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1. O01mue cBegeHus

[lenHple epegayn MPUMEHSIOTCS JI Mepeladyd BpalaTeJIbHOTO JIBUKEHUS
MEX/y TlapauieIbHBIMU BaJIaMH MPY MOMOIIM THOKOH cBsizu. LlenHas nepenaua
COCTOMUT M3 BEIYLIEH U BEIOMOU 3BE310YEK U 3aMKHYTOM 1enu. Mcrnonb3yrorcs
1o 100 kBT, noctarouno Beicokui K.1.a.: N1=0,92...0,95. CkopocTh 1ienu okoi1o
1 M/c (mo 15 m/C). Pekomenyemoe nepeaTouHoe YUCIO IJis IIEMHOM nepenadu
or 1,5 no 2,5 (uHorma no 7, U3BECTHHI MEpe/ladyd CO 3HAYUTEIHHO OOJIBIINMU
nepeIaTOYHBIMU YUCIIAMH ).

JIocTOMHCTBAa NEMHBIX TepeAady: YHUBEPCAIbHOCTb, MPOCTOTA, MO
CpaBHEHMIO C 3yOuaThIMU TIepeJjladaMd OHU MEHEe YYBCTBUTEIBHBI K
HETOYHOCTSIM PACIOJIOKEHMsI BajOB, YJAapHBIM Harpy3kam, 0OOeCIeuuBaIoOT
0ojiee  TPOCTYHO  KOMIIOHOBKY, JIONMYCKAalOT  OOJBIIHE  MEKIECHTPOBBIC
paccrosiHusi. B cpaBHEHMM C pEeMEHHBIMH IIETIHBIC TMEepeadyd HMEIOT
MPEUMYIIECTBA: OTCYTCTBHE TIPOCKAJIL3bIBAHUS U TOCTOSHCTBO CPEIHETO
nepeaTOYHOr0 OTHOIICHUS, OTCYTCTBHE TMPEIBAPUTEIIBHOTO HATSKEHUS U
CBSI3aHHBIX C HUM JOTIOJIHUTEJIbHBIX HArpy30K Ha BaJlbl U TOAIIMITHUKHY;
nepenaya 00JIbIION MOIITHOCTH.

HenocraTku nenHeIX nepeaad: HEPABHOMEPHOCTh X0a, BO3pacTaroIIas 1Mo
Mepe YMEHBIIEHUs uucia 3yObeB 3BE30YEK M YBEIWYECHUS Il1ara 3BEHbHEB;
MOBBIIEHHBIN IIYyM U W3HOC LEMU MPHU HENPAaBUIBHOM BBIOOPE KOHCTPYKIIUH,
HETOYHOM MOHTa)X€ M IUIOXOM yXOJi€; HEOOXOAMMOCTh B CMa3Ke U yCTpaHEHUU
MIPOBUCAHHUS XOJIOCTOM BETBU [0 MEPE U3HOCA LIETIH.

[lo Ha3HaueHHIO LW NOJAPA3ACISIIOT Ha JIBE CPYIIbl: NPUBOJAHbIC H
TAroBble. B KauecTBe MPUBOAHBIX MPUMEHSIOT POJHKOBbIC, BTYJI0YHbIE H
3y0uarbie menu. OCHOBHOW TE€OMETPUYECKON XapaKTEpUCTUKOW Iemneu
ABJISIETCS 1ar - t, OCHOBHAsl CUJIOBasi XapaKTEPUCTHKAa — Pa3pbIBHOE YCUIIME,
yKa3bIBaeTcsd B MapkupoBke uened B KH. PonukoBeie M BTyJOYHBIE LENH
Bbimyckatorcs B cooTBeTcTBUu ¢ 'OCT 13568-97.

5

Puc. 1. Ilens npuBoHAS pOJIMKOBAS OMHOPSIHAS: |- BHYTpEHHEE 3BEHO; 2 - POJIUK;
3 — BTynKa; 4 - Hapy)KHOE 3B€HO; 5 - BaNuK (0Ch); 6 - MITUIHHT;
JOTIOJIHUTEIBHO MOKAa3aHbl PA3JIMYHbIE TUIIBI COEAMHUTENbHBIX 3BEHHEB



2. 3Be3104KH

J1J1s1 3Be370YeK THXOXOAHBIX Mepeiad MPUMEHSIOT CTAIbHOE JIUTHE U CepPhIe
YyryHbl C TBEpPAOCTbIO paboueil mnoBepxHocTH 3yObeB HB 320...430,
CPEIHECKOPOCTHBIC 3BE3/I0YKH M3TOTaBIuBalOT u3 cranei 40 u 50 ¢ 3akankoi u
ormmyckom a0 tBepaoctu HRC 45...50.

3yOpst  mpuBOAHBIX 3Be3aouyek umeroT npodpuiar no 'OCT 591-89,
TsiroBbie 3Be3104KkH - Mo FOCT 592-89 (puc.15). IIpoduib 3yObeB moaydaeTcs
dbpe3epoBaHrEeM OTIEIBbHO KaXXJIOW BHAJUHBI METOJOM KomupoBaHus. Jms
KPYITHOCEPUHHOTO TPOM3BOJCTBA 3BE3[I0YE€K C HEOONBIINM IIIaroM IIeTH
BO3MOJKHA TOYHAsI BBIpPYOKa BCEro mpoQuiisl B mTaMIIe.

