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BMOHTOBAHUWI TAPABJIIMHUA NMPUBOA KOHBEEPA
3 MYCKOBUM NMPUCTPOEM

Ipoananuzuposanul cywjecmsyroujue cnocodwsl nycKa J1eHmoyHblX KOHEelepos ¢ anekmponpusodom. Obochosaro uc-
N01b308aHUE 8 TEHMOYHBIX KOHGellepax 2u0pasIuiecko2o npueooa ¢ nycKo8biM yCmpolcmeom, KOmopoe no3eosem pea-
JU3068AMb PeXCUM NYCcKa, 00ecnevusarowull yMeHbueHue OUHAMUYECKUX Haepy30K 8 MA2080M OP2aHe U NPOOOANCUMENb-
Hocmb nepuoda nycka. llpusedenvl coomnouienus, nO360AI0WUE BLINOIHUME KOHCMPYUPOBAHUE IKCNEPUMEHMATLHO20

obpasya nyckogozo ycmpoucmaa.

Analysis of existing methods start with the electric conveyor belt. The application of hydraulic conveyor drive to
trigger a device that allows you to implement regime starting with small dynamic load in traction and lasting body start.
An value that allow you to design an experimental model starting device.

Beryn

Amnani3 Gi3nIHOT Kap THHY TOMIMPEHHS IPYXHUX Ie(op-
MaIlif B CTpidIli MiJ] Yac MyCKy KOHBEEPA, sKa KOHTAKTYE 3
POIMKOOIOPaMH, TO3BOJIHMB BCTAHOBUTH XapaKTep 3MiHH KO-
JIOBOTO 3YCWJIIS Ha MpuBonHOMY Oapabani [1]. JoseneHo,
10 B KiHII (a3u 3pyIIeHHS {,, BAHHKAE 3HIKCHHS KOJIOBOTO
3ycwIs Ha 6apabaHi, 10 MOXe MMPU3BECTH 10 iIHTEHCUBHUX
KOJIMBaHb TATOBOTO OPTaHa, a TAaKOX J0 301TBIICHHS TPUBA-
nocti mycky. st 3anoGiraHHst UM HeOakaHUM TIPoIiecam 3
METOFO KOMITCHCAITIT 3a3Ha9E€HOT0 3HIKEHHS KOJIOBOTO 3YCHII-
JI5 B €JICKTPUYHUX MPUBO/IaX KOHBEEPIB 3aCTOCOBYIOTH Pi3Hi
CHOCOOU MYCKY: MYCK MPSIMOIO TTO/Ia4elo HAPYTH, MYCK Te-
PEMUKAHHAM 3ipKa-TPUKYTHUK, TTABHU TyCK BUT'YHA TOIIIO.
s nepimx ABOX peXXKUMIiB ITYCKY Pi3HOIO MipOIO XapaKTepHi
BEJIMKI MTyCKOBi CTpyMH (B 6—7, a inkomu B 9—10 pa3iB BuIe
HOMIHAJBHOT0) Ta MOMEHTH 3pyIlIeHH] (B 4-5 pa3iB BuIle
HOMIHAJBHOTO), M0 BHKJIMKAE TCPMIUHI TIEpPEBaHTAKCHHS
0OMOTKH JIBUTYHA, HAaCJliJIKOM YOTO € MPUCKOPEHE CTapiHHA
130JISIMi7 1 i1 YITKOJKSHHSI, a TAKOX BEJIMKI 10Ul 3yCHILIS B
CTpivIll y HOPiBHSHI 13 30BHIIIHIM HABaHTa>KEHHSM, 1110 CIIPH-
YUHSE YACTKOBE UM IIOBHE MPOOYKCOBYBaHHS OapabaHa i Ha-
BiTb 0OpHB cTpiuku [2, 3]. {15 TpeThOro pexuMy IycKy Xapak-
TEPHUM € TIOCTYIOBE 30UTBIICHHS HATIPYTH 32 IOTIOMOTOIO
THPUCTOPHHX IIPUCTPOIB B OCHOBHOMY KOHTYPI, a TAKOX ITPO-
TIECOPIB, IO TO3BOJISE MOCTYNOBO 30IBIIIUTH 00EPTOBHIA MO-
MEHT Ha MPUBOJHOMY OapabaHi i, BiMOBIHO, 3yCUIUIA B CTPiY-
I1i, POTE CYTTEBO 301IbITy€ TPUBATICTh MIEPIOTY MYCKY £ .

