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CTCIICHDb UX BJIMAHUA Ha IPOLECC CKJ'IaI[KOOGpaSOBaHI/IH U 3allMCaHbl YCJIOBUA yCTOfI‘IPIBOCTPI 3aroToBKH.

2. HOJ'Iy‘IeHHI)Ie B pa60Te 3aBUCUMOCTHU yI[OGHI)I JJI THXKCHCPHBIX paC‘IéTOB ", HECMOTpS Ha IPUHATHIC
JOIMyHICHUA, OTpaXaroT UCTUHHYIO KapTHHY, C TOYKU 3PCHUSA BJIUAHUA PA3JTIUYHBIX (l)aKTOpOB Ha IMpouecc MmoTepu
yCTOﬁ‘IHBOCTH C OGpaSOBaHI/IEM IMPOAOJBHBIX CKJIIAIOK B O4are I[e(l)OpMaHI/II/I IIPpU BBITAXKKE JINCTOBOM 3ar0TOBKH 0€3
Ipu>xxuMma.

3. HOJ'Iy‘IeHHI)Ie 3aBUCUMOCTU PCKOMCHAYCTCA K HCIIOJIb30BAHUIO IIpHU MNPOCKTUPOBAHUU IIPOLECCCOB
MHOFOOHepaHHOHHOﬁ BBITSDKKH JIUCTOBOM 3aTOTOBKU.
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BJIUAHUE NIEPEJATOYHOI'O YN CJIA BAPUATOPA HA YCUJIME
HNPEABAPUTEJIBHOI'O HATS’)KEHUSA PEMHSA

B cmamve uccnedyemcs usmeHeHue ycuaus npedeapumesbH020 HAMSAXCEHUS PeMHSI NpU pezyaupoeaHuu
nepedamoyHo20 YUCAd KAUHOPEMEHHO20 eapuamopd. PaccmompeHbl pazauyHble mMunbl 6apuamopos. ¢ O0HUM
Pa308UINCHbIM WKUBOM, C 08YMsl PA308UNCHBIMU WKUBAMU, KAK C CUMMEMPUYHbIM, MAK U C HECUMMEMPUYHbIM
pezayauposaruem. [lokasaHa cesa3b mexncdy ycuauem npedsapumensbHO20 HAMSIHCEHUS, OKPYHCHOU cuioll u ynpy2oll cusbl
npyscuHsl, noddepcusarowuil nodeusicHblll JUck pezyaupyemozo wkued. [lokasaHo, Kak KOAU4YeCMGEHHO U3MeHsiemcsi
ycuaue npedsapumesbHO20 HAMAXCEHUS. PeMHSl U KaK 3mO0 ompaxcaemcst Ha e20 ms208oM ycuauu. IlpusedeH npumep
pacyema u daHbl pekomeHAayuu no noddepiicke ms208020 yCuausl apuamopa Ha Heo6xXo0UMOM YPOBHE.

Katoyesvle cn06a: kauHopeMeHHOU sapuamop, ycuaue npedeapumenbHo20 HAMsiceHusl, nepedamoyHoe Yuco,
saUsIHUe.

GEORGY AZATOVICH AVANESYANC
Odessa national academy of food technologies

THE IMPACT TRANSMISSION RATIO OF THE V-BELT VARIATOR ON PRE-TENSIONING FORCE

Abstract — The article deals with change of strap preliminary pull effort in regulating the ratio of v-belt variator.

Various types of v-belt variators have been considered: with a one extensible pulley, with two extensible pulleys, with both
symmetrical and asymmetrical regulation. Connection has been shown between effort of preliminary pull, circuitous force and resilient force
of the spring, supporting the mobile disk of the managed pulley. It has been shown how effort of preliminary pull of strap is changed
quantitatively and how it affects its hauling effort. An example of calculation effort has been given to variator symmetric regulation.

Recommendations on support of the variator hauling effort at the necessary level have been stated.

Keywords: v-belt variator, preloading force, gear ration, effect.

