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3am. AUpeKTOpa MHCTHTYTa 30peB H. H. ‘
3ae, nabopatopuei LMAMHOPUYECKWX nepepaY l'louou.lcuﬁ M C
Pyuoao.qurenu pabortsi: .ﬂuxquep ‘M. B.,, MTensman- A. E. |

BHECEH Munncvepctaom TSenoro, aaepre'rmecuoro g} tpaucnop-r-
Horo mawumHoctpoeuun CCCP |

3am. munucrpa Cupseiii J1. O.

NOArOTOBAEH K YIBEPYXAEHMIO Hayqno-uccne.qonatenbcunm
oraeNnoM CTaHAAPTH3AUMM M yanpuuau,uu AeTaned MaliMH Bcecolos-
HOro Hay4YHO-MCCNefoBATENbLCKOro MHCTHTYTA: No HOpManusauu4 B
MaWMHOCTPOCHHM [BHHHHMAI.I.I]

- 3as, orgenom llnesichep M. A.
3ae. cextopom 3y6uathix nepepay fMoranosa H. U.

YTBEPH(AEH locygapcTBeHHbBIM KOMUTETOM CcTaHfjaproB Cosera Muun-
ctpos CCCP 7 anpens 1972 r. (npotokon N2 41])

3am. npeacenatens oTpacneson Hayquo-'rexuuuecuon romuccuu lllaxypun B. H.
Unensr xomuccun: Beprman B. 1., flonskos B. F., 3natkoeuy Jl. A.,, ®epun b. B.

BBELQEH B JEMCTBME IlocraHoBneHmem FocyaapcTeeHHOro KoMMuTera
craHpapros Cosera Munuctpor CCCP ot 24 mas 1972 r. N2 1057



NEPEAAYM HOBMKOBA C ABYMSA NIMHUSIMM FOCT
SALENNEHMA UMNIMHOPHUUECKME 177 4 4 7 2

Pacuer reomerpmy

Novikov cilindrical gears with double lines of action.
Calculation of geometry

NMocravosnennem TocygapcTeeHHOro Komurera cranpapros €Cosera MuHMcTpOR
CCCP or 24/V 1972 r. N2 1057 cpok BBegeHMA YCTaHORNEH

c 1)1 1974 r.

Hacroamuii crannapt pacnpocTpaHseTcs Ha Nepefaid ¢ NOCTOSH-
HBIM [IE€pefaTOYHBIM OTHOIIEHWeM, 0e3 CMellieHus, BHEUIHEero 3alenJe-
HUS, 3yGuaThie KOJeca KOTOPHIX COOTBETCTBYIOT HCXOXHOMY KOHTYDY
no TOCT 15023—69.

CraHzapT ycTaHaBJIHBaeT MeTOA pacyera reoOMeTPHUECKHX Mmapa-
MeTpOB IlepelJayy, a TaKXKe IeOMEeTPHUYECKHX NapaMeTpoB 3yOuaThiX

KOJIeC, NPHBOAHMBIX Ha DabOyux yepTeKax B COOTBETCTBHH ¢ Tpebo-
panuamu I'OCT 2.422—70.

1. OBLUME NONOEHMS

1.1. Tepmunnel u 0003HaYeHHdA, NPHMEHEHHBIE B HACTOAIIEM CTaH-
napre, coorBercrBytor 'OCT 165630—70 nu T'OCT 16531—70.

1.2. HaumenoBaHua mapaMerpoB, NPHBOAMMEIE Ha paboOYHX uepTe-
kax B coorBercTBuH c Tpebosanmamm [OCT 2422—70, a taxxe
MEeXKOCeBOe pacCTOdHKe Nepesauy BHAEACHH B TabnHLax HaCTORUIEro
CTaHAAapTa NMONYKHPHKIM LIPHPTOM.

1.3. Tlpn oTcyTCTBHH B 0603HAYEHHAX [APAMETPOB HHAEKCOB «I»
u «2», OTHOCAUIMXCS COOTBETCTBEHHO K IIECTEDHE H KOJecy, HMeercs
B BHAY J1060€ 3y0uaToe KoJeco neperayu.

1.4. PacueroM ONpegeasioTcsi HOMHHAJbHEE Da3Mephl IlepefayH
1 3y6uaThiX KOJIEC.

1.5. B nacrosiuem craiaapTe NpH YIOMHWHAHHH NPOPHAS rOJOBKH
HMeercd B BHAY HOMHHAJBHHH NpOGHHUADL ALAHUTEAbHOH TOJOBKH 3y6a
3y6uaroro KoJjieca, ABJAOUMHACA AYrod OKPYXKHOCTH pPajguyca pPa
B HODMAJbHOM CE€YEHHH BHMHTOBOH JHHHH O0OpPa30BAHHOH NeJHTENbHOH
ofpasyolled HOMWHAJbHOH HCXOXHOH MNPOoHU3BOAAIIEH pelKH, Ha KO-
TOPOH pAaCHOJOXEeHbl IeHTPHl KPUBH3HB HOPMAaJbHEIX mnpoduaeii ee
HOXKEK paxuyca pf, =p,.

