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JOCJIJHKEHHS ENIIUKJIOIIAJILHOTO IPO®LITIO
IIBKOBOI MEPEIAYI JUISI 3AJTAHOTO PYXY POBOUYOT'O OPTAHA

30iticneHo OocniodcenHs i poO3PAXYHOK YiBKOBOI nepedadi y MauiuHi, ujo 6iOpIi3HAEMbCS
810 ICHYIOYUX aHAalO2i6 HAsA8HICMIO Yi6K060I nepeoayi. Mamemamuyno eusnayena NiHis 3a-
yenjieHHs, 2eoMempudHe Micye mo4okK, Pi6HAHHS NPoghinio 3y0Yié 3ipouKU, Kym nosopomy
Yi6K08020 KOleca 8i0 NOYamKky 00 KiHys 3auensienHsl, d MAaKodc Koe@iyieHm mopyesozo
nepexkpumms. Buxopucmogyiouu pesyniomamu 00CNiONHCeHHsl, 301UCHEHO 6UCOMOBIIeHHS]
eniyuKnoioanbHo2o npoginio 3ipouKu.

Knwuoei cnosa: yiexosa nepeoaua, 3ipouka, eniyukioioa, koepiyicHm mopyeo2o nepex-
pummsl, ekgioucmanma.

IMocranoBka mpodiaemu. YKpalHCHKUN PUHOK OOJIaTHAHHS 3ac00iB Maniol MexaHizarii
3HAXOJWTHCS Ha eTari ¢popmyBaHHS. HasiBHICTh Ha HBOMY MPOYKIIii BUECOKOT BAPTOCTI BEILyUnX
€BPOMEUCHKUX BUPOOHUKIB HETaTUBHO BIJIOMBAETHCS HA PO3BUTKY BITYM3HSIHOIO BHUPOOHMKA.
BukopucTaHHs Cy4acHOTO BITYH3HSIHOTO OOJaJHAHHS J03BOJIAIO O 3HAYHO 3HU3UTH BUTPATH,
KaIliTaJbHOTO PEMOHTY Ta PEeKOHCTPYKIIii, Ipy 3a0e3MeUeHH] BUCOKOI SIKOCTI BUKOHAHUX POOIT.

OrJasia ocTaHHIX JKepes JocaiKeHb i mydaikamii. [Ipn He3naunux oOcsrax Oy 1iBHHIL-
TBa Ta MeXaHi3allil ONopsKyBaJIbHUX POOIT €(PeKTUBHUM € BUKOPUCTaHHS 3ac00iB Maylol Mexa-
Hizamii [1-6]. JIo HEX MOKHA BITHECTH PO3YHHO3MIIYBaYi, IITYKATypHI YCTAHOBKH Ta arperaTw,
HITyKaTypHO-3aTUPOYHI MalIvHU. bakaHuM € 3acTocyBaHHS PO3YHMHO3MIITYBAJIbHUX yCTaHOBOK
y TIOPiBHSHHI 31 3BUYaHUMH PO3YMHO3MIIITyBadyaMH, TOMY IO IEPIIi, OKpiM Oe3ImocepeTHLOro
MPUTOTYBAHHS MITYKaTypPHOTO PO3YMHY Ha poOOYOMY MiClli, BUKOHYIOTh HOTr0 TPaHCIIOPTYBaHHS
JI0 MICIISI YKJTaJIKH, a TAKOK HAHECEHHSI Ha MIOBEPXHIO MUITXOM 0€3KOMITPECOPHOTO COTUTY BAaHHS.