[Ipu perynmupoBaHum Bapuaropa, a, CIeIO0BaTelbHO, MPU W3MEHEHHH €ro IMepeAaTOYHOr0 YUCIa YCUITHE
NpeBapUTENbHOTO HATSDKEHUSI peMHs [, He ocTaercs MOCTOSHHBIM, YTO BJIEYET 3a COOOH H3MEHEHHE TAroBOif
CIIOCOOHOCTU BapUaToOpa U HAMPSHKEHHOTO COCTOAHMS peMHs. VsMeHenue ycunus F, raBHBIM 00pa3oM 3aBUCHUT OT
KOHCTPYKILIUM BapHaTOpa, a TAKXKE CIIocoda ero peryimpoBaHusl.

PaccMoTpuM KITMHOpEMEHHBIE BAPUATOPBI ¢ HECUIMMETPHYHBIM PETYJIMPOBAHHUEM, KOTOPBIE BHITIOIHSIOTCS KaK C
onuuM (puc. 1), Tak U ¢ IBYMsI pa3IBHKHBIMH HIKHBaMH (puc. 2). Y 3THX BapHaTOpPOB U3MEHEHHUE TIEPEAATOYHOTO YHCIa
OCYILIECTBIISIETCS U3MEHEHUEM MEKOCEBOT0 PACCTOSIHUS M OJIMH JICK Pa3BIKHOTO IIIKMBA 00S3aTENBHO MOATPYKUHEH.
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Crnenyer OTMETUTB, YTO B O0CHMX KOHCTPYKTHBHBIX CXEMax IMOATPYKHHUBACTCS BCEr/a JUCK BEIOMOIO INKHBA, a B
cllydae IBYX Pa3ABIDKHBIX [IIKWBOB PETYIHPYIOIIEE YCTPOMCTBO YCTAHABIMBAIOT HA BEAYIIIEM HIKUBE [2].
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HECUMMETPHYHBIM peryjiupoBaHHEeM.

Puc. 3. BapMaTop ¢ CHMMETPHYHBIM peryjiupoBaHueM U NPUHYAUTEJIbHBIM NIEpeMeIIeHUEM MMOABHKHBIX THCKOB
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B PEXKUME YCTAHOBUBLICTOCA JABMKCHUA PACIIOPHOC YCHUIIUEC Ql’ z[eﬁCTBymmee CO CTOPOHBLI KJIMHOBOI'O

PEMHSI Ha TOIBWKHBIM JUCK BEIOMOrO MIKMBAa IpU JIIOOOM €ro IOJOXKEHWH, coriacHo [1] ompenenmsercs

paserctBami (2.10), mu6o (2.19):
Q=

FZa' in

JE R T aga s

2tg (g +r
rae 0 — MOJIOBHHA yTITa MPO(UIIS KAHABKH IIKHBA;
— YroJ TPEHHS MEXIY PEMHEM U KaHABKOM IIKHBA B PaJHaIbHOM HAIIPABJICHHUH,
Fo(X,) —ycuime oT NpeABapUTEIEHOTO HATSIKEHUS PEMHS;
f ¢ — npuBeneHHBI KOIDPUIMEHT TPEHHUS;
. — YTOJI CKONIBXKEHHs YT 00XBaTa peMHEM BEIOMOTr0 LIKHBa,;
F, — oxpyxxHOe ycuine, nepejaBaeMoe PEMHEM;
— YTOJl MOKOSI AyTH 00XBaTa peMHEM BEIOMOTO IIKHBA;
F, —ycunue B cOeraromieii BETBU peMHsL.
B toxe Bpems ycunue Q, paBHO ynpyrop“l CHJIC TIPY)KUHBI, T.€.
F u Fa,
2tg(g+r )e2 (02 - ftI{jI 2g(g+r)’
VYuurteiBag, uto F, = F, - 0,5F,, mocne HpeoGpaSOBaHI/IH pasencrtBa (1) momyuyaem:
2g(g+r)tg(g +re) F f®E+re)+2gg+r)u
tg(g+r)+2alctg(g+rR). CAfREHIEEHTR) b