3MEHIIUTH 3a3Ha4YCHI HETOMIKH JTI03BOJISE CIIOCIO MyCKy
[4], peamizarttis sKOTO 32 JOTIOMOTOIO €JIEKTPOTPUBO/IA € HAJI-
TO CKJIAIHOIO 33JaUet0. 3aCTOCYBAHHSI T IPABTITHOTO IIPHUBO/IA 3
PETYJIIOI0UUMHE TIPUCTPOSIMU 3MIHH 0OEPTOBOTO MOMEHTY Ha
pUBOJHOMY OapadaHi 3a 3aJaHIM 3aKOHOM € TICPCTICKTUBHUM.

3anponoHOBaHO BMOHTOBAHUH TiAPaBIIYHUI TPUBOJ
CTPIYKOBOTO KOHBEEPA 3 IyCKOBUM MPHUCTPOEM, SIKHU T0-
3BOJISIE pealli3yBaTH palliOHAIbHUIN CIIOCIO MyCKY.
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OcHOBHA YacTHHA

Ha pucynky 1 monano rpadiku 3MiH TT0BO1 F Ta KOJIOBOT
F, cwit 3a panioHaIbHUM CIIOCOOOM ITyCKY CTPI4KOBOTO KOH-
Beepa i THCKY p B HaIipHIH MaricTpalti TiApoBUTyHA IPUBO-
Ja.

Ha rpaciky BuaisieHO Tpy IPOMIXKKH 4aCy, K1 XapaKTepHi
JUTst TakuX (a3 mycky: 3pymerHs (Big 0 mo 1,), fIKa BU3Ha-
9Ja€eThHCS 4aCOM 3aJTy4eHHS B pyX BCiel cTpiuku; popMyBaHHs
CTaTUYHOTO 3yCWIIS Ha TIPUBOJHOMY OapabaHi KoHBeepa (
BiJI z‘3P 710 t ), IKE BU3HAYAETLCS YaCOM MOBEPHEHHS BiIOMTOT
XBHJI1 BiJl OCTAaHHBO! POIMKOOIIOPH; PO3TOHY KOHBEEpA 110
HOMiHAJIBHOT INBUJIKOCTI (BiJL £ 10 £). 32 LIAM CTIOCOOOM ITyCKY
B MOMEHT NMPUOYTTS MPY>KHOT XBUJIi 10 MPUBOIHOTO Oapaba-
Ha TATOBE 3yCHJLIA IIPUBO/IA 30LIIBIIYIOTh JI0 BETMYUHN F, 15t
TOTO, 00 KOMITEHCYBATH 3MEHIIIEHHS KOJIOBOT CHJIN, BUKITH-
KaHe MpyXHUMHU aedopmartismMu. /1o MOMEHTY TOBEpHEHHS
BiJIOMTOT XBWJII BiZl OCTaHHBO1 POTMKOOIIOPH JI0 MPUBOTHOTO
Gapabana cuma F, 3aMIIA€THCS HE3MIHHOIO, MICHS YOTO ii
3MEHNIYIOTb 10 BETMYIUHA CTAaTUMHOTO 3yCHis F_, 110 Bijino-
Bijae xKoJ1oBii cumi F > 38 IKOT BCTAHOBITIOETHCS HOMIHAJIbHAN
PEXUM TPAHCHOPTYBAHHSL.

i Toro, 106 BiATBOPUTH 3 MAKCUMATLHUM HAOJIHKCH-
HAM PEXUM 3MIHH TATOBOI cuik F Ha mpuBoHOMY OapabaHi,
THCK p Y TIJPOCUCTEMI IIPHBO/Ia TEOPETUIHO IIOBUHEH 3MiHIO-
BaTHCh Ha pPi3HAX (a3ax IMyCcKy TAKUM YHHOM, K [TOKa3aHO Ha
rpadiky (pucyHok 1g).