3. MoHTaX HeNnHbIX nepeaay

OT Ka4yecTBEHHOTO MOHTa)kKa 3aBHCHT HAJEKHOCTh MU JOJTOBEYHOCTH
paboThl 1eMHOW mepemaun. M3nmuimHee HaTsSKEHWE IIENU BBI3BIBAET HArPY3KH,
KOTOpbIE MOTYT 3HAUUTEIIBHO TPEBBICUTH pabouee HaTsbkeHue. Hetounoctu
MOHTaXka MPUBOJST K PACIPECCOBKE TUIACTUH IIEMTH, BO3MOXKHO MPOKPYUYHUBAHUE
BaJIMKOB U BTYJIOK B MPOYIIMHAX TUTACTUH, YBEJIIMUEHHE U3HOCA IIAPHUPOB IENH
U 3yObEeB 3BE3/I0UCK.

Harsokenue  cumTaeTcs HOpPMajbHBIM, €CIM  TPH  MEXKIEHTPOBOM
pacctostnuu  3Be3gouek a=1000 MM cTpena NpOBUCAHMS BEIOMOW IETH
coctaBisieT f=40+10vmm tipu npwiokenuun cwibl 160+10H. Tlpu yBenuveHuun
WM yMEHBIIEHUH MEXIEHTPOBOTO pacCcTOsHMS Ha Kaxaesle 100MM ctpena
IIPOBUCAHUS COOTBETCTBEHHO YBEIMYHMBACTCS WM yMEHbIIaeTcss Ha 4+] MM.
JI1s HaKJIOHHBIX Tiepenad Oosiee 45° MpUHUMAETCS HIDKHSS TPaHUIIA YKa3aHHBIX

BCIIMYHH.

Pacmnionoxxenue JIMHUH, COEIUHSIONIECH
LEHTPBI 3BE310UEK MOXKET OBITH
TOPU30OHTAIBHBIM WM HAKIOHHBIM: @ 10 60°
(puc.2). bam3zkoe K  BEepPTHUKAIBLHOMY
PACHOJIOKEHHIO 3BE3/10YEK BO3MOKHO TOJIBKO
3 C YCTPONCTBOM JUIsl HATSKEHUS LEMH, TaK
KaKk IpU MOPOBUCAHUM LIENU BO3MOXKHO €€
COCKakMBaHUE C HIWKHENW 3Be3nouku. llo
Mepe BO3MOKHOCTH HaJl0 yCTaHABIMWBATh
3alIUTy LENe OT Puc.2.
3arpsA3HEHUs KO)KYXOM, KapTEPOM, YEXIIOM.

[Ipu MoHTaXke LenHON mepenadn: HemapaJuIeIbHOCTh BajlOB M CMEUICHUE
BEHIIOB 3BE3/10Y€K (OTKJIOHEHHE OT IUJIOCKOCTHOCTH) He Oonee (0,2 MM Ha
kaxzapie 100 MM minMHBL. 3BE3I0OYKM LEMHBIX IEepeaad Mo paauaibHOMY H
0CeBOMY OMeHHI0 NoJKHBI oTBevyaTh TpeboBanusM 'OCT 591—89, 'OCT 592-
82: paananbHOe OueHue 3Be304ek He Oosee 0,3 MM.




UpesmepHoe mnposucanue xosnoctoi BerBu (f >0,1a) MokeT BBI3BaThH
COCKaKMBaHHME IIeNu co 3Be3fouek. llemb, ycraHaBnuBaemas Ha 3BE3/I0YKaX,
JIOJKHA OBITh OTPETYJIMPOBaHa HA HATSHKCHUE.

Cnoco0bI HATSIKEHUS Lenei:

1. Ilepememienue omnop BeAylIew 3Be3M0YKH (HaubOJee PacHpoOCTPaHEHO) C
MOMOIIBI0  TIEPEMEICHUs] PEAyKTOpa WM TMPUBOJHOrO Bajla Ha TMas3ax B
OCHOBaHUHW BUHTOBOTO HATSHKHOTO yCTpoMCTBa (puc. 3)

2. Y nanenue AByX 3B€HbEB (00s3aTEIbHO YETHOE YHCIIO T.K. IIETIh UMEET 3aMOK)
NPUMEHSIETCS TIPU CUJILHOM BBITATHUBAHUM HEPETYJIUPYEMOU IIETH

3. HatspknHas qonofHUTENbHAST TOANPYKUHEHHAsT 3Be3704uka (puc. 4)

4. JlonomHUTENBHAS TIJIaBatoas 3Be370UKa (MPUMEHSETCSI OUE€Hb PEIKO)

Ha monTaxxHOM YCPTCIKEC B KYPCOBOM IIPOCKTC HCO6XOI[I/IMO MEPCUNUCINTD
TEXHUYCCKHUE TDCﬁOBaHI/IH K MOHTAXXYV IENHOM nepeaayuun:

1. PaguanbHOEe OMeHue 3Be3104ueK Ha Bajiax He 6onee 0,3/100 mm
2. HerutockoctHocTs 3Be31049ek 0,1/100 Mmm
3. Jlomyck Ha MEXOCEBOE PACCTOsIHUE YKa3bIBACTCs Ha
yeprexe(pekomenayercs st a =700 mm A a =+ 0,45,
a=1000 mm A a=+0,55
a=1500 mm A a=£0,65
4. Jlomyckaemas BeianuuHa ctpenbl nposucanus f < (0,01...0,03)a

Puc. 3. BuHTOBOE HaTsHKHOE YCTPOHCTBO Puc. 4. Harsxenue noanpyXMHEHHON
3BE3J0YKON