U3 MOCJICAHEI0 BBIPAXKCHUA BUIHO, YTO AAXKC IIPU IMOCTOAHHOM 3HAYCHHU Opr)KHOﬁ CHJIbI Fl yYCUIne

Q=hR,(x)= )

Fo(x) = i Ry, () +F 2

MIPEIBAPUTENLHOTO HATSHKEHUS PEMHS M3MEHSETCS] NPU PEeryIupOBaHUU BapuaTopa W B 3HAUMTEIHHOW CTENEHU
3aBHCHT OT JKECTKOCTH MPY>KUHBI. ECiIM jke MOMEHT CONPOTHUBIICHUS Ha pabodeM opraHe (a 3HAYUT M Ha BEIOMOM
IIKKMBE) HE 3aBUCHUT OT YacTOTHI €ro BpaIleHus, T.e. T, = CONSt u, cienoBaTensHO, OKpyxHoe yeunue F, pacrer mo
Mepe yBEIHUEHHUS TIEPEIaTOYHOr0 OTHOMICHHUS BapruaTtopa (Koraa MOABMKHBIN TUCK BEIOMOIO INKHUBA yAAISETCS OT
HEIOABIDKHOTO0), TO ycunue Fy(X,) monydaer HONOIHHUTENbHOE BO3PACTAaHHE HE TOJIBKO OT YBEIMYECHHS YHPYroi

COCTaBJ'IﬂIOH_Ieﬁ CUJIbI IPYKUHBI, HO U OT BO3pacTas Opr)KHOﬁ CHJIBI Fl .

Kak cnenyer u3 (2) u B mepBoM M BO BTOPOM ClIy4asiX IIpeJBapHTeNbHOE HaTsOHKeHHe peMHA Fy(X) He
OCTaeTcs MOCTOSHHUM M 3aBHCHT OT KOOpIMHATBI X, . IIpnm 3ToM MuHMManbHoe 3HaueHue F,(X) Oyzmer B Tom

cnyyae, korna F = min (i, =max; d, =d

(peMeHb OXBaThHIBACT MAKCUMAJIBHBIH AUAMETD HIKUBA). Y CHIIHE PEIBAPHTEIBHOIO CKATUS MPYKHUHBI cornacHo (1)
ompenenures o Gopmyie:

1 mex ), T.C. B IOJIOKCHHUH, KOraa JUCKHU BE€AOMOI'O HIKMBAa CABUHYTBLI

< 7

¢ 1 a, U €& 1 1
e - min €

Fo 82tg(g+r) tg(g+r )g mnsatg(g+r ) 2fﬁg(g+r )a

34eCh X, - IPEABApUTEIbHAs Ae(OpMALsT IPYKHUHBL;

2T,

Fiin =—— - MHHUMAJIbHOE OKPY)KHOE YCUIIHE, IIepejaBaeMOe PEMHEM.

Fy(6)= 3)

oo

1max

I[J'Iﬂ CHWKCHUSA CYHICCTBCHHOI'O BJIMAHUA YCHUIIUA F

1y Ha yCWJIHMC MPECABAPUTCIBHOIO0 HATSKCHUSA PEMHA

FO (X) CJICAYCT B €T0 KOHCTPYKIIUKU HUCIIOJIB30BATh IMPYKHUHBI C BO3MOKHO MaJioi ’KEeCTKOCThIO.

PaccMoTpuM BapuaTop ¢ CHMMETpHUYHBIM perynupoBaHueMm ( puc. 3), y KOTOPOro MHUHHMAIbHBIE U
MaKCHMaJIbHBIE JIMAMETPhI BEIYIIEr0 U BEJOMOI0 IIKMBOB COOTBETCTBEHHO PaBHBI MEXIy co00i. KoHCTpyKTHBHO
pETYINpOBaHUE Y HUX MOXKET OCYLIECTBISITHCS IBYMs CIIOCOOAMHU:

- peryaupylollee YCTPOHCTBO YCTaHABIMBAETCS HAa BEAyIIEM IIKMBE, a JAUCK BEJOMOIO IIKHBA
TIOATIPY>KUHEH, KaK [TOKa3aHO Ha PUCYHKE 2;

- TIOIBWXXHBIE IHMCKU IIKABOB CBSI3BIBAIOTCS C PETYIUPYIONMM YCTPOMCTBOM W IPU H3MEHEHHH
NepeIaTOuHOr o0 YKCia AUCKH, T0NTy4asi paBHbIE IIepeMEeNIeHHs], IBHKYTCSI B pa3HbIe CTOPOHHI.