Y BHTY po3po6ieHo TiipaBiIiaHui BMOHTOBAaHHH MPH-
BOJI (MOTOp-0apabaH) 3 MyCKOBUM IPUCTPOEM, CXEMY SKOTO
M0Ka3aHO Ha PUCYHKY 2.

TppaBniunuit MoTOp-6apadaH (pUCYHOK 2a) MICTHTh
Kopiyc 6apabana 1, B sikuit BOyJ0BaHO MPHUBOA, BUKOHAHHUH Y
BHIJISITI OKPEMOTO TigpomoTopa 2 (Y KOHCTPYKIIi nependade-
HO MOXJIMBICTh BCTAHOBIICHHS IPYTOro TiApOMOTOpa mapa-
JISIBHO TiAPOMOTOpPY 2), Ta TIepeJaBaIbHOTO MEXaHi3MYy, 10
CKJIQJIA€ThCSA 3 BEAYYOT0 3, TPOMDKHHX 4 Ta KOPOHHOTO 5 3y0-
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gacTux Kodjic. Kopmyc 6apabana 1 BcTaHOBJIEHO Ha Bici, BU-
KOHAHIH 13 IBOX HamiBoce# 6 Ta 7. JIas migBeIeHHS 1 BifBe-
JieHHsT poO0YOoi piMHM BiJ TiAPOMOTOpa 2 BCEpeauHI Ha-
miBocel 6 Ta 7 BUKOHAHO OCHOBI KaHamu 8 1 9, ki 3a I0I0-
MOTOI0 pajJiaJbHUX KaHATIB i TpyOOIpPOBOMIB 3’€IHAHI 3
po6oU0r0 KaMeporo TigpomMoTopa. Ha BimBeaeHHI HamipHO-
ro Tpy6OIPOBOIY BCTAHOBIICHO MIPUCTPIil KEPYBaHHS PEIKHU-
MoM mycky 10 (Ha cxemi JiTepamu M3 3a3HaueHO MEXaHid-
HH# 3B’ 30K MiJK KYJIbKOBHUM 3aTBOPOM Ta INITOBXa4eM CTYII-
IHYaCTOTO MOPIIIHS).
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Pucynok 1 — [lpacpik 3minm tarosoi F ta konosoi F, cun
3a pauioHanbHUM crnocobom MycKy CTPIYKOBOro KOHBEE-
pa Ta TMCKy p B HanipHIX Marictpani rigpoasmryHa
npueoAa.

[IpucTpiii kepyBaHHS peXUMOM TycKy 10 (pucyHox 2,
0) [5] rigpaBniuHOTO MOTOp-O0apabaHa CKIIAJAETHCS 3 KOP-
nycy 11, B oHi# YacTUHI SKOTO PO3MIIIEHO 3amo0iKHUIA
KJIamaH, M0 MICTHTh KyJbKOBUH 3aTBOp 12, MPUTHCHYTHI
OpPYXUHOIO 13 10 KOHIYHOTO Cijla, BUKOHAHOTO Y KOPIYCi
11, sike po3niyisie HOTO Ha YaCTHHU, Ta OMOpHE Kiibie 14 i
pETYNIOBATBHUM BUHT 15 i Halaro[XKeHHS Ha 3aJaHui
THCK, KOTPHUI BCTAHOBIICHO y 33 {HIH KpHmIi 16.

