Mephl BEHIA YEPBAYHOrO KoJieca:

JICUTENIbHBIH [UAMETp 4epBSYHOrO KoJjeca

d, = z,m = 40- 10 = 400 MmMm;
OUaMETp BEpUIMH 3YObeB YEPBAYHOTO KoJjeca
dyy =dy +2m =400 + 210 = 420 mm;
QUaMeTp BhaauH 3y6ObeB uepBAYHOrO KoJieca ‘
dpp=dy —24m =400 — 2,4-10 = 376 Mmm;
HauGOJIbIIYIA JHAMETpP 4YEPBAYHOrO KoJieca

6m 6-10
S+ — =420+ < —. = ;
daMZ d 2 + z +2 420+ 1+2 440 MM

IINPUHA BEHIA YepBAYHOro Koieca [cM. dopmyny (4.12)]
b, <£0,75d,; = 0,75- 120 = 90 mm.
OKpyXHas CKOPOCTb 4epBsKa

b Tdiny _ 3,14-100-1073.2931
17760 60

= 15,4 m/c.



CkepocThb CKOJbLKEHHS
[ S 15 ,4
cosy cos5°4¥

Vg = ~ 15,5 m/c.

Ipeanonoxenue, 4TO CKOPOCTb CKOJbXeHWA Oynaer OGoiee
10 m/c, ompasmanock. ITosToMy nns BEHHA 4EpPBAYHOTO KoJieca
Obula BHIOpaHa OJIOBAHHas OpOH3a.

Vrounsem KITJ penyxropa [cMm. dopmyiny (4.14)].

ITo tabn. 4.4 npu ckopoctu v ~ 15,5 M/c npun maudpoBaHHOM
yepBske NpUBENEHHBIA yron Tpenus p' = 1°

KITJ penykropa ¢ yueToM HOTEPh B omopax, NoTepb Ha pas-
Opbl3ruBaHNe W NEpeMELIMBAHUE Macia

tgy tg 5°43'
= + —————=(0,95+0,96
n (0a95 0’96) tg (,Y + pr) ( 9 ) tg 6043/

ITo Tabn. 4.7 BpiGupaeM 7-f0 CTeneHb TOYHOCTH NEpefauyd M
HaxonuM 3HauyeHue xoddduiuenta auHaMuuyHocTH K, =125 (8
Ta0JMIE CKOPOCTH CKOJILKEHHS HPHUBENEHBI TOJbKO 0 12 Mm/c).

KoapduuueHT HepaBHOMEPHOCTH paclipeleieHnus Harpy3ku

[em. dopmyny (4.26)]

K,,_1+( )(1-;)

B sroit popmyne:

ko3bdumuent nedopmanun yepsiaka 0 — no tabn. 4.6; B 3aBu-
cuMocTd oT q =10 u z; =1 oH paBer 0 = 108. Ilpu He3Haum-
TEJIBHBIX KOJIEOAHMSAX HArpy3KH BCIIOMOTATeNbHbIH Kodd¢uiuenT
x =06 (cM. c. 65);

Kg=1+ (108) (1-0,6) ~1,02.

Koatddunuentr nHarpysku
K =KgK,=1,02-125 ~127.
TpoBepsieM KOHTakTHOE Hampsbkenue [cM. popmyny (4.23)]:

=0,79.

_ﬁ(_)_ RRGHY Rk 170 1070-10°127-5° _
= a 250° -
q
_aps |/1360-10°-125 _ 425-368-112 _ 17500 _
T 158-10%-10° 0 397-31,7 126
=139 MIla < [oy] = 148 MIla.
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IposepseM NPOUHOCTh 3y6beB YEPBAYHOTO KoJieCA HA M3rHOD,
DKBHUBAJICHTHOE YHCIIO 3yObeB

7 = Za _ 40
®" cosdy  (cos5°43)3

Kospduument dopmser 3y6a mo taba. 4.5 Yr = 2,265.
Hanpsxenue n3ruba
_12T,KYr 1,2-1070-10%.1,27- 2,265 —11.8 MII

OF = bm® 40-90- 10 =th a.

OcHOBHOE JONMYyCKaeMoe HampshkcHHE M3ruba i peBepCHBHOM
pa6otsl mo Tabu. 4.8 [o_yr] =51 MIla.

PacuetHoe Jnomyckaemoe HanpspkeHne [0_ir] = [o_ir] Kpp
KoshdumueHT N0AroBEYHOCTH NPHUMEM IO €0 MUHUMAJBLHOMY
snaveHuto Kpp = 0,543 (cm. c. 67).

Taxum obpasom [o_r] = 51-0,543 = 27,6 MIla. Ilpounocts
obecrieueHa, Tak Kak of < [G_(r).

Pacuer BajioB ¥ NOALIMITHUKOB U 3CKM3HBIE KOMIIOHOBKH BBIION-
HAEM TaK ke, KaK_M B HpelasiaymieM npumepe. IIpy xoMmoHOBKE
YUATBIBAEM, YTO B JAHHOM IMpPUMEPE YCPBAYHBIA PEOYKTOP HMEET,
BEPXHUIl 4epBSK, W CMA3bIBAHWE 3AlECIUICHUS HPONCXOJUT MyTEM
DOTpYXeHNSA 3y6BeB YEPBAYHOrO KOJIECA B MaClio M pa3OpbI3rUBaHAN
ero (B 3ToM ciiyyae B KpbLIbYAaTKax HeT HeobxomumoctH). Cieayer
UMeETh B BHIY, YTO HEKOTOPHIE Y3JIBI peqyKTOpa C BEPXHHM dep-
BAKOM OTJIMYAIOTCSA OT y3JIOB PENyKTOpa, B KOTOPOM YepBSK pacHo-
JIOXEH CHU3Y.

= 40,5.