Panee ObLIO OTMEUEHO 3a CUET YETro MPOUCXOANUT U3MEHEHUE YCHITUS TIPEABAPUTELHOTO HATSHKEHHS PEMHS
BapuaTtopa ¢ MOANPYXHWHEHHBIM JHUCKOM. B ciydae e NPUHYIUTEIHHOrO IMEpeMeIleHus] TUCKoB (puc. 3)
HATSHKEHHE PEMHSI HM3MEHSETCS BCJIEICTBUE IEPEMEHHOCTH ero jAedopMaliy IMPH Pa3IdYHBIX TepeaaTOYHBIX
OTHOIIIEHHSIX BapuaTopa.

JnvHa peMHS M TEKylMe 3HaueHWs AuaMerpoB ImkuBoB d, u d,, Beaymero M BEJOMOrO IIKHMBOB

COOTBETCTBEHHO CBSI3aHBI C JUTHHOM peMHs | M3BecTHON 3aBrcHMOCThIO ( Tabu. 1)
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Tabmuna 1

3aBHCHMOCTH OTHOCHTEJIBHOT 0 YAJIMHEHUA PEMHSA el OT mepeaaTOvYHOro OTHOIICHUA BapuaTopa i6 .

Koopnunara | Huamerp | Huamerp | Ilepematounoe | JlnuHa peMHs AbcomnroTHOE OTHOCHUTENBHOE
X d, d,, OTHOIIIGHUE | , I yanuseHue DI YIHHEHHE €
0 (o 1N 0,5d,, 0,500 6,386d,, 0,00 0
0,1X ., 0,95d,,, | 0,55d,, 0,579 6,375d, -0,011d, -1,72340°°
0,2X 0,9d, ., 0,6d,,, 0,667 6,366d,, -0,02d,,, -3,13140°
0,3 X 0,85d,,, | 0,65d,, 0,765 6,36d., -0,026d,, -4,07140°°
0,4X . 0,8d..,, 0,7d_,, 0,875 6,356d,, - 0,0264d. ., -4,134%0°°
0,5X 5 0,75d.., | 0,75d,,, 1,00 6,355d, - 0,0265d,,, -4,15%0°°
0,6 X, 0,7d_., 0,8d..,, 1,143 6,356d,, - 0,0264d. ., -4,134%0°°
0,7 X o 0,65d,., | 0,85d_, 1,307 6,36d., -0,026d,,, -4,07140°°
0,8 X 0,6d,,, 0,9d, ., 1,500 6,366d,, -0,02d,,, -3,13140°
0,9X . 0,55d,, | 0,95d,, 1,727 6,375d, ., -0,011d,, -1,72340°°
10X . 0,5d, .., d, o 2,000 6,386d,, 0,00 0,00

d)( - d)(
I:2a+%(dx1+dxz)+—( - )

rae d,, =d,, - xctgg ;
d,, =d,, +xctgg;

(4)

X - NEPEMCHICHUEC TN CKOB HIKUBOB, OINPCACIIAIONICC UX TTOJTOKCHUE OTHOCUTEIbHO HEIMOABMIKHBIX TUCKOB

(mpm d,, =d,, xoopamnara X =0wu d,, =d_ );

a — MeXOCeBOe PACCTOSIHUE BapuaTopa (OHO HEU3MEHHO).

