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AHAJITUYHHUH ONNAC HEHTPOI]I TA IOBYJ1OBA
MPOPLIIO HEKPYTJIUX 3YBYACTHUX KOJIIC

Jlerera A.11.
JIBH3 «Yorceopoocokuil nayionanvruil ynisepcumemy (Yxpaina)

Ilpogedeno o210 2any3eit BUKOPUCMAHHA  MEXAHI3MIE 3
HeKkpy2numu 3youacmumu konecamu. Ha ocnogi ananimuunozo onucy 3a
nepeoasanvHow PYyHKYierw nodyooeano 2eomempudHi Mooeii yeHmpoio
Hekpyeaux 3youacmux kKoaic. Haeedemo npuxknaou 300paixicens
3youacmozo 3auenyieHua Kouic "'"Hempaouninunoi’' popmu.

Knwuoei cnoea. 3youacmi Koneca, ueHmpoiou, aHaaimuyuHuil
onuc, nepeoasanbHa GyHKyisa, 2e0MempuUdHe MOOETI06AHHA.

Ilocmanoeéka npoonemu. JIOCHIIDKEHHSI TEOMETpli  HEKPYTIUX
3yO4acTHX KOJIC 13 MOJAJBIIO PO3POOKOI0 ANTOPUTMIB TEXHOJOTIT iX
BUT'OTOBJICHHS € IIIKABUM BUXOIA4YM 3 KUJIBKOX acrekriB. HaiOuiem gacto
MEXaHI13MH HEKPYTJIMX KOJIIC BUKOPUCTOBYIOTh B MaIllMHAX-aBTOMaTax AJis
takux morpeod [1]:

— 3a0e3neueHHss 3MIHHOI IIBUIKOCTI pyXy poOOYUX Ta KEPYHOUHX

OpraHiB MallIUHU;

— Y3rOJDKEHHS I[MKJIIB PpOOOTH MEXaHi3MiB, 10 MPaIloiTh

napaneinbHO;

— a7 3MIHM TOTPIOHMM YHMHOM KIHEMATUYHUX XapaKTEPUCTHK

OKpPEMHX JJAHOK MEXaHI3MY.

OxkpiM 1IbOTO, HEKPYTJI 3y04acTi Kojieca BAKOPUCTOBYIOTh B HACOCAX
Ta JIYWIBHUKAX JJI BUMIPIOBaHHS BHTpaTh piauH [2], MexaHi3Max
JBUTYHIB BHYTPIIIHBOrO 3ropanHs [3], B pom JaHOK MeXaHi3MiB
TpaHcMicii BenocuneniB [4], ans BiITBOpEHHS HENIHIMHUX QYHKIINA OHI€T
HesanexHoi 3MiHHOT [1]. DmrocTpamii KUTBKOX TPUKIIAAIB 3aCTOCYBAaHHS
HaBEJCHO Ha puc.l.

Crnig BIAMITUTH OOMEXEHICTh BUKOPUCTAHHS HEKPYTJIIUX 3yO0UacThUx
KOJIIC BHACIIAOK CKJIAQOHOCTI IX BHUIOTOBJICHHS 32  JOIOMOIOIO
MajJoe(EeKTUBHUX CIOCOOIB Hapi3aHHS 3yOIIB  KOIIIOBaHHAM  a0o
OOKOYYyBaHHSM. 3HAYHO TPOTPECUBHIIIMM € TEOMETPUUYHUN METO]
Hapi3aHHS 3yOIiB 3a KOOpAMHATAMH Ha BEpCTaTax 3 YHUCJIOBUM
MporpaMHUM KepyBaHHSM. ToMy po3poOKa aHATITHYHOTO OMHCY MPOQiTIB
3yO11iB HEKPYTIUX 3y0OUaTHX KOJIC € aKTYalIbHOIO.
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Puc. 1. [Ipukiianyu BUKOPUCTAaHHS HEKPYTIUX 3yO0UacTUX KOJIC:
@) TYWIbHUK JJ11 BUMIPIOBaHHS BUTPATU P1AMH;
0) MEXaH13M JIBUT'YHAa BHYTPIIIHbOIO 3TOPAHHS;
8) MEXaHI3M TPAHCMICIi BEJIOCHUIIE/IIB

Ananiz  ocmannix  0ocnioycenv i nybaikauiu. IlutaHHg
TEOPETUYHOTO OIKUCY TeOMETPii Ta OCHOBH PO3PAXYHKY HEKPYIJIUX
3y04acTHX KOJIIC HAaWO1IbII MUPOKO BUCBITICHO B mpausx . JI. JIuTBuHa
[1,2]. Tam, 30kpemMa, BHKJIAJCHI BUMOTH J0 (YHKIi HepeaaBaJbHOIO
BIJIHOIICHHS MEXaHI3My 3 HEKPYIJIMMU 3y0dyacTUMH Kojecamu. HaBenemo
OCHOBHI 3 HUX.