BunaisieHnst He po3B’sI3aHUX paHillle YACTHH 3arajbHoOl NMpodJemMu. [CHyr04l KOHCTPYKIIT
MUKITIYHAX TOPH30HTAIGHUX PO3YUHO3MIIITYBAYIB CTPIYKOBO-IITHEKOBOTO THITY i3 IPHUMYCOBHM
3MIlllyBaHHSIM B 3araJIbHOMY BHIIQJIKy HE MalOTh KOHCTPYKTUBHHX BiIMiHHOCTElH. OOepTOBHii MO-
MEHT BiJ] €JIEKTPOIBHTYHA TIepeIacThCs Ha Bl 3MilllyBada 3a JOIMOMOTOIO PeIyKTOpa Ta Iepeadi
3 THYYKHUM 3B’s13KOM (macoBa mepenada) adbo Oe3 Hel (uepe3 MydTy). Buxinumii Ban pemykropa
y CBOIO Yepry 3 €JIHY€THCS i3 BaJOM 3MilllyBaya 3a Jornomororo mydtu [7, 8]. HempomikoMm icHyrO-
YUX KOHCTPYKIii € Te, IO KiHIli BaJia 3 i JIIUITHIKOBIMH BY3JIaMH PO3TAIIOBYIOTHCS 32 MEKaMHU
OyHKepa, yIIJIbHEHHS B TOPIIEBUX CTIHKaX OyHKepa 3MilllyBaya, 3 9aCOM BTPAYaIOTh CBOI BIIACTH-
BocTi. Hacniikom 1iporo € posrepmeTusaltisi i BUTIKaHHS Oy/1IBETbHOTO PO3UMHY.

IocranoBka 3aBaannsi. OCHOBHOIO METOIO JIaHOI pOOOTH € YCYHEHHsI BHITC3a3HAYCHUX He-
nonikiB. KiHiii Basia He OBUHHI BUXOJIUTH 3@ MEXI1 TOPLIEBUX CTIHOK OyHKepa. BoHr noBUHHI criu-
paTHCh Ha KOHIYHI IMiIMATTHAKA KOB3aHHS, IO PETYJIFOIOThCS. LI miminHuKr HeoOXiqHO po3Ta-
LIOBYBAaTH 13 BHYTPILIHBOI CTOPOHU CTIHKU OyHKepa. Lle cTano MOKIMBUM 3aBJISIKM 3aCTOCYBaHHIO
y TPHUBOJII ITHEKOBOTO 3MilllyBadya PO3YMHO3MIIITYBaIbHOI ycTaHOBKH KOHCTPYKIIl [TontHTY [9]
IIBKOBOI ITepeiadi, 1o € 9aCTHHOI po00YOro OpraHy i Mparoe 0e3nocepeTHH0 B poOOUOMY cepe-
nosuini. [lepenaua ckiagaeTses 13 MIBKOBOTO KoJieca Ta 3ipouku. 3yOIl 3ipodykH MalOTh HEEBOJIb-
BeHTHH Tipodiss [10]. OTxe, mepea HaMu OyJjia MOCTaBJIeHA 3aJlad4a CTOCOBHO JIOCITIPKCHHS, BH-
3HAYEHHS I[HOT0 MPO(iTI0, @ TAKOK PO3PAXYHKY T€OMETPUYHUX MapaMeTpiB Mepeadi IS Mo1ab-
IT0T IPAKTHYHOI peatizartii.

OcHoBHuil MaTepiaJ i pesyabTaTn. [[iBkoBe 3auerieHns (puc. 1) € pi3HOBUIOM IHUKIIOI-
JAIBHOTO. J[01aTKOBOIO IIEHTPOINOIO TS YTBOPeHHS 1Mo Kamycy IUKIiIHOTO Mpoditto, Ciayrye
IEHTPOIa OJTHOTO 3 KOJIic Tepenadi — Kojo paaiyca r; (puc. 2). [Ipu nepekodyBanHi KoJia pajiy-
ca r| 10 KOJIy pajiyca 7, YTBOPIOIOTBCS JBI TUTKH emiukioinu: Po 1 PP. TakuM auHOM, 3a IIPO-

124 36ipnux Haykosux npays (eanyzese mautunodyoyseanns, 6yoignuymeo). — Bun. 2 (37). — 2013. — HonmHTY




¢bimi 3yOIiB KoJIic MOXKHA MPUAHATH: a) TOYKy P, moB’s3aHy 3 KojecoM 1; 0) kpusi Pa i PP,
1oB’s13aHi 3 KoJjiecom 2 [10].