HpI/IHI/IMaH BO BHUMAHHUEC, YTO MAKCHUMAJIbHBIC NEPEMECHICHHA AUCKOB HIKMBOB pPAaBHbBI MEXKIY coboit u

ONpECACIAOTCA paBCHCTBOM = =(d -d )t ai » dzx , B Ta6J'II/IH 1 CBCJICHBI aHHbIC U3MCHCHUA
p p ax max max min 6 dl y
X

a0COJIOTHOM U OTHOCUTENBHOM MIUHBI peMus npu a=2d,,, u d_, =2d .

JI71st mpope3suHEeHHBIX PeMHEH MOIY/Ib ypyrocTH kKonebdnercs B npenenax E = 100...200 MIla, moatomy

MaKCUMAJIbHOC MaACHUC HAIPSIKCHUA OT IMPCABAPUTCIBHOIO HATSXKCHUSA PEMHA IIpU

= 1 cocraBiser

s, =0,415...0,830 MIla. Ha pucyHke 4 npencrasieH rpaduk U3MEeHeHHs HAPsDKeHus S , = f (ig) .

*GD

5 057% 0667 0765 O087F 100 1,043 1,307 1,500 1,727 20

o 1% | /
12 1\ /

IR /
2.0 \ /
B \ ’ /

2‘:'. X /
1‘2 N\ / 4
16 b7 | P

4.0 A i

—~— —
d.4

Puc. 4. Fpa(])mc HU3MEHCHHS HANPSAKEHUS OT YCHJIUSA NMPEABAPUTECIBHOI0 HATAKCHUA PeMHS

...,1"

y‘II/ITBIBaH, YTO JIA BapUAaTOPHBIX IMPOPE3NHCHHBIX peMHeﬁ PEKOMCHAYCTCA NMPUHHUMATDL HAIIPSXKCHUE OT
IpeaABApUTCIIBHOIO HATSOXKCHUA PCMHSA SO £:L5 MHa, TO OYCBHUIHO YTBCPKACHHUE O CYHICCTBCHHOM BJIMAHHUUN

NEPEAATOYHOTIO OTHOUICHHW BapruaTopa Ha BEJIMYUHY 3TOI'O YCHUIIHA.
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Kak BumHO w3 rpaduxa (puc. 4), HanpskeHHe S, NPUHUMAaeT MaKCHMaJbHbIE CBOM 3HAuYCHUS IIpU
MaKCUMalbHOM M MHHUMAJIbHOM II€pEeJaTOYHBIX OTHOIIEHUSIX BapuaTtopa. ClemoBaTelbHO, TSITOBOE YCHIIUE
BapHaTopa IPUHMMAET CBOE MUHHMMaibHOe 3HaueHue npu i, =1. C menblo MOBBIMEHUS TATOBOH CIOCOOHOCTH

PEKOMEHAYeTCs IPH KOHCTPYUPOBAHUH JUCKOB PETYJIMPYEMBIX IIKHMBOB U3MEHATH YToJ MPOQMIS KaHABKH TaKUM
o6pa3omM, uToObl B 30He i, »1 yron 20 uMeN MeHbllee 3HAYEHHE, YeM B JPYTHX 30HaX. DTO MPUBOIUT K

MOBBHIIICHUIO TMPUBEIACHHOrO KO3(D(HUIMEHTa TPEHUS MEXKIAY PEMHEM U IUCKaMH IIIKMBOB, YTO CIOCOOCTBYET
MTOBBIIICHHUIO TATOBOM CIIOCOOHOCTH BapHaTopa.
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OIPEJEJIEHUE YCJIOBUM IBUKEHUS
CEITAPATOPA MEXAHU3MA CBOBOJHOI'O XOJA