V iHmii# yacTuHi kopmycy 11 po3mimeHo npuctpiit BUT-
PUMKH CTYIIHIAaCTOTO CUTHAITY, IKUH CKIIaIA€ThCsI 13 BCTAHOB-
JICHOTO B CEpeIHHI KOPIyCy 3a JBOMA AiaMeTpallbHIMH T10-
BEPXHSAMHM CTYMIHYACTOTO MOpPIIHSA 17 3 mToBXadewm, Mo
CIIBBICHO INM MOBEPXHSM BUKOHAHO Ha TOPLEBiil TOBEpXHi
MEHIIIOTO CTYTICHS MOPIIIHSI, 3BOPOTHOI Npy>kuHu 18, ii pery-
JHOBAHOTO yropa 19 3 raitkoro 20 Ta omopHOro Kbl 21, sike

el

gepes pi3b 3 €IHAHO 3 BHYTPIIIHBOIO IIOBEPXHEIO TOPOKHU-
HH CTYIIHYACTOTO MOpIIHA 17 1 Mae 3a30p i3 30BHIOTHBOIO
MIOBEPXHEIO perynboBaHoro ynopa 19. CtyniHdactuii mop-
meHs 17 dikcyeTses y kopmyci 11 mepenHpor0 Kpumkoro 22.
[TopoxxHHHY A MiX KYTHKOBUM 3aTBOPOM 12 Ta TOPIIEBOIO
MIOBEPXHEIO MCHIIIOTO CTYIICHS CTYMIHYACTOrO MOpIIHS 17
A’ €IHAHO JI0 HAIlipHOi MOPOKHUHMU TigpomoTopa. [lopox-
HUHY 3armo0iKHOTo Kinanana b 3’eqHano 31 3muBoM. [Topox-
HUHY B, yTBOpeHY IOBEpXHIMH CTYIIHYACTOTO MopHs 17 i
kopirycy 11, 3’eqHaHO depes perynboBaHUM Ipoceinb 23 Ta
MapajieTbHO BCTAHOBJICHO 3BOPOTHUIM KilanaH 24 3 HOpO>KHU-
Hoto b. [Topoxkauny I” ctyninuacToro nopiHs 17 3’€HaHO 3
TIOPOXXHUHOIO A JipocereM 25, 1110 H#0To BUKOHAHO aKCiallbHO
Y TOPIIi MEHIIIOTO CTYICHS TOPIITHS.
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PucyHok 2 — KoOHCTpyKTMBHa cxema BMOHTOBAHOIO
rigpasniyHoro npuBoARa KOHBEEPA 3 MyCKOBMM
MPUCTPOEM.

PoboTa knamaHa nossrae y crpanboBYBaHHI BiJf THCKY
P> AKAH BUNIE HOMIHATBHOTO P, Ta BUTPUMIII IIbOTO TUCKY
BU3Ha4YeHMH dac (Bix 1,710 ¢ ), TWCJIsl 4OTO KJIANaH Pi3Ko 3HU-
KY€ IeH TUCK 0 HOMIHANBHOTO p 1 MATPUMY€ HOTO BIPO-
JIOBK pob0TH TpuBoaa. Takwuii peskuM poboTH 3abe3mnedye no-
JTATKOBUH IMTPHUCTPiit KepyBaHHsI 3 CTYIHIACTHM NopirHeM 17.

Ha KoHCTpYKTHBHIN CXeMi IMOKa3aHO MOYaTKOBHI CTaH
YCIX €IEMEHTIB, KOJIM TUCK €HEProHOCIs B MiAPOCHCTEMI P,
MEHIIE TUCKY BIIKPUTTS 3alI001KHOTO Knanana p, (p, <p,).
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‘YMoBa piBHOBard CTYIMiHYACTOTO MOPIIHA 17 Mae BUT-
T

Pafs = Pafy + P (fi= 1) oY, (D

ae p, — THCK B 3IHMBHIH MaricTpaii; f, f, — IuIomi morme-
PEUHOTO Tepepisy CTYMiHYaCToro HOp].LIH}I;.kZ, Yy, — BiANO-
BiJTHO, >KOPCTKICTH 1 IomepenHs nedopMariis npyxunu 18.