4. Cma3ka nenHbIxX nepeaav

Haubomnee pacmpocTpaHeHHas — rmepuoandeckas cMas3ka, MPUMEHSETCS B
OCHOBHOM JIJII THXOXOJHBIX TIEpenad MpPH CKOPOCTAX O 2 M/C, IS CMa3KH
UCIIOJIB3YIOTCS:  JIUTOJ, KOHCTAIWH (IMJIMHAPOBOE Macio, 3arylieHHOe
HATPUEBBIMM MBUIAMH JKUPHBIX KHCJIOT KacTtopoBoro wmacna). (Cmaska
OCYIIECTBIISICTCS TTOTPY)KCHHEM JEMOHTHPOBAHHOM IIETIH B HATPETOE MAcCJIO st
JY4IIIeTO IPOHUKHOBEHHS CMa3Ku BHYTPb IMApHUPOB. KamenapHas, KapTepHas u
IIUPKYJIAIIMOHHAS CMa3Ka MPUMEHSETCS PeXke, TOJIBKO JIJIT CKOPOCTHBIX Tepeaad
(macio — unpyctpuansHoe 20, 30, 50). (Puc.5)

Puc. 5. CiocoObl MOCTOSIHHOM CMa3KH BBICOKOCKOPOCTHBIX Iepe/iay:
a) KareJIbHasi CMa3Ka — IPU CKOPOCTH 110 6 M/c;
0) B MaCJITHOW BaHHE — TP CKOPOCTH JI0 8 M/C;
B) HUPKYISIMOHHAS CMa3Ka — TPU CKOPOCTH CBBIIIE 8M/C.

5. IlmHaMu4YecKue HArpy3KH NpH padoTe HeNHbIX Mepeaay.

Cpennsisi ckopocThb 3BeHa V mpu paboTe 1ienHoi nepegaun (puc.6, 6).
[Tpu moBOpOTE 3BEHBEB B Mpejenax mara t yrom MeHseTcs —a 10 +a , Ha
. 0
ydacTke @ (TCKYHH/IJ/I yroa moBopoTta) = -a a0 0° 1mems ABUKETCS C

YCKOPEHHEM 8pmax =0° 2 SiN &
0 2 d
Ha yugactke ot = 0" g0 +0 1enb ABMXKETCS € 3aMEIJICHUEM  anin= - @ 2 SIN &

[TonHoe yckopeHue 3a moBOpoT Ha 1 mar  a= \amax\+ ‘— amax\ = w’d sin a = w’t
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Puc. 6. a) cxema 1ienHOM nIepeavmn;
0) rpaduk U3MEHEHUsI CKOPOCTH; B) IrpaduK U3MEHEHUs YCKOPEHUS

6. Kputepuu padoTocnocoOHOCTH LENMHOM Mepeaaym.

1. I3HoC 1mapHUPOB U 3yObEB 3BE3I0UYKH.

2. YcTanocTHbIe pa3pylIeHus IJIACTUH U IPYTUX JeTaleil MapHUPOB MEeTH.
3. OcnabneHue mocajku BaJuKOB M BTYJIOK B TJIaCTHHAX, TPOBOPAUYMBAHUE B
HIapHUpax.

W3HoC mapHUpPOB BEJET K YBEJIMUYEHUIO 3a30pOB, M CJIENOBATENbHO, K
YBEJIMUEHUIO IIara - LEeMb YAJIUHAETCS, YBEJIMYMBAIOTCA YAAapHbIE HArpy3KH,
BO3MOYKHO COCKaKMBaHUSA IIETH CO 3Be3/104eK. MI3HOC MIapHUpPOB OTrpaHUYMBAET
CpOK cnyXObl. {71 MPUBOJHBIX IENeld MPUHATO OLIEHUBATh COMPOTUBIICHUE
YCTAJIOCTH TJIACTHH IO PACUETHOMY JaBJICHUIO B IapHupe. [Ipoexuust onopHoit
MOBEPXHOCTH IIApHUpPA MPOMOPIMOHATIbPHA IIAry IEenud.  OTO IMO3BOJSET
OILICHMBATh COMPOTUBICHUE YCTAJIOCTU MO HSMIOUPUYECKUM (OopMyaM T.€. 1O
OTBITY SKCIUTyaTalluu, TPU 3TOM YYUTHIBACTCS PEKUM PabOThI, YUCIO 3yOhEB
MaJiol 3BE37J0YKH, IIar IeMu, CKOPOCTh, 3aaHHBIA CPOK CITY>KObI, YUCIIO PSIIOB
uern (M=1; 2; 3... go §). ConpoTUBIEHUE YCTAJIOCTH IJIA LIEMHOW mepenaydu
OpPUEHTHPOBOYHO OIIEHUBAETCS, MO YHUCIY YJIapOB 3BEHbEB LEMH MO 3yObsiM
3Be3nouku U B equHuIly BpeMeHH (3a 1 cekyHay).

7. Ilopsaaok pacuera HEIMHON epeaavu
Hcxoonvie dannvle:
- MOMEHT Ha BeyIel 3Be3104ke T1, Ny Ny i
- IepeIaTOYHOE YKCIIO LENHOH nepegauu U i
- PEXXUM Harpy>KeHHs T, 041,
(B 3a1aHMM MTPUBEJCH OJIOK HATPY>KEHHUS). 08T, i

T,=08T,; T,=04T,; t,, =7uac; |1
tl =O’57t6ﬂ; t2 :0’28":6]1; PR J— | g
t, =0,15t,,

Puc.7. Ilpumep pexxuma HarpyxeHus



1)Onpenenenue uncia 3yObeB BeAyIICH 3Be310UkH Z1 = (29...35) - 2u.
JUiss yBeIW4YEHHUs CpOKa CHY>KOBl Iemu W JJs YMEHBIICHUS IUHAMUYECKUX
Harpy3oK Iiejiecoo0pa3Ho NpUHUMATh OoJiblliee 4HUCIO 3yOheB. B KypcoBoMm
MPOEKTUPOBAHUU JJIi YMEHBIICHHUS Pa3MEpOB MPEAOXPAHUTEIBHON MY(QTHI
MPUHUMAEM YHCIIO 3yObeB BeAyIlel 3Be3J0UKH Z1 > 15...25.