NPUIJIOXKEHNSA

IT1. DnexTpoJsMraTenn acuHxpoHubie cepnd 4A, 3akpuiThie 00ayBaembie
(ne F'OCT 19523 —81)

CHHXpOHHas yacroTa Bpalelus, oG/MuH

Mo 3000 1500 1000 750
HOCTb,
kBt | Tuno- | s, | Tn| Tumo- 5 To| Tumo- |s|Tu| Tuno- |s|Tn

pazmep | 7 | | pasmep % | T, | pasmep | % T,| Pasmep | %7,
0,55 | 63B2 18,5 71A4 | 7,3 71B6 |10 80B8 19
0.75| 71A2 |59 7184 | 1,5 80A6 |84 9CLA8 8.4
1,1 71B2 |6,3 80A4 | 54 80B6 18,0 90LB8 |7,0{1,6
1,5 | 80A2 |42 80B4 | 5,8 90L6 |6,4 100L8 17,04 |
22 | 80B2 [4,3[2,0] 90L4 | 51| 20| 100L6 511201 112MAS 16,0
3,0 90L2 [4,3 10084 | 4,4 112MA6 (4,7 112M8 15,8|1.8
4,9 100S2 |{3,3 100L4 | 4,7 112MB6 |5,1 13288  [4,1
55 | 100L2 {34] | 112M4 | 3,7 13287 133 132M8 1410
7,5 | t12mM2 f2,50 | 13284 | 3,0 132M6 {32, 1 16058 |2,5/16
11,0 | 132M2 [2,3]1,6] 132M4 | 2.8 160S6 12,7 160M8 1251 |
15 16082 {2,111 16084 | 2,3 160M6 {2,6 180M8 12,5
18,5 | 160M2 (2,1 160M4 | 2,2 180Ms {27 20008 {2’
22 18052 2,0 18054 | 2,0 200MS |28 200L8 2.7
30 | 180M2 |1,9]1,4] 1804 | 1,9 | 1,4 | 200L6 |2.]1 225M8 {1,8]1,2
37 | 200M2 [1,9 200M4 | 1,7 225M6 |1, 25088 {1.5
45 | 200L2 [1,8{__| 200LA | 1,6 25086 |1,4{1,2| 250M8 |3,
55§ 225M2 |18 225M4 | 1,4 250M6 11,3 28088 12,2
75| 25052 |LA| [ 20054 | 120, | 28056 126 280M8 122]
90 i 2LOM2 114|007 250M4 [ 1,31 T 289M6 2,0 51588 2,0{1.0
110 | 28082 [2,0 22034 | 2,3 31586 (2,0 315M8 (2,0

Dpraevanus. . Ppuvep ycrosgoro oGo3HaueHuss 3JIEK TPOABHT@ T
memrocipio 11 kBT, enexpodiea vactora Bpaikenus 1503 o6/Mun.

3 1exmpodsuzametv 44132843

2. 3paueuus CEMBOJOB B yCAoDELIX ofc3uadenusax: rudpa 4 ykaswipae; no-
PAAKOEbOT HOMED cepi, OykBa A - POA FBHIaTe.ud — acHHXPOHHBET Cnemysome
32 OyrBoii A wmCna (OBYX- MNM TPEX3HRYHBIC) COOTBEICTBYIO1 BLICOTE OCH
sramerug, MM; GyxBul L, S H M oOTHOCATCA X YCTRKUBOUHBIM pasMepaM 1o
nanye craumnabl; OykBl A H B — ycnoBHmeE 0603HauenHs JUIMHBL CCPAEYHMKA
cratopa. Indper 2, 4, 6 u & osnayaror yucno nomocon. llociennue Aca 3Haxa
V3 nokasLBalcT YTO ABHTATENh NPSHAEAYEH ANY IKCHJIyaTaluu B 30He yMe-
PEUHOTO XJIMAMATd. T

3. B rrade 5 ykasamo ckoibxenne, % ; B rpade —' NaHbI 3HAaYeHuA OTHO-

n
WIEAKS E€NHYBH DYCKOBPCTC ¥ HOMHHANBLHOIO npmual‘oumx MOMEHTOB.

4. Fabapnmibic M YCTanOBOuHbIE pa3Mephl ABMraTeneii cepuu 4A jpaubl B
1a6a. I12.
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I12. DnexTpoasuratenn cepun 4A.
Hcnoakenve 3axpoitoe obayBaemoe (mo I'OCT 19523 —81)

= | [ B2
il = (o)
TN N\

L t; ] b
Ly

dy

dy

la6GapuTHbie pazMe- | YCTaHOBOYHBIE H NPHUCOETHHHU-
Tuno- Yucno pBl, MM TENbHEIE Pa3sMEphbl, MM

e OJIt0COB
pasmep LlL|H| Dld|di | | 5| b6|d

4AAS0 2;4 | 1741198 142{ 112] 9] 9/ 20 | 32 | 63 | 80]5,8
4AAS6 2;4 | 1941221 152| 128|11}11| 23| 36 | 71 | 9015,8
4AA63 2;4;6;8{216|250]| 164 138]14|14| 30 | 40 | 80 | 100{ 7
4A71 285]330] 201 170(19{19] 40 | 45| 90| 112} 7

4AB0A  12:4;6;8] 3001355 5151 186(22|22] 50 | 50 | 100 125]10
4A80B 320|375

4A90L 350( 405 | 243 208 24[24] 50 | 56 [ 125] 14010
4A100S 365|427 265 132
4A100L 395 | 457 280 | 235 | 28128 60 | 63 | 45| 16012
aAt12M  |2;4;6; 8] 452] 534] 310] 260(32] 32| 80 | 70 [140[ 190] 12
4A132S 430 560
pRsees | 2501350 302| 38|38 80 | 89 | 178] 216| 12
N 624|737 42 178
1608 -
4,6, 8 430|358 48] 42| 110] 108 25415
4A160M 2 _ 1667|780 42 210
4: 6; 8 43
4A180S 2 662|778 48] 203
4:6;8 470| 4101248 10| 121 279
4A180M 2 |702}818 48] 241