JIiist peaIbHOTO BUKOPHCTAHHS 3aMiCTh TaKUX MPOQiTiB HEOOXiTHO BUKOPUCTOBYBATH €K-
BITUCTAHTHI iM: a) KoJo paaiyca ry; O) KpuBi d—d 1 d—d', eKBiAMCTAaHTHI BiANOBIAHUM TiJKaM
EHiLUKIIOIIH.

[Ipu TeopeTnyHUX HpOQILX JIHIEIO 3a4elyieHHs € Jyra Koja paziyca ri. IIpu BkazaHux
Ha prc. 2 HampsiMax OOepTaHHS KOJIC 1 BeJydid JaHIi — Kojeci 1 — poOoUor0 JIISHKOIO JIiHIT
3aueryieHHst Oy/ie ciayryBaTu ayra Pe.

L

L

|
[

Puc. 1. 3aranbHuii BUrjsig uiBKoBoro Puc. 2. YTBopeHHs1 HiBKOBOro
3a4enJieHHsI 3avenJIeHHsI

[Ipu npodinsx, Mo eKBiAMCTAaHTHI TEOPETHUHUM, JIIHIEIO 3aueIUIeHHs ciIyrye KpuBa PM
(puc. 3), mo Moxe OyTH 3HAWICHA, BUXOIYM 13 HACTYMTHUX MIpKyBaHb: Hexal koieco 1 3 11iB-
KOIO MOBEPHYJIOCH Ha KyT () 1 IEHTp IIBKU 3 moJjioxkeHHs P nepemictuBcs y P'. 1liBka yBiline
B CITIBJIOTHK 3i CIIPSDKEHUM TpodijeM TaKoK TOYKOI0, KOTpa JICKUTh Ha MPOoQLITbHIN HOpMAaJi.

VY TeopernuHuX npodisiB, OCKIIBKYA OJHUM 13 HUX € EMIUKIOia, HOPMAILIIO A0 IpodiniB
IIPH CHIBAOTHKY iX B P’ ciyrye xopaa PP'. Y peanbHUX MpoditiB (€KBiTUCTAHTHI TEOPETUIHIM )
HOpMaJIb y TOUIII iX CHIBJIOTHUKY Ta caMa, 1110 i y TEOPETUYHUX. 3 IIbOI0 BUXOAUTH, 1110 KOHTAKT-
HOIO TOYKOIO € To4Ka M.

BusnaunMo maremaTHuHO JiHit0 3adenyieHHs PM. B HepyXxowmiil cuctemi KOOpIUHAT X,
(puc. 3) nmiHis 3aYeTUIeHHS BU3HAYUTHCS PiBHIHHAM (1).

x=PM cosa.=(PP'—r,)cosa; y=PMsina=(PP'-r,)sina. (1)

Ane PP'=2r, sin&, a=2
2 2

OTxe MaeMo, 1110

X =(2r1 sinﬂ—rujcos&,
2 2

(2)

O - O
=|2r;sin——r, |SIn—.
y ( 1 2 uj 2
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[Tpu HapizanHi 3yOI1iB KoJleca 2 METOJ0M OOKAaTKH HEOOXiTHO BH3HAYHUTH MPOQiTh BUXIiI-
HOTro KOHTYypYy. Hexail 11iBKoBe Kojieco MOBEpHYJIOCh Ha KyT @, @ KOJIECO 2 OBEPHYJIOCH Ha KYT
¢>. Buxiguuii KoHTyp (peiika), 3 AKUM II0B’s3aHa CHCTEMa KOOPAUHAT X, Vp, 3aiiMe IOJIOKEHHS,
sike 300paxeHo Ha puc. 3. [Tpodini 3yOIiB miBKOBOro KoJeca, Kojeca 2 i peiiku OyayTh TOTHKA-
tucs y Touri M. IIpodins 3yOuiB BUXiTHOTO KOHTYPY, SIK TEOMETPUYHE Miclle TOYOK M, BU3Ha-
YUTHCS PIBHSIHHAMHI

X, :(21/1 sin%—ru)cos%—rl(pl,

)
Y, = [2r1 sin%—ru)sin%.