2)Uucno 3yObeB BeIOMOM 3Be3704YKH Zp = Z;-U < 120
(B0 wm30exaHWE IMKIMYECKON M30MpaTeNbHON MpUpadaThIBAEMOCTH IS
PaBHOMEPHOI'O M3HOCA 3BE3J0YEK M Ienu 4ucia 3y0beB 3BE3/10YEK
PEKOMEHIyeTCs Ha3HadaTh M3 Psijia MPOCTHIX YMCEN WM HEYETHOE, T.K. YHCIIO
IIAPHUPOB IETTH — Y€THOE YHUCIIO)

3) Koppektupyromuii kospduiuent K yduTbiBaeT pexuM padoThI,
CMa3Ky, YCJIOBHS U CMEHHOCTb palOOThl, PACHOJIOKEHHE K TOPU30HTY, CIOCOOBI
HATSDKEHUS U T.11.
=K0-KC-KK-KP

K

z
Pexomennyercs K<3. Eciu momydenssiii K>3, To Hago MEHSTH YCIOBHS
paboThl, HAPUMEP CMEHHOCTb.

K

Ta0muua 1.
Koaddurment nuanaMmuyeckuii Harpy3Ku
Tun npuBoaa K N
MerannopexyIiue CTaHKK, HACOCHI 1,25
JleHTOUYHBIE TPAHCTIOPTEPHI 1,3...1,4
LlenHbie TpaHcIOpTEPHI 1,5...1,6
[Ipeccel, BUOpaTOPHI 1,7...1,9
Tabmnuua 2.
KosddunmenT, yauTbIBaronuii 4ncio cMeH paboThl B CYTKH
Uucno cMeH paboThl epeaadn 1 2 3
K¢ 1,0 1,25 1,45

4) 3agaemMcs M - YUCIIOM PSAO0B Henu (OAHOpsIAHAS, 2-X UIW 3-X psaHas
LIETIb), OIpeiesieM pacyeTHbIN mar uend.(Puc.8)
Hasnauast psgHOCTh 1IeN HEOOXOAMMO YUUTHIBATh, YTO 2-X M 3-X PSAAHBIC 1IETTH
B 1,5...2 pa3a tspxenee u B 4...5 pa3 nopoxe!!l

Onpenenenue BEJIMYHHBI ko3¢ dunnenra, YYUTHIBAIOIIETO
KOHCTPYKTHUBHBIE 0coOeHHOCTH 1temHou nepenaun: Kx=Ki: K- K3- Ky
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Tabnuma 3.
Koapduumentor K1, Ko, K3, K4

K PeryaupoBKa MEKOCEBOTO Ocy1ecTBIIsSIeTCS IEPECTAHOBKOM OIOP 1,0
1| paccrosnus: He npexycmarpusaercs 1,25
Koadduuuent, yuureiatommii | MaJICHBKOC a<2st 1,25
K, | oTHOCHTENBHYIO BETHUHNHY ontumanbioe  a=(30...50)¢ 1,0
MEKOCCBOI'O PAaCCTOSIHUSA GOIBIIOE a:(60_“80)t 0,9
K Koaddunuent, yanreiBatonuii | o 60° 1,0
° | HAKJIOH K TOPH3OHTY Capinre (He peKOMEHJIYETCs ) 60° 1,25
- _ | Dum3onnueckas, KOHCHCTEHTHAs 1,5
K, 03(pPUIMEHT, YIUTHIBAIOIINN BHyrpumapaupHas 1.0

YCIIOBUS CMa3Ku :
B macsiHO# BaHHE 0,8

KoaddunmenT Bausaus ynciia 3yObeB Maioi 3Be3/109KH
KZ =1+001-(z,-17)

Koaddumment pexuma paboThl 10 3aJaHHOMY OJIOKY Harpy>XKeHUs

\

B

/—-"__"'-.
1T

/

Puc.8. CpaBHeHI/Ie OTHOCHUTCIBHBIX ra6apI/ITOB nepeaadyun npu pasHoM 4UCJIC pAa0B LEIU

5) BeiOop m1ara 1ienu MOXeT 3aBHUCETh OT HECKOJIBKUX (PaKTOPOB:
a) ecnu rabapuThl TEperadyd HUYEM HE OTrPaHWYCHBI IIar Ienu
OTIpEJIEISIETCS] PaCUYeTOM Ha M3HOCOCTONKOCTH:

t>00...100 5 K
Yz;-m-K

m
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Tabnuna 4.
KoadduimeHT, yauThIBAIONINI YUCIIO PSIOB IECTTH
Uwmcno psgoB menu . M 1 2 3
Km 1 1,6 2,3

[Ipy sToM HamOONBIIMK TONYCTUMBIA IHar UENd OrpaHUYUBAETCS
4aCcTOTOM BpaILlCHUSA:

Tabmumna 5.
MaKCI/IMaJ'II)Haﬂ qacTtoTa BpaHICHI/ISI 3BC30YKHU
Ny wvum™ 800 600 400 300
lar; t 25,4 31,75 38,1 50,8

0) mar mend MoKeT OBITh Ha3HAUYCH B 3aBUCHUMOCTH OT 3aJaHHOTO
KOHCTPYKIIMEH MEXOCEBOTO PACCTOSHHUS:

L=©,02...0,03)a
B) NpU IPOEKTHPOBAHMM YACTO HEOOXOJAUMO OpPHEHTHPOBATLCS Ha
rabapuTel NPHBOAA - JAUAMETP BEAOMOH (OOJBINON) 3BE3MOYKM LEMHOM
mepefaud He JODKEH IPEBBINIATh JUAMETP IPUBOJHOrO Oapabana (umiu
TATOBBIX 3BE3[0YEK) TPAHCIOPTEPA , €CIIM DTO YCIOBHE HE BBINOJHIETCS IO
pe3yIbTaTaM pacueTa Ha H3HOCOCTOMKOCTb, TO AMAMETP BeJOMOM(OOJIbIIOi)
3BE3M0YKK LEeNHON nepenaun HazHadaercs dys= Dogpagana 1 BBIMUCIAETCS LIAT
LIETIH:
- d,,
~
u-z,
OKOHYATENILHO pa3Mepsbl LEMH 1 INAPHUPOB IIPUBOAAT B COOTBETCTBHE C
pacuetom o ['OCT 13568-97 mo Tabm. 8, 9
2.-7,-10°.T,-K
6) JlaBieHue B mapHupax nemu P = < [p]
Z,-t-by-d-m-K_

t

3HaueHue P IOJHKHO HaxoauThes B mpeaenax 0,6[p]<p< 1,05[p]
Tabmnuua 6
I[OHYCKaeMOC AABJICHUC B IApHUPAX LCTIN.

Jomyckaemoe yzaensHOe aaBieHue [p], MIla B 3aBHCUMOCTH OT
[ar t, Mmm YaCTOTHI BpallIEHUS BEAYIIEH 3BE€310YKU, MUH
50 200 400 600 800 1000
12,7...15,875 35 31 28 26 24 22
19,05...25,4 35 30 26 23 21 19
31,75...38,1 35 29 24 21 18 16
44,45...50,8 35 26 21 17,5 15 -
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7) OnTumansHOE MexkoceBoe paccrosiaue: a=(30...50)t
Amax=80- t, A > ( Z,—12, ) L ,
T

8) Umciao 3BeHBEB IEMU JOJDKHO OBITh YETHOE T.K. IEMb COEIUHSICTCS
3aMKOM U IIeJI0e

W =

z,+z, 2a ,1,-12 t
10 T2 + _— + ( 1 2 ) R
2 t 2r a
9) YTouHsIOT MoOciie BCeX OKPYIJICHUI MEXOCEBOE PACCTOSTHUE

gt (W_21+Zz)+ (W_zl+22)2_8(22—21)2
4 2 | 2 21

10) Crpena npoBucanusi BetBedt nenu f; = f, = 11,41C0s a (st
KOHTPOJIS)
JlonycTMOe  3HAUCHHE MPOBUCAHHWS BETBEH  ICMH [f]=0,02a npu

TOPU3OHTAIBHOM IIemHOW Tepedade. s mepemau moj HakJIOHOM Oosiee 450,
[f]=(0,015...0,01)a
11) T'eomeTpuveckue pacyeTsl

,HGJII/ITGJILHBIG ANAMETPbI 3BE30UCK d() =

JlnameTpbl OKPYKHOCTEH BBICTYIIOB 3BE3/]0UEK

0
D, =(0,5+ ctg )g

Z, N,
15-W

12)Ywucio ynapoB 3BeHbEB IenH (MU YUCIIO Mpoderos) U= < [U]c'1

Tabmuua 7
Yucio ynapoB 3BEHBEB IIETH

Illar nemu t, mM | 15,875 | 19,05 | 254 | 31,75 | 38,1 | 4445 | 50,8
Nmax, MHAH . 1000 | 900 800 630 | 500 | 400 300
[U], c” 45 35 30 25 20 15 12

13) OxpyxHas cuiia Ha BeIyIIeH 3BE€3109KE:

Ft:Tl ‘0)1 — 2'”'1O'T1

V z,-P
p-z,-N,
60-10*
14) Cuna, nevictByromas Ha Bait:  Fr=(1,05...1,15)F;

Dta Harpy3Ka JOCTATOYHO OOJbIas, ¢€ HEOOXOAUMO YUUTHIBATh B JATbHEHIITHX
pacueTax Baja ¥ IpH 10100pe MOAIIHITHUKOB.

rae ckopocth nenu: V = Pz m1=
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8. Ilpumep pacuera HenHOH nepegavu

Lenb ponukoBasi, pacroyiokeHa MEeX1y PeIyKTOpOM M MPHUBOJHBIM BajOM
LENHOr0  IUIACTMHYAaTOro  TpaHCIopTepa. Me:xoceBoe  paccTosiHHME
KOHCTPYKTUBHO He orpanudeHo. Pabora B oaHy cmeny. Pacnonoxxenue
Tepeadn Ioj YIIoM K ropu3oHTy Menee 60°,

I/ICXOI[Hble JaHHBIC:

KpyTsmuii MOMEHT Ha BBIXOAHOM Baly penyktopa T, =365 H:m

YacTora BpaleHus Bajga peaykropa N, =66 MHH "

-1
YacroTa BpaiieHus npuBogHoro Bana N, = 30 MuH

A Harpy3ouHslii pexum — epeMEHHBIH,
| 04T IPU TMOCTOSAHHOW CKOpPOCTH, 3aJlaH
I 08T, o OJIOKOM Harpy>KeHHs C MmapaMeTpaMu:
T n, =const;
! ! ! -
057 | 028 |015| L/

Puc.9. biok HarpyxeHus.
Pemienne:

1.IlepenarouHoe OTHOIIEHWE JUIsI ILEMHOW Mepefayn  PEKOMEHIyeTCs
BLIOMpATh U3 HHTEpBaia ot 1,5 1o 2,5
=M% ooy
n, 30
2. Uucno 3yObeB 3BE3104CK.
Mamnas (Bemyras) 3Be3/1049Ka JJIsl JOCTUKEHHUSI HAUOOJIbIIEH JOITOBEYHOCTH

2,=29-2u=29-2-22=246
Yucno 3yObeB 3B€3109€K JOJKHO OBITh LIEJIBIM, IPUHUMAEM Z; = 25
Yucno 3yObeB BeIOMOM 3BE3/I0YKU Z, =Z, -U=25:2,2=055

Tak kak pekoMeHIyeTcsl pa3HOMMEHHOEe (Tlapa YeTHOE-HEYETHOE) YUCIIO 3yObeB,
NPUHUMAEM MO0 PEKOMEHIYEMOMY psiy Z, = 56

z, 56
dakTHYECKOE IEPENATOYHOE YUCIO Hepejaun: U= —2 = > =2,24
Zl
3. Koppexrupyrommuii kodpdurueHt
KKK,
K

z

PexomenayeTcss UW3MEHUTH YCIOBUSL paboOThl Ha 0OoJjiee Jerkue, eclu
MOJIYYCHHBI KOppekTupytonmii koddduiment K > 3, Hanmpumep, MEKOCEBOE
paccTosiHue, peryJIupoBKY, CMa3Ky , HAKJIOH U T.[.
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3nech KO3 PUIUEHT TUHAMUYECKUM HATPY3KH ISl PUBOJIA LIETTHOTO
Tpancnoprepa K,=1,5 (tabdsn. 1)

PerynupoBka MeK0CEBOTO PAaCCTOSIHUS HE MpeyCMaTpUBaeTCs K, =1.25(tabn.4)
MesxoceBoe pacCTOSIHUE ITPelyCMaTpUBAeT ONTUMAIbHBIM a=30-t K,=1 (tabm. 4)
PacriosioxeHue Iepefadn o yrioM Mesbie 60° K; =1 (tabm. 4)
CMma3ka KOHCUCTECHTHAsI, PeryJisipHas K, =1.5 (Tabn.4)

Koadumment, yautbiBarommnii KOHCTPYKTHBHbIE OCOOCHHOCTH NIEpeiaun
K =K;-K, - K;-K,=125.1-1.15=1,87

ITpu ogHocMmenHoM padote K, =1 (Tabn. 5)

Koaddumment pexuma paboThl 10 3aJaHHOMY OJIOKY HarpyXeHus

K,, =y ttl 1:0’57 1+0,28-0,8+0,15:0,4=0,857

on 1
KoadpunmenT Bausaus ynciia 3yObeB Majioi 3Be3/109KH
KZ =1+001-(z,-17)=1,08

[Tomyuaem:
i = KoKKK, 15.187-1.0,857
K, 1,08

z

=2,23

4. [IpenBapuTenbHO Ha3HAYAEM , UMESI BBUIY, YTO 2-X U 3-X psAHBIC LENU
Tsokenee B 1.5....2 pasza, ux cTouMocTh B 4...5 pa3 BbIllIE COOTBETCTBEHHO,
OJIHOPSTHYIO IIeTb, JUII KOTOPOW 4Yuciio psagoB M = 1 u koadduimeHt
panHoctn Kp=1.

5.1Iar nenu. OnpeaensieM TpeOyeMBbIi IIar 1EeIu:

/ T -K /365-223
t>(9,0....10,0) - 3| —— =10,0 - 3| ——— =
( )3 2. m-K_ 25.1.1 31,28 Mm

[TpuanMaem 1iens poankoByio ogHopsanyto [1P-31,75 -89 T'OCT 13568-75
C IapaMeTpaMu:

[ar t =31,/5MmMm;
JUaMETp BaHKa d=955mm ;
JHaMETp poJIKa d, =19.05 mm;

paccTosTHUE MEXKy BHYTPEHHUMU 3BeHbsIMU 1ien D3 = 19.05 mmM;
paspyliaroiasi Harpy3ka 8850 H.
IIpoBepka ycaoBuss N, <N :

[lo Tabm. 6 -npu  t=31.75mm n__ =630mun >n, =66mun"

6. [IpoBepka maBiieHUs B MAPHUPE LIETIH
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3 3
_ 2-7-10°-T,-K _ 2-3,14-10°-365-2,23 =35,39MHaz[p]=35MHa
z,-t-b,-d-m-K_ ~ 25-3175-1905-9,53-1-1

IIpu n <50 MHH " 151 1F060ro mara JonyckaemMoe JaBieHue (Tadi. 6)
[p]=35MIla. TlonyueHHOe 3HAYeHHME HAXOAUTCA B HpeAelax JOMYCTHMBIX
3HaueHuil. Ecnu mpeBblllieHWe 3HAYUTEIBHOE, MPEANOUYTUTEIIbHEE YBEIUYUTH
mar uenu. [IpumeHenue ABYXpsIAHONW WM TPEXPSIHOM LENU HelenecooOpa3Ho
B CBSI3M C HE3HAUUTEIbHBIM YMEHBIICHHEM Ta0apuTOB TNepeiauu IMpu
3HAYUTENILHO OOJBIIEH CTOMMOCTH (MHOTOpPSIIHBIE LenH Jopoxe B 4...5 pas,

UeM OaHOpAOHAA HCHB).