Ipodo.arncenue I12

IaGaputnbie pa3Me- | YCTaHOBOYHBIE H NPHCOETHHU-
Tuno- Yucno pHl, MM TENbHBIE Pa3MEPLl, MM
pasmep. momocoRl y | Bl pla|la| n | 6| 5] 6|4
4A200M 2 760|875 55| | 110]133 | 5, 19
4; 6; 8| 780|905 | ¢3¢ 450 160] 55] 140]133] o |51
4A200L 2 |800|915 55] | 110] 1331 305 19
4 6; 8 | 830945 60| |140
4A225M 2 |8101925] 575|491 [35]55] 110} 149 35619
4; 6 8 | 840 985 65/60| 140 .
4A250S 2 1915{1060| 610| 554|53|65| 140 168 40619
4;6; 8 75|70
4A250M 2 1955|1100/ 610 554 65155| 140 168 | 349 | 406 |24
4;6; 8 75170

T13. NlapuiconoMUKNHAKH paJHaibible OXHOPAAMbIE

Pa3sMepsr, MM

8 L] :
,
™y
. B .
AN ‘
© L)
A SN
]
(mo I'OCT 8338-175) (mo T'OCT 7242-81)
100 —200—300—400 80100--80200
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IIpodoacenue 113

I'pyzononwsemHocTs, KH
YcnosHoe d D B R TRANE cTa T
o6o3HayeHHE yeckas ueckas
0
Ocobonerxas cepun
100 - 10 26 8105 4,62 1,96
101 - 12 28 8 | 05 5,07 2,24
104 80104 20 42 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 40 68 15 1,5 16,8 9,3
109 - 45 75 16 1,5 21,2 12,2
110 - 50 80 16 1,5 21,6 13,2
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 - 70 { 110 | 20 | 2 37,7 24,5
115 - 75| 1151 20 | 2 39,7 26,0
116 - 80 | 125 | 22 2 47,7 31,5
117 - 8 1130 | 22 | 2 49,4 335
118 - 90 | 140 | 24 2,5 57,2 39,0
119 - 95| 145 | 24 2,5 60,5 41,5
120 - 100 | 150 | 24 | 25 60,5 41,5
Jlerxas cepus
200 80200 10 30 9 1 59 2,65
201 80201 12 321 10 1 6,89 31
202 80202 15 35 11 1 7,8 3,55
203 80203 17 40 | 12 1 9,56 4,5
204 80204 20 47| 14 1,5 12,7 6,2
205 80205 25 52| 15 1,5 14,0 6,95
206 80206 30 62| 16 1,5 19,5 10,0
207 - 35 721 17 2 25,5 13,7
208 80208 40 80| 18 2 32,0 17,8
209 80209 45 85| 19 2 33,2 18,6
209A - 45 81 19 2 36,4 20,1
210 - 50 90 | 20 2 35,1 19,8
211 - 551 100 ] 21 2,5 43,6 25,0
212 80212 60 | 110 | 22 2,5 52,0 31,0
213 80213 65 | 120 | 23 2,5 56,0 34,0
214 - 70 | 125 | 24 2,5 61,8 375
215 80215 75 | 130 | 25 2,5 66,3 41,0
216 - 80 | 140 | 26 3 70,2 45,0
217 - 85 | 150 | 28 3 83,2 53,0
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Hpodosscenve I3

I'pysononsemuocts, kH
VcnosHoe d D B R HHAME CTaTh
oGo3HayeHNne qecxas geckas
G
217A - 85| 150 { 28 3 89,5 56,5
218 80218 90 | 160 | 30 3 95,6 62,0
219 - 95 |1 170 | 32 3,5 108,0 69,5
219A - 95| 170 | 32 3,5 115,0 74,0
220 80220 100 | 180 | 34 3,5 124,0 79,0
Cpenuss cepust
300 10 35 11 1 8,06 3,75
301 12 371 12 1,5 9,75 4,65
302 15 421 13 1,5 114 5.4
303 17 47 { 14 1,5 13,5 6,65
304 20 521 15 2 15,9 7.8
305 25 62 | 17 2 22,5 11,4
306 30 721 19 2 28,1 14,6
307 35 80 | 21 2,5 33,2 18,0
308 40 9 | 23 2,5 41,0 22,4
309 45 1 100 | 25 2,5 52,7 30,0
310 50 { 110 { 27 3 65,8 36,0
311 551120 | 29 3 71,5 41,5
312 60 | 130 | 31 3,5 81,9 48,0
313 65 | 140 | 33 3,5 92,3 56,0
314 70 | 150 | 35 3,5 104,0 63,0
315 75 1 160 | 37 35 112,0 72,5
316 80 | 170 | 39 35 1240 80,0
316K5 80 | 170 { 39 3,5 130,0 89,0
317 85 | 180 | 41 4 133,0 90,0
318 90 | 190 | 43 4 143,0 99,0
319 95 | 200 { 45 4 153,0 110
319K5 95 ] 200 | 45 4 161,0 120,0
320 100 | 215 | 47 4 174,0 132,0
Taxenas ceprd
403 17 62 17 2 229 11,8
405 25 80 | 21 2,5 36,4 20,4
406 30 9 | 23 2,5 47,0 26,7
407 35 100 | 25 2,5 55,3 31,6
408 40 110 | 27 3 63,7 36,5
409 45 | 120 29 | 3 76,1 455
410 50 130 | 31 3,5 87,1 52,0
411 55 140 | 33 3,5 100,0 63,0
412 60 | 150 | 35 | 3,5 108,0 70,0



Hpodoascenie I13

I'pysonogsemuocTs, kH
VYenosHoe
o6o3Havenne d b B r AuHaMudec- cTaTHye-
kas C cxag C, 0
413 65 160 37 3,5 119,0 78,1
414 70 180 42 4 143, 105,0
416 80 | 200 | 48 4 163,0 1250
417 85 210 52 5 174,0 1350