B pobomi eusyeHull xapakmep pyxy cenapamopa 3 poAuKamu Gi0OHOCHO 3Ipouku y einbHoMmy pyci. CkaadeHi
PisuuHa i Mamemamu4Ha modeni MexaHizmMy 8i1bHO20 X00y 3 YUAIHOPUHHUMU POAUKAMU 3 8HYMPIWHBOKW | 308HIWHBLO0
3ipouKoro npu odHoyacHomy pyci o6otimu i 3ipouku. OmpumaHi upasu, wo 00380110Mb 3'Cy8amu yMosu NOYamky pyxy
cucmemu cenapamopa 3 YuAiHOPpUYHUMU pOAUKAMU B8IOHOCHO 3ipouku npu 3a0aHOMy NPUMUCKHOMY 3ycuiii. BusHaueHa
8e/IUMUHA CUAU NPYHCUHU 302A/1bHO CENApamopHo20 NPUMUCKHO20 Npucmporo, npu sikili 3a6eaneuyemucst 6€3KOHMaKmMHull
pedxcum (YHKYIOHY8AHHS cenapamopHux MexaHiamie 8i1bH020 X00y y 8I1bHOMY pyci 3aexcHO 8i0 seAuvuHu Kymoegoi
weudkocmi 06epmaHHsl 3IpoyKuU 3 ypaxy8aHHaM ii HepisHomipHocmi pyxy. Takosxc ompumaHi eupasu, wo 8U3HA4armMo
YyMo8U, Npu SAKUX POAUKU 3HAXOOUMUMYMbCS Yy KOHMAakmi 3 nogepxHsmu o6olimu i 3ipouku, 2omosi 00 3aKJAUHHBAHHSL.
IIpusedeni epagiku 30H KOHMAKMHO20 PYXY POAUKI8 1 8UXODY MexXaHi3My 6L1bHO20 X00Yy HA 6e3KOHMAaKMHUU pexncuM.
BcmaHosseHo, wo Ha 3MiHY 30H YHKYIOHYBAHHS MEXAHI3MIE NpU 3a0aHUX petcuMax pyxy doyiabHO enaueamu WasiXoM
3MIHU NPUMUCKHO20 3YCUA/ NPYHCUHU, d NPU HECMA/IUX PEHCUMAX pyXy MOMEHmoM iHepyii cenapamopa.

Knarwuoei cnoea. mexanism 8inbHozo xody, cenapamop ¢ YUATHOPUYHUMU POAUKAMU, NPUMUCKHE 3YCUAASA
NPYAHCUHU.

ROBERT VACHAGANOVICH AMBARTSUMY ANTS, SERGEY ALEKSANDROVICH ROMASHKEVICH
Odessa national academy of food technologies

DETERMINING THE CONDITIONSOF THE FREE -WHEEL MECHANISM SEPARATOR

Abstract — When designing the free — wheel mechanisms with separators, it's very important to provide their functioning in the
given movement conditions. For wider application of free — wheel mechanisms with separators in engineering, it's advisable to determine the
conditions, under which the rollers will contact to surfaces of the rollers will contact to surfaces of the casing sprocket. It's also very
important to provide shifting of the rollers together wish a separator to the wide part of the wedge — shaped space during prolonged free
movement, that decreases friction losses.

The aim of the work is study of movement of separator with rollers relatively to the sprocket in free movement. Physical and
mathematical models of the free — wheel mechanism with cylindrical rollers, with inner and outer sprocket under simultaneous movement of
casing and sprocket, have been composed. The expressions, allowing to find out the conditions of the beginning of movement of the separator
with cylindrical rollers system relatively to the sprocket under the given clamping effort, have been written. The magnitude of force of the
spring of the common to all separators clamping device, under which the contactless conditions of functioning of separator free — wheel
mechanisms are provided in free — wheel mechanisms are provided in free movement depending on magnitude of angular speed of the
sprocket rotation, taking into account its nonuniformity of movement, has been determined. Also the expressions determining the conditions,
under which rollers will be in contact to the surfaces of casing end will be ready for jamming, have been received.

Study of the obtained dependences has been carried out as applied to the separator free — wheel mechanism with inner and outer
sprocket. The diagrams of the contact movement zone and transfer of the free — wheel mechanism to the contactless conditions, have been
given. It has been proved, that change of the zones of mechanisms functioning under given conditions of movement advisable to be affected
by change of clamping effort of the spring, and as for unsettled conditions of movement by the moment inertia of the separator.
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Pabora Mexanusma cBobomHoro xoma (MCX) xapakrTepu3yeTcs CIEMYIOIIUMU  TPOIECCAMH:
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