[Ipu r,, = 0 mpodinb 3yO1iB peKu ABIATUME COOOIO ITUKIOTIY.

PiBasHHAS TTpodiTio 3yOI1iB KoJieca 2 MOYKHA OTPUMATH, SKIIO 3alMCaTH PIBHSHHS JIiHIT 3a-
YeTUICHHS B CUCTeM1 KOOPJUHAT X, > (puc. 3), 10 3B’A3aHa 3 UM KOJIECOM.

Martpwuris, 1o BUpaxae mepexisi BiJi KOOPIAUHAT X, y 10 KOOPIUHAT X2, V2

CoOS(, —sin @, —7, sinQ,
M,, =|sinp, cosq, 7 CoSQ, 4)
0 0 1
[Tepexin Bing cucteMu S 710 S, BU3HAYAETHCS MATPUIHUM PiBHSIHHSIM
ry=M,r.
VY xoopauHatHii Gpopmi
X, =XCOS(, — ysinQ, —r, SinQ,,
Y, =Xsin@, + ycosQ, +7, cosQ,, 5)
t,=t=1.

BuxopucToByroun Bupasu (2), miciist mepeTBOPEHb OTPHMAEMO

Xy =1 Sin(Q; +¢,)— (1 +1y)sing, =7, COS(%"‘(Pz),
0 (6)
Yy =—1cos(Q; +0,) + (1, +1,)COs O, — 7, Sin(j“Pz j

ne @2 = ¢@1iz;. [pu 7y = 0 piBHSHHS (6) SIBJIsIE COOOIO 3BUYAIHY EMIITUKIIONTY.

Bm3Haunmo koeilieHT MEpeKpHUTTS IIBKOBOTO 3aueruieHHs. [lo3HaunmMo pajiyc Koya BH-
CTYMHiB KoJieca 2 uepe3 2. (pHc. 2), a KyT MOBOPOTY LIIBKOBOI'O KoJieca, 10 BIANOBIJA€ KIHIO 3a-
YeIuleHHs, Yepe3 ¢j.. Hexai x,, v, — KOOpJMHATH KpailHbOT TOYKH JIiHiT 3aUeTTICHHSI IPH (| = Q|-

Toni, BpaxoByroun (5)

2 2 2
FZe:(r2+ye) +xe'
BuxopucToByroun piBHIHHS (2) Micis EPETBOPESHHS OTPUMAEMO

sinZ&——rL‘(}ﬁ2 +2r1)sin%+—r22 +r”2 =1 =0. (7)
20 2n(n+n) 2 4n(ntn)

3 piBHsHHS (7) 3HAXOAUMO (1, — KyT IIOBOPOTY KoJjeca 3 I[IBKaMU Bij MOYATKy J10 KiHIIS
3aueIUIeHHs, 3HAIOYH, [0 PaaiyC IIBKH 7y = 15 MM, pajiyc TUIMIBHOTO KoJia IIIBKOBOTO KoJieca
ri =225 MM, pajiyc IUIMIBHOTO KoJjla 31poukd 7, = 187,5 MM, pajiyc Kojia BHUCTYIIB 3ipOYKH
720 = 224 MM.

Maewmo, mo ¢, = 26°.
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KoeirieHT mepekpuTTs 3HAX0AUMO 32 (POPMYJIOIO

gz(ple'zl , (8)

2n
ne z; = 18 — xinpkicTh 1iBoK. OTxe, € = 1,3 > 1.