4. HlaprkonoauiMnBMKH pagHaibibie CepidecKne ABYXpAAHbIE
(ne TOCT 5720-75)

8

“ <
— V1
r \ /
S
Pasmeprr, MM
Ycnosroe C J Co
obo3Ha- d D B r e Y Y,
4YeHue xH

Jlerxas yskas cepust

1204 20 47 |14
1205 25 52 |15

1,5 19951 3,18 0,27 | 2,31/3,57 | 2,42
1,5 [ 12,1 140 | 027 2,32/3,6 2,44
1206 301 62 |16f 1,5 | 156} 58 | 024 | 2,58/3,99 | 2,7
1207 351 121171 2 159 | 6,6 | 0,23 | 2,74/424 | 2,87
1208 40| 80 [18] 2 19,0 | 8,551 0,22 | 2.87/4,44 | 3,01
1209 45 85 [19] 2 21,6 | 9,65 | 0,21 | 297/4,6 3,11
1210 50 90 |20} 2 22,9 110,81 021 3,13/485 | 3,28
1211 551 100 |21f 2,5 | 26,5 | 13,3 0,2 3,23/5,0 3,39
1212 60 | 110 22| 2,5 | 30,2 | 15,5] 0,19 | 3,41/527 | 3,57
1213 65| 120 23] 2,5 | 31,2 | 17,2 0,17} 3,71/5,73 | 3,68
1214 70| 125 {24 2,5 | 34,5 18,7 0,18 | 3,51/543 | 3,88
1215 75| 130 |25] 2,5 | 39,0 | 21,5] 0,18 3,6/5,57 | 3,77
1216 80| 140 |26| 3 39,7 1 23,5( 0,16 | 3,94/6,11 | 4,13
1217 85| 150 [28{ 3 - 1488 | 28,5] 0,17 3,69/571 | 3,87
1218 90 | 160 |30f 3 57,2% 32,0 | 0,17 | 3,76/5,82 | 3,94
1220 100 | 180 |34} 3,5 | 63,7] 370|017 | 3,68/569 | 4,81




ITpodasocenue I14

Venosioe C Co
0603Ha- d D |B r e Y* Y,
qenye xH

Jlerkas upfpokasi cepua

7,28 | 1,76 | 0,65| 097/1,5 1,02

—

1500 10 | 30 |14

1506 30 | 62 (20| 1,5 | 153 57(039) 1,59/2,47 | 1,67
1507 35 72 1231 2 [21,6 82] 037} 1,69/2,62 | 1,77
1508 40 80 23] 2 |225] 941|033 1,9/2,99 | 1,99
1509 45 85 (23] 2 | 234} 10,7 0,31 206/3,18 | 2,16
1510 50 | 90 (23] 2 234115028 2,2/3,41 | 2,31
1516 80 | 140 {33} 3 | 488/ 27,0 025] 2,39/3,85 | 2,61
1517 85 | 150 {36] 3 | 58,5| 31,5] 025 2,48/3,84 | 2,60

Cpenusiz y3kas cepm

1304 20 52 |15] 2 12,5 3,66 | 0,29 | 2,17/3,35 | 2,27
1305 25 62 [17] 2 17,8] 6,0] 0,28 | 2,26/3,49 | 2,36
1306 30 72 {19] 2 21,2 7,7] 0,26 | 2,46/3,8 2,58
1307 35 80 |21 2,5 | 25,1 9,8| 025] 2,57/3,98 | 2,69
1308 40 | 90 |23 2,5 | 29,6f 122 0,24 | 2,61/4,05 | 2,74
1309 45 | 100 {25{ 2,5 | 37,7{ 159 0,24 | 2,54/3,93 | 2,66
1310 50 | 110 27| 3 43,6] 17,51 0,24 | 2,69/4,14 | 2,8

1311 55| 120 |29] 3 50,71 23,5 0,23 2,7/4,17 | 2,82
1312 60 | 130 |31} 3,5 | 57,2 26,5 0,23 | 2,8/4,83 | 2,93
1313 65 | 140 [33| 3,5 | 61,8 29,5 0,23 | 2,79/431 | 2,92
1314 70 | 150 {35 3,5 { 74,1} 355| 0,22 ] 2,81/4,35 | 2,95
1315 75 | 160 |35 3,5 | 79,3| 38,5( 0,22 | 2,84/4,39 | 2,97
1316 80 | 170 |37 3,5 | 88,4f 42,0 0,22 2,92/4,52 | 3,06
1317 85 | 180 {41f 4 97,5] 48,51 0,22 | 2,90/449 | 3,04

Cpennas mmpoxas cepus

1605 | 25 | 62 {24} 2 | 242 75| 047 | 1,34/2,07 | 1,4
1606 | 30 | 72(27] 2 |3L,2] 100|044 | 143222 |15
1607 | 35 | 80|31 25 397 129|046 | 136211 | 1,43
1608 | 40 | 90 [33] 2,5 | 449 157 043 ] 1,46/225 | 1,52
1609 | 45 | 100 {36| 2,5 | 5401 194|042 | 1,51/2,33 | 1,58
1610 { 50 | 110 |40f 3 | 67,7 | 236 | 0,43 | 1,48/229 | 1,55
1611 | 55 | 120 |43] 3 | 76,1 | 280 | 0,41 | 1,53/2,36 | 1,6
1612 60 | 130 |46] 3,5 | 87,1} 330! 0,4 1,56/2,41 | 1,63
1613 | 65 | 140 {48| 3,5 | 956 | 385 0,38 | 1,65/2,55 | 1,73
1614 70 | 150 |51} 3,5 |111,1] 445] 038 | 1,68/2,5 | 1,76
1616 | 80 | 170 |58| 3,5 [1350] 580 | 0,37 | 1,68/2,61 | 1,76

F, F,
< e, B 3HaMeHaTese M F >e.