Hsganne oduimanbHoe Mepeneuarka socnpewjexHa



1.6. Pacuer nacrpofikn M NOKa3aHHS TaHreHHHAJbHOTO sybomepa
AN KOHTPOJI HOMHMHAJBHOTO HOJIOXKEHHA HCXOLHOTNO KOHTYpa IpH-
BEIEH B NMPHIOXKEHHH 2.

1.7. Pacuer Ko3(¢duuHEHTOB, ONpeeasdIOUIUX XapaKrep 3amenJe-
HUS, NPHBEJEH B MPHJIOKEHHHU 3. |

2. PACHET TEOMETPHUECKMX MAPAMETPOB

Ta6auna l
McxopHme faHNMe ARA pacuera

O6o3raue-
HaumeHoBaHHE napaMerpa HHe
Yucao 3y6hes LUECTEPHH 1
Koaeca 2y
Monyabs mo TOCT 14186—69 _ | m
MexoceBoe paccTosHME ' a
Yroa HakJOHA p
Kosp¢uuuenT pagnyca KPHBH3HH NPOQHIS TOJOBKH p;
Kospdunuenr paccTosHHS OT LEHTPA OKPYXKHOCTH PajiH- 1,
Ucxon- yca p 4 AO OCH CHMMeTPHH 3y0a

HblH KOH- , "
Typ 1o Kosgduunent BHCOTH TOJOBKH h,
'OCT -
15023—69 Koaddunuenr BHICOTH HOMKKH hf
Yroa ‘mpoduns B KOHTAaKTHOR TOYKE NAPH HCXOLHHX a

KOHTYPOB k

[Tpumeuanne, 3agaHHEIMu DapaMeTPpaMH MOryT OHITD MeXOCeBOe pAaccTOA-
HHe @ uAH Yroa Hakaona f. ‘
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FPeroMenoyenoe

YNPOULEHHLIA PACYET PASMEPOB AN KOHTPONA HOMMHANBHOTO
NONOMXEHUA KCXORHOTO KOHTYPA

i

1. PacueT TOJIUHAHH MO XOPAE Sy H BHCOTH 1O XOPAH h,, peKoMeHAyeTcA Ipo-
M3BOAHTD NO CJACAYIOIIHM (opMyaam:

* z
Sy =2 m[ Q, cos (84 ay)— m-sa——sln (6+uy)] ,

p

— ' z

hy = m[ h; — Q; sin (04ay)+ -E-w-—sé—ﬁ(l——cos b)] ’
114°,5915 I, cos? B

1

rie 0=

BenuunHa MaKCHMaJbHOH OMHGKA B CPAaBHEHHH cCO 3HaUeHHAMH Sy H Ay, pacs
CUHTAHHEIMH N0 (GOpPMyJaaM Taba. 2 HacTosillero craHiapra, ykasaHa B Taba. 1.

Ta6bnauna i

Beanuuna MaxcuManbHoON OWMOKH TipH 2
P or 10 a0 15 ¢B, 15 20 20 cB. 20 no 30 cB. 3
Or 10 mo 20° 0,0002 m 0,0001 m — —
Ce. 20 mo 30° 0,0003 m 0,0002 m 0,0001 m —

+

2. Pacuer TOMIIHHW MO XOpHE Sy=S; H BHCOTH KO XOPAW Ay=Fhy npu a.=27°
A Qa*=1,10 pexomeHnayercs npoH3BOAHTH IO c.uenyloumm bopmynam:

Wt Ny

— %
rae S, H h, —no taba 3.

—% =8
3HaueHUn 8, U hp , ;N3 KOTODHX Beauyunul B B Tabn 3 He yKasaHH,

ONpefeasIoOTCca JAMHeHHOA HHTepnoasnned. BeauunHa MaxcHManbHON OMAGKHE JuHed-
HOH HHTepNOJALMH yKa3aHa B Tabu. 2.