7.MexoceBoe paccTosiHue (MPeIBAPUTEIHHO)

a=(30..50)t =30-31.75 =960 mm

8.YwucJio 3BEHBbEB LIETH

2 2
Z,+1, +2a+(222—zl) t_25+56  2- 960+(56—25) 3175 _ 10
T

2 t a- 2 Taurs 27 960

W =

[Tpunumaem uucio 3BeHbeB 1enu W =110 (06s3aTesIbHO - YETHOE YHCIIO)

I[J'II/IHa oen B MCTpax
W-t 1103175

T 1000 1000
9.PaC"IeTHOC MECIKOCEBOC paCCTOHHI/Ie

v o) ) |

2 2
31750 (110 25+56), (110_25+56) _g(56-25)" | _ 100340
4 2 \ 2 2

=349m

/4

z,nt 25.66-31,/75
CKOpoCTh LenH V = 5 116 = 5.10°

10.Ctpena nmpeaBapuTEIbHOTO TPOBUCAHMS TIETTH
f,=f,=114/1° cosp=114/1093° c0s45° = 131 mm

31ech AuHA BETBH Lenu npuHarta | ~a

=0,875 m/c

MoHTa)KHOE MEXOCEBOE PACCTOSTHUE

C3(f+ R) 1093 3(131+13.1)

a =a = 1092,5 mm
. 4a 4.1093
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11.I'eomeTpuyeckue pacyeTshl.
JlnameTp AeauTeNbHBIX OKPYKHOCTEN 3BE3J04€EK

d, = t = 3175 = 253,32 MM
. 180° . 180°
Sin SIn———
Z, 25
d,, = t = 3L75 = 566,26 MM
. 180° . 180°
SIn SiIn———
Z, 56
I[I/IaMeTp OKpY)KHOCTCﬁ BI::ICTyrIOB 3BC310UCK
180° ) 180°

D,, = t(O,S + ctg = 31,75(0,5 + ctg ) = 267,20 mm
Z, ) 25
180° )

Z, )
HauGomnpmas xopaa (KOHTPOJIBHBIN pa3Mep) MaJloi 3Be3J10YKH TTPH
npoduie 3yoneB 0e3 cMmerenus ayr (puc.13).

= 31,75(0 S + Cctg 1582) = 581,20 mm

D,, = t(O,S + ctg

L, =d,, cos%—Zr =253,32-cos 9205—2-9,62 = 233,58 mm
Z1
[Tpodunupoanue 3yObeB 3Be3n04ek: cM. puc.11 u puc.12, tabm. 11.

12. Yucno ynapoB 3B€HbEB B €UHUILY BpEMEHHU
_ A 25006 g s <[u]=25¢" (ra6m. 6)
15-W 15-110

13.0OkpyxHas cuiia Ha BeAyIIeH 3BE3/10UKe

_T,-n, _ 365-66
' 955.V 955.0875

14. Harpy3ka Ha BaJibl liepeauu

F. =(1,15....1,20)F, =1,15- 288287 = 3315,3H

= 288287 H

9. OcHOBHBIE pa3Mepbl POJUKOBBIX HEMHbIX Mepeaay

S ¥ 2 Sl
n Co{o—oj{o—o | e
: l
d1/ FL\ g ! %l
BT Ii b1 T

Puc.10. Ilens posukoBasi OAHOPSAIHAS U ABYXpSIHAS
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Tabnuuna 8
Henu ponukoBbie oaHopsanbIe (pazmepsl B MM) 1o 'OCT 13568-97
t b3 d dl Pazpymaromas Mf ;ca
O603HaueHNe Paccrosmue H Harpyska,
MKy Huamerp ([lnametp uenu,
WAL | | | < Kr
I1P-15,875-23 15,875 9,65 5,08 10,16 | 14,8 23 1,0
I1P-19,05-31,8 19,05 12,70 5,94 11,91 | 18,2 31,8 1,9
I1P-25,4-60 25,4 15,88 7,92 15,88 | 24,2 60 2,6
I1P-31,75-89 31,75 19,05 9,53 19,05 | 30,2 89 3,8
I1P-38,1 -127 38,1 25,40 11,10 | 22,23 | 36,2 127 55
I1P-44,45-172,4 | 44,45 25,40 12,70 | 25,40 | 42.4 1724 7,5
I1P-50,8 - 227 50,8 31,75 14,27 | 28,58 | 48,3 227 9,7
Tabmuna 9

Henu poaukoBbie ABYXpsaHbie (pasmeps by, d, di, ds, h cm. B Tabnwmme 1)

Pazpymaronas Macca 1m

Obosnaucnne L- mar, wv Aa MM Harpyska, kH I€NH, KT
211P - 15,875 - 45,4 15,875 16,59 45,5 1,9
211P - 19,05 — 64 19,05 22,78 64 3,5
211P - 25,4 — 114 25,4 29,29 114 5,0
211P - 31,75 - 177 31,75 35,76 177 7,3
211P - 38,1 — 254 38,1 45,44 254 11,0
211P - 44,45 — 344 44,45 48,87 344 14,4
211P - 50,8 - 453,6 50,8 58,55 453,6 19,1

[Tpumep o6o03HaUeHHS 1Ieneil 1 KoMIUIeKTyromux u3aenuit mo 'OCT13568—97:

Ilens nmpuBoAHAS POJUKOBAs OJHOPsAHAS ¢ maroMm 19,05 MM ¢ pazpymaroieit
narpyskoii 31,8 kH: Hens ITP-19,05-31,8 T'OCT 13568—97

B.
:=b&= b,
A U AR VAR LR
L T\
a)& D 6) | 4, D.

Puc. 11.