r t

* 3uayenus Y: B yucauTeNe Ans

F,
Hpumeuanue. Ipyu —4- <& X=10; npu ol > e X=0,65.
VF, VF,

r r
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¥i5. PoJHKONOMIMHIHUKH PAJHAJLHEIE ¢ KOPOTKHMH
npuarHIpHiecknvmu pokavu (no FOCT 8328 —75)

r <l
Ty
~ L -
kL— '*L o
b Len
- a ' r
- L}
8
8
Pa3smepr, MM
Vcnosnoe C Co
o6osnavenne | ¢ D B r n H
Jlerxas y3kas cepus
32202A | 15 35 11 1 0,5 12,5 6,4
32203A 17 40 12 1 0,5 17,2 7,1
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 72 17 2,0 1,0 48,4 26,5
32208A 40 80 18 2,0 2 53,9 29,5
32209A 45 85 19 2,0 2 60,5 35,0
32210A 50 9 | 20 2,0 2 64,4 37,5
32211A 551 100 | 21 2,5 2 84,2 49,0
32212A 60 { 110 | 22 2,5 2,5 93,5 53,5
32213A 65 | 120 | 23 2,5 2,5 106,0 66,5
32214A 70 | 1251 24 2,5 2,5 119,0 71,0
32215A 751 130 | 25 2,5 2,5 130,0 81,5
32216A 80 | 140 | 26 3 3 138,0 87,0
32217A 85| 150 | 28 3 3 165,0 108,0
32218A 90 | 160 | 30 3 3 183,0 120,0
'32220A 100 | 180 | 34 35 3,5 251,0 170,0




Hpoodossxcenue IT5

VenosHoe C Co
obosnauenne | 4 b B r n IL
Cpennss y3kas cepns
32306A 30 721 19 2 2 51,2 26,0
32307A 35 803 21 2,5 2 64,4 35,0
32308A 40 9 | 23 2,5 2,5 80,9 44,5
32309A 45 | 1007 25 2,5 2,5 99,0 56,0
32310A 50 | 10| 27 3 3 110,0 70,5
32311A 55| 120 29 3 3 138,0 87,5
32312A 60 | 130 31 3,5 3,5 151,0 98,0
32313A 65 | 140 | 33 3,5 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
32317A 85| 180 | 41 4 4 297,0 190,0
32318A 90 | 190 | 43 4 4 319,0 260,0
32319A 95 | 200 | 45 4 4 374,0 222,0
32320A 100 | 215 | 47 4 4 391,0 250,0
Jlerkas wmpokasi cepus
2505A 25 52| 18 1,5 1 34,1 18,8
2506A 30 62 | 20 1,5 1 38,0 28,0
2508A 40 80 | 23 2 2 56,1 42,0
2509A 45 851 23 2 2 73,7 45,5
2510A 50 90 | 23 2 2 78,1 48,5
2511A 55 100 | 25 2,5 2 99,0 64,0
2512A 60 | 110 | 28 2,5 2,5 128,0 85,0
2513A 65 120 | 31 2,5 2,5 147,0 100,0




6. Hlapuxonouusmuuks paaHajibHO-yHoplible OAHOPAHbIE

(mo I'OCT 831-175)

Pasmepn:, M

YcnosHoe C J G
obos3na- d D B T r ry
YeH e xH
Gcobonerkan cepus, o = 12°
36104 20 42 12 12 1 0,5 10,6 532
36105 25 47 12 12 1 0,5 11,8 6,29
35106 30 55 13 13 1,51 05 15,3 8,57
36107 35 62 14 14 L5105 19,1 11,3
Jierkan y3kas cepus, o = 12°
36204 20 47 14 14 1,51 05 15,7 8,31
36205 25 52 15 15 1,5 0,5 16,7 9,10
36206 30 62 16 16 1,51 0,5 22,0 12,0
36207 35 72 17 17 2 1 30,8 17,8
36208 40 80 18 18 2 1 38,0 23,2
36209 45 | 81 19 | 19 | 2 1 41,2 25,1
36210 50 90 [ 20 20 2 1 43,2 27,0
36211 55 100 | 21 21 2,5 1.2 58,4 34,2
36212 60 | 110 | 22 22 251 1,2 61,5 39,3
36214 70 | 125 | 24 24 251 12 | 80,2 54,8
36216 80 | 140 | 26 | 26 3 1,5 93,6 65,0
36217 85 150 | 28 28 3 1,5 101,0 70,8
36218 9 | 160 | 30 30 3 1,5 118,0 83,0
36219 95 1170} 32 | 32 | 351} 2 134,0 95,0
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Hpodoarncenue IT6

Ycnosuoe C Cy
0603Ha- d D B T r ry
YRH 12 cH

Cpejudn y3xan cepus, o = i2°

36302 15 42 13 13 1
36303 17 | 47 14 14 1
36308 40 90 23 23 | 2,
36318 90 | 190 | 43 43 | 4

5105 13,6 6,80
5105 17,2 8,70
51 1,2 53,9 32,8
2 189,0 145,0

46303 17 47 | 14 1,51 05 16,10 8,0
46304 20 52| 15 2 1 178 9,0
46305 25 62 17 2 1 269 14,6
46306 30 721 19 2 1 32,6 18,3
46307 35 80 | 21 2,5 1,2 42,6 24,7
46308 40 90 | 23 2,5 1,2 50,8 31,1
46309 45 | 100 | 25 251 1.2 614 37,0
46310 50 | 110 | 27 3 1,5 718 44,0
46312 60 | 130 | 31 351 2 100,0 65,3
46313 65 | 140 | 33 351 2 113,0 75,0
46314 70 | 150 | 35 3512 127,0 85,3
46316 80 | 170 | 39 351 2 136,0 99,0
46318 90 | 190 | 43 4 2 165,0 122,0
46320 100 | 215 | 47 4 2 213,0 17,0
Jlerkas yskas cepusi, o = 36°
66207 35| 7121 17 251 1.2 17,0 14,7
66211 551 100 | 21 25 | 1,2 46,3 284
66215 751 130 | 25 251 1.2 71,5 49,0
66219 95 1 170 | 32 351 2 1210 85,0
66221 1051 190 | 36 3512 148,0 108,0
Cpenusn y3kaa cepus, o = 36°
66309 45 | 100 | 25 3 1,5 60,8 36,4
66312 60 | 130 | 31 3512 93,7 58,8
66314 70 1 150 | 35 3512 119,0 76,8
Tsxenan yxas cepus, o = 36°
66406 30 90 | 23 251 1.2 438 27,0
66408 40 | 110 | 27 3 1,5 72,2 423
65409 45 | 120 | 29 3 1,5 81,6 41,3
66410 50 | 130 | 31 3512 98,9 60,1