PesyabpTat po3paxyHKy reOMETPHYHUX MapaMeTpiB KOHKPETHOTO IiBKOBOTO 3a4eTlICHHS,
SIKIIIO BeAyde KoJieco — 3ipouka (puc. 4), a BeieHe KOJIeco — IIBKOBE, HACTYIHI: TUMIBHUN JTia-
MeTp KoJjla Beaydoro Kojeca (3ipouka), di, MM — 375 MM; TUIHIBHUHN JiaMeTp KOJia BEJACHOTO
KoJeca 3 IiBKaMHu, do, MM — 450 MM; MIXKOChOBa BiJICTaHb, A,, MM — 412.5 MM; MOJyJb 3a4er-
JICHHS, M, MM — 25; KOJOBHU KpOK, ¢, MM — 78.,5; KIJTbKiCTh 3yOIliB Beaydoro koseca, Z; — 15;
KUIBKICTH ITIBOK BEICHOTO Koleca, Z, — 18; miameTp miBoK, dy, MM — 30; 30BHIIIHIN AiaMeTp Be-

. a
JICHOT'O KoJIeca 3 MiBKaMH, d ,, MM — 480.

Puc. 3. Busnauenns Jinii Puc. 4. 3ipouka niBkoBoi nepeaaui,
3auenyieHHs PM OTPHUMAHA 32 pe3yJbTaTaMH J0CTiIKeHb

BucHoBkmH. 3a pe3ysbTaTaMy MPOBEIECHOTO JOCIIKEHHS] BU3HAUCHO JIMCHUN eMmiIMKIoina-
JTBHAN TIPo(UTH 3IpOYKH IIIBKOBOI Mepesiadi, Koe(iIlieHT TOPIEBOro MEPEKPUTTS Ta 1HIII XapaKTe-
puctuky. BoHu cBiyaTh Ipo MOBHY Mparie31aTHICTh Ta IUIABHICTh POOOYOro MPOLEeCy JaHOTO BHTY
3a4erieHHs. Po3po0iieHO TeXHIUHE KpeCIeHHsI 13 KOOpAMHATaAMU poO0YOro MpoQio, BATOTOBICHO
nepe/ady, sika YCIIIIHO MPAIo y CKJIa Il PO3UMHO3MIIIYBAILHOI YCTAHOBKH TPHBAJIUIA Yac.
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HCCJIEJOBAHUE IUIMKJIOUIAJTBHOI'O ITIPO®WJISI IIEBOYHOM
IHEPEJAYUA JIA 3AJAHHOI'O ABUKEHUSA PABOYET'O OPTAHA

Ilposedeno uccredoganue u paciem yegouyHOU nepeoayu 6 Mauiune, Omiudaoueics om
CYUWeCmeYIoWuUx aHalo206 Haluduem yegoyHol nepedayu. Mamemamuuecku onpeoeyiena AuHus
3ayennienus, 2eoMempuyecKkoe Mecmo moudex, ypasHenue npohuiisa 3y06e6 36e3004Ku, Y20l no6o-
poma yeeouHo20 Kojleca om Hadaia 00 KOHYA 3ayenieHus, a makice Kosghguyuenm nepexpul-
mus. Hcnonv3ys Koneynvie pe3yibmamovl UCCIe006aHUS, NPOEEOeHO U320MO6IeHUe INUYUKIOU-
0abHO20 NPOpUILL 362300UKU.

Knwuegwie cnoea: yesounas nepeoaua, 36e3004Kd, pacmeopocmecumenv, dSNUYUKIOUOd,
K02¢hhuyueHm mopyeso2o nepekpvimusl, SKEUOUCMAHMA.

S.V. Popov, Ph.D., Associate Professor, A.V. Vasilyev, Ph.D., Associate Professor
Poltava National Technical Yuri Kondratyuk University

THE RESEARCH OF PIN GEAR EPICYCLOIDAL TYPE
FOR LABOUR BODY PRESCRIBED MOTION

The authors pay attention to research and calculation of pin gear in machine, different
from existing anagoges is conducted by existence of pin gear. The gearing contact line, geomet-
rical place of points, the equation of a profile of teethes of an asterisk, angle of rotation of a lan-
tern wheel from beginning to end gearings, and also overlapping coefficient are defined mathe-
matically. Using the end results of research, production of an epicycloidal profile of an asterisk
is carried out.

Keywords: pin gear, asterisk, epicycloid, overlapping coefficient, equidistant curve.
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