3BC3,Z[O‘-IKI/I JUIA OCHHBIX MEpeaay:
B) PE3CPBUPOBAHUC CBOGOIIHOI‘O MMpOoCTpaHCTBA IJIAA ABUKCHUSA 3aMKa I CIIH.

a) OJTHOpsIIHAS,

B) L

3oxa gns npoxoga
3aMmka temnn

.+ Lens

0) ABYXpsiHas;
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Tabmuma 10
9.1.Pa3mepnl 3Be3/104€K /151 OAHOPSAHBIX U MHOTOPSIHBIX PUBOAHBIX
nemnem.
[Tapamerp Pacuetnas popmyna
Paanyc 3akpyriieHus 3yba (HanMeHbIITHiA) r;=1,7-d;
PaccTosiHUE OT BEPIIMHBI 3y6a JI0 JIMHUU LEHTPOB AYT saxpyrcinii h, = 0,8-d,
. 180°
Juametp o6ona (HanbGonmsmmii) De D.=t.-ctg—-13-h
yA
r npu mare <35 mMm r, =1,6 Mmm
Pamuyc saxpyraenms [ 4 npu mare {>35 mm r, =2,5Mm
omHOpsAHOH Dy b1=0,93 bs - 0,15 Mmm
[lupuna 3y6a 3B€30049KH JBYXPAMHOH M TpexpsamHoit Dy b,=0,90- b3 -0,15 mm
muoropsaaoil Dpy b,=0,86- b3-0,30 Mmm
[IInpuHa BeHIIa MHOTOPSATHOMN _ .
3BE3I0YKH B, Bn=(n-1)-4 + by
A, |
r [ ﬂi_\!”'
De1
do1
D.

Pasmeps! [1s1 IpUOIMIKEHHOTO MTOCTpOCHUS Tipoduiist 3yda 3Be3gouku d;
h, b; 6epyrcs u3 Tabmn. 8, pasmepst dy; 1 De; OepyTcst u3 pacdeToB (CM. YyHKT
11)

Puc. 12. [Ipubnuxennoe nzodpaxenue npoduis 3yda 3Be3104KH.

OcoOEHHOCTh KOHCTPYKIIMH: 1M COCIUHAIOTCS  3aMKOM, IO3TOMY
OOBIYHO TMPUHUMACTCS YETHOE YHCIIO 3BEHBEB. J[JIs TOJMydeHUS HEYETHOTO
YHCIIa 3BEHBEB UCIOJB3YIOTCS CICITHALHBIC 3aMKH.

Psimom co 3Be3moukamMu Jiis TPOXoja 3aMKa HEOOXOIMMO MPEeITyCMOTPETh
CBOOOIHYIO 30HY pa3MepoM I10 mupuHe U BeicoTe L = 0,33t (puc.11,B)

I'OCT 591-89 ycranaBnuBaer paBa npoduist 3yObeB 3Be30uek: 0e3
CMEIIICHUsT IICHTPOB YT BIAIWH (ISl BBICOKOCKOPOCTHBIX W PEBEPCUBHBIX
nepenav); CO CMCIICHWEM IIGHTPOB Jyr BHAAWH (MIPUMEHSETCS IS
HEPEBECUBHBIX MepeIay Mpu cKopocTu 1enu mexee 10 m/c).
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Merton pacueta u noctpoeHue npoduiis 3yObeB 3BE3/104YEK JIJIsl MPUBOIHBIX
POJIMKOBBIX U BTYJIOYHBIX LIETICH:

Puc. 14. Cxema noctpoeHus npoduist 3yObeB CO CMEIIEHHUEM LIEHTPOB IYT BIIAJHH.
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Tabmuma 11
9.2.®opMyJIbI BBIYHMCJIEHUS Pa3MepoB AJIs1 IOCTPOEHU S
npo¢uJisi 3y0beB 3Be3104EK.
[TapameTpsl Pacuernbie hopMyIThI
'eomeTpuueckas . t
AJIs1 POJIMKOBBIX LCIICHU!: ﬂ, - —
XapaKTepUCTUKA 3aLETUICHUS A 1
o t 0
NaMcET CIINTCIIBHOU — _
Aametp 1 d,=——_ 5 =t-cosec——
OKPY)KHOCTH da sin 180% VA
Pannyc BmaauHb r=0,5025- d; + 0,05 Mmm
JlnameTp OKpyKHOCTH BBICTYIIOB 180°
D D,=t-(K+ctg—)
e YA
K All4...1,5[1,5...1,6]1,6...1,7 |1,7...1,8 | 1,8...2,0
Koopuunent puicorsrsyba A 170 480 | 0532 | 0555 | 0575 | 0565
JlnameTp OKpYKHOCTH BIa/INMH
Di - do -2-r

D

Pamnyc conpsoxenms | 1

r.=0,8d+r=13025-d,+ 0,05 mm

Panunyc ronosku 3yda I

r, = di*(1,24-cosp + 0,8-cosf - 1,3025) - 0,05 mm

, 60°
[TonoBuHa yriia Biaguasl O a=55" — T
56°
VYrou conpskeHUs ﬂ p= 18° — T
64° 180°
Ionosuua yria 3y6a (f) ¢=170_T=900_T_(a+ﬂ)

[Ipsimoii yuacTok mpodus FG

FG = dy- (1,24-sing - 0,85inp)

CmMmenrenue LHCHTPOB AYT BIIAAWH
e

e=0,03r

Paccrosnue MCXKAY LHCHTpaMU

JYTH BIIAMHBI U TyTH TOJIOBKH
3yoa 00,

00;=1,24-d,

Koopaunats! Touku Oy

X1=0,8-d; -sina; y;=0,8 d; -C0s a

Koopaunats! Touku O3

0 0
X, =1,24-d1-0031820; Y, =1,24-d1-sin182O




21

z=12 t=50.8

7 AN

Puc. 15. TIpoduns 3yObeB 3Be3/1049EK (ﬁ306pax<aeTCﬂ Ha YepTexe B macirade 1:1)
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