Hpodoascenue II6

VYcnosuoe i
0603Haye- d D B T r ry ¢ %
Hue xH
66412 60 150 35 3,5 2 125,0 79,5
66414 70 180 42 4 2 152,0 109,0
66418 90 225 54 5 2,5 208,0 162,0

I17. Poanonogummuaxu Komiueckue oasopazusie (no IT'OCT-333-79)

T

3

n

Pa3Mmeps!, MM

Vcnos-
oGigfia- d D |T B| ¢ r|on ¢ Co el Y| Y
qeHue <H
OcoGonerkas cepus, o = 11 < 15°
2007106{ 30 5517116 | 14} 1,5/0,5( 27,0 | 19,9 |0,24{2,5 {1,38
2007107 35 62| 18 | 17 { 15} 1,5} 0,5| 32,0 | 23,0 {0,27]2,21]1,22
2007108 40 68|19 (18| 16| 1,5(0,5| 40,0 | 28,4 [0,33]1,84]1,01
2007109 45 7512019} 161,5]0,5]| 44,0 | 34,9 10,30{1,99/|1,10
2007111 55 90| 2322|192 |08 57,0 452 /0,33/1,8 |0,99
2007113f 65 }100{ 23|22 19|2 |08} 61,0 | 64,5 |0,38/1,59]|0,88
2007114 70 j110j 25|24 20(2 |08 77,6 | 71,0 {0,282,11}1,16
2007115 75 {115{ 2512412012 }|08] 78,3 | 75,0 {0,28/1,99}1,1




Hpodoarncenue 117

VYcnos-

el d| D] T Bl r}n S B A VN
4YeHue KH

2007116] 80| 125{ 29 271232 0,8 102,0{ 93,0(0,34|1,77{0,97

2007118 90| 140{ 32 30126125 0,8]128,0{111,010,34{1,76/0,97

2007119 951 145] 32 30§261(25]0,8]|130,0}115,01}0,36/1,69(0,93

2007120} 100 { 150} 32 30126125]0,8]132,0]120,0(0,37|1,62{0,89

Jeraa cepun, o = 12 + 18°
7202 | 15| 35(11,75{ 11| 9
7203 | 17| 40)13,25} 12 | 11
7204 | 20| 471525 14 | 12

1,010,3110,5 | 6,110,445

1

1
7205 | 25| S52|16,25( 15 | 13 |1,

1

2

¢4

0 1,33{0,73
5105140 9,0 {0,31[1,97]1,05
510,51 21,0 | 13,0 |10,36(1,67|G,92
510,5124,0 | 17,5 {0,36{1,67]0,92
7206 | 30( 62117,25| 16 | 14 510,51 31,5 22,0 |0,36[1,64/0,9
7207 | 35| 72]18,25] 17 | 15 010813851260 10,37{1,62/0.89
7208 | 40| 80(19,25]| 19 | 16 | 2,010,8 | 46,5 | 32,5 {0,38]1,5610,86
7209 | 45| 85(20,75]20 |16 | 2,0]/0,8 | 50,0 | 33,0 |0,41)1,45[0,8
7210 | SO 90|21,751 21 | 17 | 2,0{0,8 | 56,0 | 40,0 10,37!1,6 [0.88
7211 | 557100)22,751 21 | 18 | 2,508 | 65,0 | 46,0 |0,41}1,46;0,8
7212 | 601110423,75]23 | 19 | 2,5{0,8 | 78,0 | 53,0 |0,35!1,71/0,94
7214 | 700125{2525}26 {21 |2,5108] 96,0 | 82,0 {0,37/1,62/0,89
7215 | 75|130{27,25(26 | 22 12,5108 (107,0| 84,06 {0,3911,55/0,85
7216 | §0;140(28257 26 | 22 | 3,01 0,8 | 112,0] 95,2 {0,42]1,43]0,78
7217 | 85]150130,50] 28 | 24 | 3,0| 1,0 {130,0{105.0{0,43}1,35;0,76
7218 | 90| 160132,501 31 | 26 | 3,01 1,0 1158,01125,30,38{1,56 G‘R6|
7219 | 951170{34,50 | 32 | 27 | 3,5 1,0 1163,0(131,0{0,41}1,48;0,81]
7220 {100 18037,00] 34 | 29 |3,5]1,21350/146,6]10,41}1,49:¢,82§

Cpensan cepug, o = 10 + 14°

7364 [ 20} S52116,25] 16| 13 12,0(038] 26,6 |7,0!(.‘,3 2,03{1,11
7365 | 25 211825y 171 151201081} 33,01 23,20,36/1,67{0.92
7306 | 30 | 72120,75] 19} 17 |2,0(0,8 ] 43,0 29,50,34{¢,78;0,48
7307 |35 80[22,75; 21| 18 2,5{90,8| 54,0 33,0{0,32)138[1,03
7208 | 40 | 90{25.25} 23|20 1{2,5|08! 66,0 47,50,28{2,16/1,18
73C9 |45 [100]27,25; 26| 2212508 83,6 60,00,2%2,16(1,19
7310 | 50 | 110{25,25] 29| 23 |3,0| 1,0 {100,0| 75,0{0,31|1,94{1,06
7311 | 55 |120131,5 | 29| 25 3,0 1,0{107,0y 81,50,33{1,8 |0,9%
7312 160 ;130133,5 | 31127 {3,5|1,2]1280} 96,503 |1,97}1,08
7313 | 65 | 140{36,0 | 33 ) 28 } 3,5 1,2 ]146,0] 112,010,3 {1,97{1.08
7314 | 70 | 150{38,0 | 371 30|35 1,2!170,0{ 137,0{0,31|1,94{1,08
7315 | 75 | 160 40,0 7131135!011,21180,0 148,00,33)1,93{1,06
7317 | 85 | 180144,5 | 41| 35 14,0 1,5]230,0{ 196,0{ 0,31{1,91{1,05
7318 | 90 1190146,5 | 431 36 | 40| 1,51250,0] 201,010,32/1,88{1,03
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Venos- C C
Hoe d| D T B ¢ r r 0 e Y | Y,
0603Ha-
Yenue xH