Tabawma 2

Beanunsa MakcCuMafbHOR CWHOKH AHHEAHOH HHTEPMOAALHH NPH Z
g
ot 10 10 15 I cB. 15 10 20 I cB. 20 x0 30 ' cB, 30

Ot 10 go 20° 0,0003 I 0,0002 0,0001 l —_
Cs. 20 no 30° 0,0002 0,0001 e —




3. Onpeflesienne BCIOMOraTeabHON BeAMyunm D ais pacuera Sy H Ay mo dop-
MynaM TaGJ. 2 HacTOSIUEro CTaHAapTa pPeKOMEHAYeTCS NPOH3BOLHTbL IO CJEAYIOLIEH
Gopmyae:

C 4 BC3

- —_— .

1428 7 3 (142B)

4. Onpepesendie BCNOMOTATe/IbHOH BeAWYHHHW F [ pacuera AJAMHW O6ied
HopMaar W pekoMeHAYeTC NPOHSBOAHTL METOXOM  IIOCAEAYIOIIHX RPHOIHKEHHH
no gopmysne:

Fo1=E—tg3 B sin F,,

rae n-— NOPAAKOBHA HOMeD NpUOIMKeHusd, paBHuE 1, 2, 3 B T. 4.;
F,, — npexnifnymee npHbauxenne;
Fy 1 — mocaenyiolee npubamxense.
Bruncnense ciefyeT NPOH3BOAHTL L0 TexX 1OP, MOKAa ABA MOCAEIOBATENbHBIX
ONpHONMKEHH He OKaXYTCA PaBHHMH B MNpefenaX 3ajaHHON TOYHOCTH pacueTa.
IlepBoe nmpuGaMKeHHe PEKOMEHAYETCs BHIYKCAATH 10 (GopMyJe:

Fo— E
17 0,9 tp2 B+1"
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Ilpn xouTpose TaHreHUHAJbHHM 3yGOMepOM, HACTPOEHHHM MO YCTAHOBUMHOMY
Kaaubpy AunaMerpa D., HOMHHaJbHHE NOKAa3aHHA OTCYETHOrO YCTpPOHCTBA 3yGoMepa
NPY HACTPOHKe H H3MEPEHHH COBMNAAalOT, eCAH HCXOAHHA KOHTYP 3aHHMaeT HOMH-
HaJbHOE MOJOKeHHe. - '

IIpu xoutpose TaRreHuHaAbHHM 3yGoMepoM, HACTPOEHHHM IO YCTaHOBOUHOMY
Kanu6py nuamerpa D, He pasHoro D,, onpepensieTcs HOMHHAJAbHAA PAa3HOCTb NOKa-
3apMA OTCYETHOro YCTpOHCTBa gyfomepa npH HacTpoHKe M H3MepeHHH Ah, xoropas
COOTBETCTBYET HOMHHAJBHOMY NOJOXKEHHIO HCXOAHOrO KOHTYpa.

IIPHJIO)KEHHE 3 x I'OCT 17744—72
Cnpasouroe

PACYET KOIMDULIMEHTOB, ONMPEAENAIOLIMX XAPAKTEP 3ALEMNNEHMA

Xapaxrep 3anenneHus LUHAHHAPHYecKofl nepemaun HoOBHUKOBA ¢ QBYyMsa JuHHSMH
3alenjeHdn onpejeasercd Kosdp@UUHeHTaMH MHOronapHOrO 3aUenyeHH M MHOIO.
TOUETHOTO KOHTaKTa.

Kosdp$uuvesTOM MHOrOnapHOro 3alenyieHHs HasbiBaeTcd OTHONIEHHe yIJia HOBO-
poTa, Ka KOTOPOM IPOHCXOZHT OXHOBDEMEHHOe B3aHMOJEHCTBHE OJHOr0 H TOro Ke
yucAa nap 3yObeB, K YIVIOBOMY Inary 3a NEepHOA NROBOPOTa 060HX 3y6uaThiX KoJec
Ha OAMH YrjioBofi 1ar. Pasauyaior koap@uUUeHTH OAHO-, ABYX-, TPeXNMapHOTO 3a-
LenjeHds ¥ T. A. [0 YHCAY OIHOBPEMEHHO B3aHMOZEHCTBYIOLIHX nap 3yOwes. ITo
YHCAO CTAaBHTCH B HHAeKC OGo3HaueHud Ko3Q¢gHUIHeHTa MHOrONapHOro 3auensedud,
HanpHMep, £2p — K03((GHIUEHT ABYXNAPHOro 3alenseHHs.