1. ®yHKIIA TIepelaBaIbHOTO BITHOIICHHS MOBHWHHA OYyTH TJIaJKOIO,
TOOTO B 3a/1aHiif 00J1aCcTI MOBUHHA MAaTH HEMIEPEPBHY MOXIAHY.

2. OyHKIIA TIOBUHHA MaTH OOMexeHi 1 moxaTHi 3HadyeHHS. [lo-
nepie, e YHEMOXKJIMBIIIOE TIOSBY HaIMIpHO KPYTHUX JUISHOK IIEHTPOIN
KOJIIC, a MO-Apyre, Mpu 00epTaHH1 BEAy4Oro Kojieca B OJTHOMY HarpsiMi He
JI03BOJIUTH 3MiHY HampsiMy 0O0epTaHHs BEJICHOTO KoJieca.

[IpoekTyBaHHS HEKpPYTJIWUX 3yO4YacTUX KOJIC TOYHMHAETHCS 3
BU3HAYCHHS Ta PO3PAXYHKY iX LIEHTPOIN — KPUBHX, 110 JTOTHUKAIOTHCS OFHA
0 OAHOI W TepeKodyroThbcsl 0e3 KOB3aHHs Mpu pyci Mmexadizmy. Jlms
3y6qaCT01 nepenadl KpyriuMu KoJIeCaMH IIEHTPOilaMU € OCHOBHI KO,
JUTSL eNINTUYHUX 1 OBaJbHUX Tepead — BIAMOBITHO €JINCH 1 OBaJIH, IS
3y04acTHX KOJIC JOBUIBHOI «HETPAAUIINHOD (HOPMH — 3aMKHYTI TIJIOCKI
kpusi [1,2].

B pobGoti [5] ommcano aaropuT™M TreOMETPUYHOTO MOJICITIOBAHHS
LHEHTPOIJl MeXaHi3My 3y0UacTUX KOJIIC «HETPaauliiHO» (POpMU HA OCHOBI
iX a”amTUyHOTO omnucy. OCHOBHUMHU MapaMeTpaMu, HEOOXIAHUMH ISt
NPOEKTyBaHHs Iepejayi, € KyT obepTaHHs Beayuoi mectepHi @ =@ (t),

KyT obepTaHHs BejeHoi mectepHi @, =@,(l), MixuenTposa BincTaHb

do
a=const , gpynkuig nepenaui o6epranua @(t) Ta ii noxigna 7(t) = s (TyT

t — gac).
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[lepenaBanbHy (QYHKIIO JJIs Tapyd KOJIC MOXKHAa OOYHMCIUTH SIK
BITHOIIIEHHS MOX1THUX
n( =22/ 9% @)
dt dt
SIkmo obOepTaHHS BEAYYOro Kojieca 3IHCHIOETHCS 3 MOCTIMHOIO
(OIMHUYHOIO) MIBUIKICTIO, TO KYTOBI IIBUIKOCTI KOJIIC PiBHI:

d(”l d(”z
—_— :1' —_— = t 2
at w, ; dt @, n(t). (2)

3 iHmoro 00Ky, nepenaBajibHy (QYHKIIIIO 711 KOKHOTO (PIKCOBAHOTO
3HAUEHHA KyTa TOBOPOTY (7 BEIy4Oro Kojeca MOXKHAa OOYHUCIHUTH SK
BIJIHOIICHHS] KyTOBUX IIBUJIKOCTEN KOJIC B 3a4CIJICHHI:

o R
n=—=—. (3)
o R,

Cyma 3MiHHEMX paziyciB neHrpoin a=R +R, B murTeBiii TOUMI
JTOTUKY € TIIOCTIMHOI BIACTAaHHIO MDK OCSIMH KOJIC (aHAJIOTIYHO 10
MDKOCBOBOI ~ BIJICTaHI KJacM4YHOi 3yO4yacTtoi mapw JUisl  BUIAAKY
30BHINTHBOTO 3a4ETUICHHS).

3 Bupasy (3) MOXKHa OOYMCIIMTH MUTTER] pajiycH Tepeadi:

_an(t) _a
RO=15, 00 RO T @)

Dopmynioeanna yineit cmammi. MeToro 1aHoi poOOTH € po3podKa
ITOPUTMY TE€OMETPUYHOIO MOJIEIIOBAHHS ILIEHTpPoin Ta moOyaoBa
3y04acToro npoduito mapu HEKPyTIux 3y04acTUX KOJiC.