Cpennss mupoxas cepud, o = 11 = 16°

7604 | 20 | 52]22,25121,0{18,5 2 | 0,8 31,5 22,0 |0,3 {2,01]1,11
7605 | 25| 62]25,25/24,0{21,0f 2 | 0,8{ 47,5 | 36,6 {0,27{2,19]1,21
7606 | 30 | 72(28,75/29,0/23,0{ 2 |0,8] 63,0} 51,0 {0,32]1,88{1,03
7607 | 35| 80} 32,75]31,0/{27,0{2,5] 0,8 76,0 | 61,5 10,3 |2,03] 1,11
7608 | 40 | 90| 35,25]33,0{28,5/2,5]0,8| 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 [0,29{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|186,0{157,010,3 [1,97]1,08
7613 | 65 | 140 51,0 [48,0{41,0| 3,5 1,2

7614 | 70 | 150] 54,0 |51,0{43,0| 3,5 1,2

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 1170{ 61,5 |59,5(49,0| 3,5] 1,2

7618 | 90 | 180} 67,5 |66,5|53,5( 4,0 | 1,5

7620 11001215177,5 173,0161,5! 4,01 1,51460,01460,010,3111,9111,65
Jlerkan wmpoxas cepnst, o = 12 + 16°

7506 | 30| 62|21,35{20,5{ 17 | 1,5{0,5] 36,0{ 27,0|0,36] 1,64{0,9
7507 | 35| 72]24,25(23 | 202,008 53,0 40,0{0,35f1,73!0,95
7508 1 40| 80(24,75{23,5( 20 | 2,0 0,8 | 56,0{ 44,0{0,38}1,57|0,87
7509 | 45) 85|24,75(23,5{ 20 | 2,0 0,8 | 60,0{ 46,0{0,42| 1,44|0,79
7510 | S0} 90|24,75{23,5| 20 |2,0(08}| 62,0| 54,0]|0,42]1,43/0,78
7511 | 551100]26,75(25 | 2112508 80,0f 61,0|0,36|1,67}0,92
7512 | 60)110)29,75(28 | 2412508 94,0 750]0,39(1,53] 0,84
7513 | 65(120(32,75|31 | 27 {2,5]|0,8}110,0{ 98,0/0,37| 1,62(0,89
7514 | 70| 125|33,25{31 | 27 | 2,5| 0,8 125,0| 101,0{0,39] 1,55/ 0,85
7515 | 751130)33,25|31 | 27 }2,5;0,8|130,0]108,0}0,41| 1,48} 0,81
7516 | 80| 140]35,25{33 | 28 | 3,0 1,0 143,0| 126,00,40| 1,49| 0,82
7517 | 85|150]38,50{36 | 30| 3,0 1,0]162,0f141,0{0,391,58| 0,85
7518 | 90| 160]42,5 {40 | 34 3,0 1,0]190,0{171,0/0,39{1,55| 0,85
7519 | 95|170| 45,5 45,5 37 | 3,5 1,2]230,0]225,010,38/ 1,56 0,85
7520 110011801 49,0 146,0f 39 13,51 1,21250,01236,010,41i 1,491 0,82

Jlerkas mmpoxas cepms, o = 12 + 16°

7506A | 30 | 62]21,25{ 20| 17 {1,5]|0,5| 47,3] 37,0{0,37
7509A | 451 85|24,75] 231 19 12,0/ 08| 74,8| 60,0{0,4
7510A | 50 | 90]24,75| 23 [ 19 12,0]0,8| 76,5] 64,0(0,43
7511A | 55 1100(26,75{ 25 | 21 | 2,5] 0,8] 99,0] 80,0/0,4
7512A | 60 1 110|29,75| 28 | 24 | 2,5 0,8 | 120,0{ 100,0 | 0,4
7513A1 65 1120 32,75| 31 | 27 | 2,5/ 0,8 |142,0| 120,0/0,4
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IIpodoancenue 117

Ycnos-
Hoe d| D T B [4 r ¢ Co I
0603Ha- n et Y I Y,

YCHUC kH

7515A | 75(130)33,25| 31| 27 2,5]0,8(157,0{130,0(0,43| 1,4 0,8
7516A | 80|140]3525( 33| 28 (3,01 1,0]176,0}155,0(0,43( 1,4]0,8
7517A | 85/150138,5 | 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]297,01280,0]0,35| 1,7| 0,9

118. IMapuxonounnnuky ynopusie, Pa3mepsl, MM

d D
r
LS \
< —
1 x S
t‘é_ :i ] r_|< £
d[ *I’ b 1
7 r || d;
T 5
Tun 8000 no 'OCT 6874—175 Tun 38000 mo T'OCT 784271
C C
Vi 0
et BT BN IR VR -
OcobGoserxas cepus
8104 20 35 10 0,5 2,7 12,7 21,2
8105 25 42 11 1 32 159 25,7
8106 30 47 11 1 3,2 16,8 29,0
8107 35 52 12 1 3,6 17,4 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
8111 55 78 16 1 4,6 30,7 81,5
8112 60 85 17 L5 5 358 90,0
8113 65 90 18 1,5 5.2 37,1 102,0
8114 70 95 18 1,5 5,2 38,0 111,0
8115 75 100 19 1,5 5,6 38,0 116,0
8116 80 105 19 1,5 5,6 39,7 120,0
8117 85 110 19 1,5 5,6 40,0 129,0
8118 90 120 22 1,5 6,5 50,7 157,0
8120 100 135 25 1,5 7.4 74,1 214,0