Pi3ke migBUIICHHS TUCKY Y HAIIIPHOMY TPYOOIIPOBOII,
10 Ma€ MicCIie y TOYaTKOBUH MOMEHT POOOTH MIPUBOJIA, BUK-
JIMKA€E CIPaIlbOBYBAHHS 3a001KHOTO K1anaHa, aje Bill THC-
Ky, BUIIIOTO 32 HOMiHAJIbHUI. BiTKpHUTTS KyIBKOBOTO 3aTBOpPa
12 3aifiCHUTBCS 32 YMOBH

k o,
=77
1 f (2)

7€ f,— TUIoIIa KiJIbIIS KyJIbKOBOTO 3aTBOpa 12 B MiCIli KOHTaK-
Ty 3 CIZIOM; k, ¥, — BIANOBI/IHO, JKOPCTKICTH 1 TIOTIEPEHS
nedopmarris npykuau 13.
. TprIBa.J'IICTL Habopy TUCKY £ /10 BETMYMHH | BUSHAUHTh-
cs1 13 CIiBBiJHOIIICHHS
i =L
o 3)
O,py
ae V,, E— 00’eM Ta 3BeIeHUI MOJIyIIb IPYKHOCTI HAMipHOT
MaricTpai ripoJBuryna 2; ) — BUTPATH HACOCA.
3HauCHHS TUCKY BiJIKPUTTS PETYITIOETHCS MPYKUHOTO 13,
V 1eif ke MOMEHT KyJIBKOBHI 3aTBOP 3MICTUTRLCS Ha BEITMIH-
Hy h, i nounnae pyXaTuch CTyTiHYaCTHH NOpUICH }7 4epe3
PI3HUIIIO CHJI TUCKY PiTUHH Y TTOPOKHUHI A pa3oM i3 3yCcHII-
JSIM TIpy>kuHHU 18, 3 01Hi€T CTOPOHN, Ta CUIM TUCKY PIAVHU Y
mopokHUHI [, 3 IHIIIOT CTOPOHH, 32 paXyHOK Pi3HUII poOOUNX
ion crynindacroro nopurHs. [lig yac pyxy crymiHdacTuit
nmopmieHs 17 BAMITOBXYE PIAMHY 13 3aKpUTOi MTOPOKHUHN B
4yepes Apocedh 23, 10 CYMPOBOKYETHCS TiIBUIIEHHSIM THC-
Ky Y IOpO>KHUHI B Ta 3piBHOBaYKEHHSM CHJI Ha TOPIISX CTYTIiH-
YaCcTOTO MOPIIHS, [0 HAOJIMKXEHO MOKHA BUPA3UTH CITiBBiJI-
HOIICHHASIM

plrf3:p1f2+kz(y02+h2)+Apﬂp2 (fs=12) (4)

Jie p; — THUCK TMepeperyitoBaHHs 3armo0iKHOTO KilanaHa;
Ap, , — mepenaj THCKy Ha apoceni 23; h, — nepeMileHns
npy>xxuuu 18.

Koy mrToBxay cTymiHYacTOro mopurHst 17 TocsATHe Kyib-
KOBOTO 3aTBOpa 12 3amo0iXHOTO KiamaHa, OCTaHHIH OTpH-
Ma€ JI0JIaTKOBE MEePEMIIIEeHHs, CTUCKAIOUN TIPH IIEOMY TIpY-
xuHy 13 10 neBHoi BenmunHY. Lle mpusBese 10 301IbIIEHHS
BIJIKPUTTS KJ1aTlaHa Ha BEJTMIMHY Ah, 1, BIZUTOBITHO, 3HIKEHHS
THCKY y TIOPOKHHHI A 10 HOMIiHAJIBHOTO p , IKE BUSHAYUTHCS
3 BUpazy

— kl(y()l +}11+Ahl)
b; I : (5)