Ocnoéna uacmuna. Anroput™m moOyAOBH 300paKeHb IIEHTPOIA Ta
3yOouactoro npoQuI0 MNPOUTIOCTPYEMO Ha TMPUKIAAl Mapu HEKPYIIIUX
3yO4yacTux KoJjic, s skux (yHkiis nepemadi obepranHs @D(t) 3amana
dbopmyiioro:

D(t) =t—0,25sin(2¢) . (5)
Ha puc. 2 300paxeno rpadix ¢yskuii (5), a Ha puc. 3 — rpadik
do
nepenaBanbHoi QyHkuii 7(t) = e

[TapameTpudHi piBHSHHS BEAYYOTO Ta BEJICHHUX KOJIIC BUSHAYAEMO 32
dbopmynaamu [5]:

. a(gtdb:t)jcos(t) - a(;d;(t)jsin(t) | ©
1+(dtcp(t)j 1+(dtcb(t)j
acos(® asin(®
v 1+(dib(i)j; o 1+(d(@()t)j | (7)
dt dt
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6] 167 7
5] H_é
] 1.2
4 1
3 0.8-
0] 0.6
; 0.4
E ¢ 0.2 ¢
1 2 3 4 5 & 1 2 3 4 5 s
Puc. 2. I'padik pyHkiii nepenayi Puc. 3. I'padik nepenaBaabHOi
obepranus @(t) byukmii 77(t)

3a JOMOMOror MporpaMHOro MakeTry Maple 3 BUKOpPUCTaHHSIM
dbopmyi (6) 1 (7) omepskaHO KOMIT FOTEPHY aHIMAIlil0 B3aEMHOTO 0OEpPTaHHS
napu LeHTpoin, Uil skuxX yukmis @(t) 3amana gopmymnor (5). Oxpemi
KaJIpu aHiMallli HaBeJIeHO Ha puc.4.

Puc. 4. Kaapu animaiiii o0epTaHHs LEHTPOi]

Jiis moGynoBu 3y0dacToro mpo(uio BEAy4oro Ta BEIEHUX KOJIC
MpPUITMAEMO Taki TapamMeTpu 3a4yervieHHsS: KiIbKICTh 3yOIliB Z; = Z; = 52;
KPOK IO IeHTpoiai (MOAysb) M=2; BUucoTa HixkKku 3y0a hy = 2,5; h, = 2.

B pesynbrari BUKOHAHHS CKJIAJICHOI TPOTpaMH  OJEpP>KaHO
KOMIT'IOTEpHY aHIMallll0 B3a€EMHOTO PYXy JABOX HEKPYIIMX 3y0uacTux
koJiic. OkpeMi Kajpu aHimallli HaBeleHO Ha puc. 5. lle Ha rpadiuHOoMy
PIBH1 IOBOJUTH (haKT KOPEKTHOTO OIMUCY IIEHTPOIa Ta NMPODUII0 HEKPYTIUX
3y04acTUX KOJIiC.
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Puc. 5. Kaapu animaiiii o6epTaHHs HEKPYTINX 3y04acTHX KOJIIC

Bucnoeok. Po3rigHyTo crnoci® omnucy Ta 3I1HCHEHO MOoOYyIOBY

npodiIt0  HEKPYraux 3yO0uacTUX KOJIC, MI0 JIO3BOJISIE CTBOPUTH
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AHAJIMTUYECKOE OITMCAHUE HEHTPOUI U ITOCTPOEHHUE
IPOPNJIA HEKPYTJIBIX 3YBYATBIX KOJIEC

Jlerera S.11.

Ilpogeden 0030p obOnaAcmelnl NPUMEHEHUA  MEXAHUIMOE C
HeKpyanvimu 3youamovimu xonecamu. Ha ocnoeanuu ananumuueckozo
ONUCAHUA NO NEPeOamouHOl (QYHKUUU ROCHMPOEHbL 2eomempuiecKue
Mooenu yeHmpouo Hekpy2ivlx 3youamovix koaec. Ilpueedenvt npumepol

uzoopasicenuii  3yd6uamozo 3ayenjenus kKoaec '"nempaouyuonnou'

dopmeul.

Knrwouesvie cnoea: 3youameole Ko.eca, UeHmpouowl,
aHalumu4ecKkoe OnUcaHue, nepeoamodHas (YHKuus, 2eomempuiecKoe
Mooenuposanue.

ANALYTICAL DESCRIPTION OF CENTRODES AND
CONSTRUCTION THE PROFILES OF NONCIRCULAR GEARS

Legeta la.

There was the review of application of mechanisms with non-
circular gears. On the based on analytical description of the transfer
function constructed geometric models the centroid noncircular gears.

Described the input parameters required for the calculation of the
centroid pair. based on their analytical description of the transfer
function. Examples of images the toothing gears ‘‘unconventional®
forms.

Keywords: gears, centroid, analytical description, transfer function,
geometric modeling.