Hpodosscenue I18

Jlerkas cepus

c | ¢
8000 {38000{ d |4 | D |H|H |a]| r | & -
820438204 20 | 15| 40 | 1426 6| 1 4 199 30,0
8205 |38205) 25 | 20| 47 [15]28 | 7{ 1 421 24,7| 400
8206 {38206] 30 | 25| S52|16]|29| 7| 1 438 | 255] 46,0
820738207 35|30| 62|18|34| 8| 1,5 5 | 351| 66,5
8208 38208 40 [ 30| 68 | 19|36 | 9| 1S 521 39,7] 78,5
8209 |38209| 45 35| 73 |20|37| 9| 1,5 57| 41,0| 89,5
8210 (38210 50 {40 | 78 [ 22139| 9| 1,5 63 43,0/103,0
8211 (38211] 55| 45| 90 |25(45| 10| 1,5 | 7,1 | 63,7|1270
8212(38212| 60 | 50| 95| 26|46 10| 1,5 | 73| 650]150,0
8213 — | 65| —|100|27|~|—-| 15| 80| 663|150
8214 |36214] 70 | 55| 105 [ 27|47 | 10| 1,5 | 80| 700|158,
8215 - 5 | -1 110127 -} - 15 80| 71,5/166,0
8216 (38216 80 [ 65 115 | 28 {48 1 10| 1,5 8,3 | 80,0/188,0
8217138217) 85 | 70| 125 | 31|55 | 12| 15 88| 85012350
8218 - 9 | — | 135 35| —-] -] 2 10,5 | 108,0] 285,0
8220 | - 100 | — | 150 | 38| — | — | 2 11,1 1 133,0]330,0

8305 - 25 | - 2|18 -]-|15]S5 33.8] 50,0
83061 - 30| - 60 21| —-|—-|15] 6 40,31 66,5
8307 - 5] - 68124 - -t 1,57 4941 83,5
83081 - 40 | — 12| -1 —-115 76| 65,0]107,0
8309| - 45 | - 85 |28 —| - | L)5 82| 71,51130,0
8310 - 50| — 93| -]-12 9,11 87,11161,0
8311 - 55/ —1105|35|~]1-1]2 10,1 1 112,0]213,0
8312 - 60 | — | 110 | 35| -] —-1]2 10,1 | 112,0]213,0
8313 - 65| — | 11536 |- -2 10,5 | 114,0 | 249,0
8314 - 10 —-1125{40 |- -1]2 12 | 133,04290,0
8315 - 751 -1 13544 |- =125 |13 |1530]340,0
8316138316] 80 [ 65| 140 | 44 |79 118 | 2,5 | 13 |159,0]|340,0
8318} - 9 | — | 155|150 | —| — | 25 | 145]199,0|445,0
83201 — [ 100 | — | 170 [ 55— | — | 2,5 | 16 ]238,0/480,0

NMpumeuaunue. Pasmep dy >d + 02 mm.
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I19. Momummmkn ruGkne mWapHKoBble pamanuibie (no TOCT 23179—78)
Pasmeprl, MM

O6o03Hadenus
MO MITHUKOB d b b r
8 806 30 42 7
.r 808 40 52 8
A 809 45 62 9 0,5
< [N 811 55 72 11
812 60 80 13
r 815 75 | 100 15
IS - 818 90 | 120 18
822 110 | 150 24 1,0
824 120 | 160
830 150 | 200 30
836 180 | 240 35 1,5
844 220 | 300 45
848 240 | 320 48 2,5
860 300 | 400 60
862 310 | 420
872 360 | 480 72 3,5
MpuMeuanus: ). TeepdocTh KoJeU NOAWNMHMXA JOMXHA CbiTb: BHYT-
pennero xonbiia HRC 61—65; Hapyxuoro xonvita HRC 55—60.
2. OcransHble TeEXHUYeCKHe TPeOoBanud K noquunnukam — no FOCT 520 —-71.
3. Haubonbluee yBeNMYEHHE HApPYKHOrO AHAMETpa NMOAWMNHMKA NO 6osib-
wol ocu kynauxa oT AedopMalMu npn MOHTaXke He Jo/KHO npesbnuaTh 0,02 ero
HOMRBHAIBHON BEJMUMHEL
NMpumMep ycnosrhoro obo3nHaueHns rnékoro LIApHKOBOro paiu-
anvHOro noamunuuka ¢ d =60 MM, D =80 MM u B=13 mm:
Hodwunnux 812 F'GCT 2317978

T110. OcHoBnsze paimveph! KONMYECKHX KOHIOB BajioB
¢ kenycnocttio 1:10, mym (mo 'OCT 12081 —-72)

A-A
" o b .
L ——
* B 7:10 [
o .é’"l
—————
e LI
7 E’llz
171
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Mpooosncenue I1.10

ho|ooh dy

HomuHasnb- bl h t dy
. Ucnonuenue

HbIH Oua-

verp d 1l 2] 1]2] 1 2
20 18,20[18,90] 4 | 4 | 2,5
2 50| 36 | 36 | 22 |50 20150 00| 4 | 4| 23 | M12x 125
25 22,90 23,80
% 60 | 42 | 42 | 24| 5550 2650| 5| 5| 30 | Misx1s
32 , 29,10{30,20| 6| 6| 3,5 | M20x1,5
36 80| 58] 58|36 |3310{34.20] 6| 6| 3.5 | M24x2
40 3590( 37,30{10{ 8| 50 | M24x2
45 4090|4230 12| 8| 5.0 | M30x2
50 110} 821 824 541 45'90] 47,3012 8| 50 M36.x3
56 51,901 53,30[14] 9| 5,5 x
63 57,75| 59,501 16| 10| 6,0 | M42x3
71 11011051 105) 70 | c4'75| 67.50 | 18| 11| 7.0 | M48 x3
80 73,50 75,50{20{ 12 7.5 | M56 x4
90 170|130 | 130] 90 | 83.50| 85.50| —| —| — -
95 88,50 90.50 |22/ 14| 9,0 | M64 x4
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