Komu tuck y mopoxauHax A ta I” mocsrHe HOMiHAIBHO-
TO 3HAUCHHS, AiF04i Ha CTYHYACTHH TOPIIEHb 17 CHUITH THCKY
B TIOPOXKHHHI A Ta cviw nipy»uH 13 1 18, 3 ogHOTO OOKY, BPIBHO-
Ba)KaTh CHJIY THCKY PiJMHM y noposkHuHi I 3 iHIIOoro, To6To
PYX CTYHiHYACTOTO MOPIIHS 1 7 MPUMUHUTECS. YMOBA 3yTIHH-
K{ PyXy CTYHIHYaCTOTO MOPIITHS 3aIIUIIETHCS BUPa30M
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pPfi=p otk (Vo + Iy + AR+ (v, + R+ Ay ) - (6)

Crix 3a3HaYUTH, 10 JOBXKHHA 12 MOpOXXHUHU B Mae OyTr
JIEIo OUIBIIONI JOBXKUHHU ll [UJIAXY MMePEMIIICHHS MITOBXA-
9a CTYMIHYAacTOro mopuIHs 17.

JL1st TOBEpHEHHS KJIallaHa y TTOYaTKOBHUH CTaH HEOOXi1-
HO 100 TTOHW3UBCS THUCK Y HAIIPHOMY TPyOOIpPOBOII, IO
BiIOYBa€ETHCS i1 Yac MPUITMHCHHS il HaBaHTa)KeHb a00 BU-
MUKaHHI HACOCHOT CTaHIIii. 3a TAKMX YMOB, MO-TIEPIIIC, 3aK-
PHETHCA KyIbKOBHH 3aTBip 12 3amo0iXHOrO KiamaHa, 1mo-
Jpyre, 3yCWIUIs Bil TpyKuHHU 18, mo Aie Ha cTymiHYaCcTHIH
TIOpIIEHE 17, IepeBUIINTE Pi3HHUIIO CHJI THCKY Ha TOPII Y
nopoxHuHax A iI. Y pesynbrari cTynmiHdacTuii nopieHs 17
PYXaTHMETHCS Bil KYJIBKOBOTO 3aTBopa 12, a mopokanHa B
OTPUMYBATHME PiIUHY Biji MOPOKHUHU b uepe3 3BOpOTHHIA
KJamnaH 24.

3a JOMOMOTOI0 HaBEACHUX CITiBBiHOMICHE (1)—(6) BH-
3HAUCHO OCHOBHI KOHCTPYKTHBHI MapaMeTPH ITyCKOBOTO MPH-
CTPOIO0 BMOHTOBAHOTO TiJIPaBIITHOTO MPHUBOJIA CTPIYKOBOTO
koHBeepa. Lle mamo MOXIHUBICTh PO3POOUTH KOHCTPYKILiIO
JOCITIAHOTO 3pa3Ka IyCKOBOTO TPUCTPOIO [UTS TMPOBEICHHS
CKCTICPUMEHTAIILHUX JIOCITIPKCHb.

BucnoBok

P03p00s1eHO KOHCTPYKITiO TiAPaBIIYHOTO BMOHTOBAHO-
TO MMPUBOJIA 3 TYCKOBUM IIPUCTPOEM, SIKUI MOXKHA BUKOPHUC-
TaTH, HAPHUKJIIA, JUTI CTPIYKOBHUX KOHBEEPIB BYTLTHHUX Ta PYII-
HUX IaXT, CTPinu OypToyKnajanbHOI MAaIlMHH, BiBaJO-
YTBOpIOBaYa TOIIIO.

OTpuUMaHO CIiBBiAHOIIEHHS, SIKi JIO3BOJISIOTH OTIEpe/I-
HBO BCTAHOBHUTH KOHCTPYKTHBHI ITapaMeTPH ITyCKOBOTO MPH-
CTPOIO JUIA PO3POOKH HOT0 eKClepuMEHTaIBLHOTO 3pa3ka 3
METOI0 BUKOHAHHS TEOPETHIHUX Ta EKCTIEPUMEHTAIHHUX J0C-
JIDKEHD 110 1X orrTuMi3ari.
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