KosapduureHTOM MHOIOTOYEUHOrO KOHTA4KTa HA3HIBAETCS OTHOLIEHHE yria IoBO-
poTa, Ha KOTODOM NPOHCXOAHT OAHOBPEMEHHOE B3aHMOZEHCTBHE 3YObeB 3yOUATHIX
KOJleC B OJHOM H TOM X€ YHC/e KOHTAaKTHHIX TOUeK, K YIVIOBOMY WIary 3a IepHon
noBopoTa 0060MX 3y6UaTHIX KOJec Ha OoguH Yraosoil mar. PasauyanoT K03¢)dHLUHEHTH
ABYX-, TPeX-, YeTHPEXTOYEYHOI0 KOHTAaKTa H T. A. N0 YHCJAY KOHTAKTHHIX TOYek, B
KOTOPHX MPOHCXOJMT OZHOBPEMEHHOe B3aHMoOJelicTBHe 3yObeB 3y0uaTHX Kojiec. IJTO
YHCJIO CTAaBUTCH B HHIEKC KO3(p@PHIHeHTAa MHOIOTOYEYHOrO0 KOHTaKTa, Hanpumep,
E3r — KO3 OHUMEHT TPEXTOUEYHOIO KOHTAKTA.

KospdunuenTH MHOrOnmapHoro 3auensieHHs M MHOTOTOYEUHOr0 KOHTaKTa pac-
cyuThBaOTCs 0 ¢opmysaMm Taba 1| W 2 COOTBETCTBEHHO B 3aBHCHMOCTH OT COCT-
HOIWICHHA onpejeAsIolHX HX napaMerpoB 3y6uaThiX KOJeC.
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B ta6a. 1 u 2 npuuaro:
Go1, Qo2 R, Ab-—no Taba. 2 HaCTOALIEro CTaHAAPTA.

Npumep.
Hano: =120 MM, p.=80 MM, k=1, Ab=40 MM, §u=060 MM, g=20 Mm.

Heob6xonumo onpene.nurb Koacptpuunenm MHOTONApPHOTO 32UETIEHHA H MHOIO-

TOYeYHOro KQHTAKTA.

Pacyer:
No Tabn. 1, ucxoas M3 ycioBHA Ab>>g(40>20) um k=1, onpenpensem:

KO3((PHIHEHT ABYXNAPHOTO 3auenfieHus

KoappUUMEHT TPEXNMAPHOrO 3aUENJIeHHs )
Ab— 40 —20
923 == =0,25.

P = Px 80

Ird k03 dHUIHEHTH NMOKa3HBAIOT, 9YTO NPH BPALIEHHH 3YO6UATHIX KoJec Nepeiad

NoNepeMeHHO B3aMMOAEHCTBYIOT [AB€ H TPH napel 3y06heB, NPHYEM MNPH [OBOPOTE Ha
neoe Yucao yraosuix miaros 0,75 yraa moBopoTa B3aHMOLEACTBYIOT ABE mapH 3yObheB
(nByxnapHoe 3auenyenre) u 0,20 yraa noaopOTa—Tpn napu 3y6nes (TpexmapHoe

3allelvIeHHe).
[To Ta6n. 2, MCXONS M3 YCAOBHA (Jor<lAb<Tgy (20<<40<C60) u £=1, onpenensem:

I\OSC!)Q)H[[H&HT‘ ABYXTOUCYHOIr0 KOHTAaKTa
go3 — Ab 60—"‘40

Bap = = - = 0,25;
? Px 80
K03 pULUHEHT TPEXTOYEYHOTO KOHTAKTa
2 g2 2.20
= = :=0 5'
T e T om0 T
K03 (QHUHEHT YETHPEXTOYEYHOrO KOHTAKTA
Ab — 40—20
fa _ —0,25.

& = P = 80

3tH Ko3pbUUHEHTH MOKA3HBAIOT, YTO NPH BpauleHHH 3yOUATHIX KoJec nepejayH
NPOHCXOAHT MOMEpeMeHHOe B3aHMOJAeHCTBHe 3yObeB B ABYX, TpexX H UYeTHIP€X TOUKax
KOHTAKTa, MpHYeM TIPH TOBOPOTE Ha Wenoe 4ucdo yraoBmx iumaroB 0,25 yraa mnoso-
pora 3ylbpA B3aHMOAEACTBYIOT B ABYX TOUKaX KOHTaxra, 0,0 yria moBopoTa — B Tpex
TOYKaX KOHTakra H 0,25 yrna nmopopoTa — B YeTHpeX TOUKAX KOHTAKTa.

Penakrop 4. H. Tonursckasn

Czano B Ha6. 5/VI 1972 r. Hoan. B mew. 27/X 1972 r.~ 1,0 o o Tap. 16000

Hanartennerso craupapros. Mocksa, [1-22, Hosonpecuenckuft mnep., 3
Tun. <MockoBcKHE nevyaTHHK»., MockBa, JIsaua nep., 6. 3ax, 827



