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IIPOEKTYBAHHS BAJIKOBUX MEXAHI3MIB J1JI51 OPIEHTAIII MJIOCKHUX
JAETAJIEN B3YTTA B ITIPOLHECI OBPOBKHA

s ananimuunozo ma excnepumMenmansHo20 00CHiOHCeHHs npoyecy KOHMPOIO NOJIONCEHH MA OPIEHMYBAHHS
NIOCKUX demarnell 3 PiSHUMU QPUKYILIHUMU 61ACMUBOCTIAMU NOBEPXOHL 3 OONOMO20I0 080X 6AJIKIE HEOOXIOHO, 8 neputy
uepey, nobyodyeamu QizuuHy ma MamemMamuiry Mooeui 63aEMo0ii 6aKig 3 nogepxusamu yux demarneu. Ochogam nob6yo0osu
maKux mooenei 3 8paxy8anHHAM 6CIX PAKmMopis, 6i0 AKUX 3anedxncums Oanuil npoyec, i npuceauena cmamms. [Ipoekmyeanns
6ANIKOBUX MEXAHIZMI8 pPO3NAHYMO HA NPUKNAOI NPOEKMYBAHHA MeXAHI3MY MPAHCROPMYIOUUX 6AIKIE MawluH O
PO3060I08AHHS MA GUPIBHIOBAHHS NO MOGWUHI Oemaiell HU3y ma 8epxy 63VMms, Mawiun O WNihysanus oemainei HU3y
Ma iHwux Mawun npoxiono2o muny. I3 gizuunoi mooeni npoyecy 6usngieHo, wo yMO8U MPAHCNOPMYBAHHSA 3ANEHCAMb Gi0
KOHCMPYKMUBHUX 0COOAUBOCMEl] 8ANKOBUX MEXAHIZMI8 ma Qi3uKo-mMexaniuHux enacmugocmeti mamepiany, 3 sAKO20
8U20moseHi niocki oemaii. B pesynomami ananimuunux 00cniodxceHs, npuseoeHux 8 crmammi, ompumani gopmyau, axi
36’A3VI0Mb 3YCUNLIA, WO POINUPAIOMb 8ATKU | MOJICYMb CIMEOPIOBAMUCL NPYICUHAMU, Md pAOiyCU 8ANKIG; 2eOMemMPUUHI
napamempu 0emaii, Wo MpaHCROPMy€EmMvCsi, ma Pi3UKO-MexXaniuti 61ACmue0Cmi Mamepianis, 3 SIKUX 6UeOMOGAEH] OemAai.
Axwjo suxopucmogyeamu e6anku Ons KOHMPONO NONONCEHHA Ma OpieHmayii niocKux oemaneil 3a @OpuKyitinumu
61ACMUBOCMAMU NOBEPXOHb , MO OAHI QOPMYIU MOHCHA MAKONHC GUKOPUCIAMU, ajle NPU YbOMY BPAXYEAMU, WO 6ANKU
6y0ymb 06epmamucb 8 NPOMUNENHCHI CIMOPOHU.

Kniouosi cnosa: eanxkosi mexanizmu, Gpuryilii 61acmusocmi, mpaHcnopmysants, nI0CKi Oemaii.
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DESIGN OF ROLLER MECHANISMS FOR ORIENTATION OF FLAT FOOTWEAR
PARTS DURING THE PROCESSING PROCESS

For analytical and experimental study of the process of controlling the position and orientation of flat parts with different
frictional properties of surfaces using two rolls, it is necessary, first of all, to build a physical and mathematical model of the interaction
of rolls with the surfaces of these parts. The article is devoted to the basics of building such models, taking into account all the factors on
which this process depends. Quite a lot of work has been devoted to the study of the frictional properties of materials used for shoe parts.
Analyzing them, we can conclude that most shoe materials have different frictional properties of the front and back surfaces. The design
of roll mechanisms is considered on the example of designing the mechanism of transporting rolls of machines for splitting and leveling
the thickness of the bottom and top parts of shoes, machines for grinding bottom parts and other pass-through machines. In the process of
designing roll mechanisms, it is necessary to know the forces that arise during transportation and processing of products. From the
physical model of the process, it was found that the transportation conditions depend on the design features of the roller mechanisms and
the physical and mechanical properties of the material from which the flat parts are made. As a result of the analytical studies presented
in the article, formulas were obtained that relate the forces that expand the rollers and can be created by springs, and the radii of the
rollers; the geometric parameters of the part being transported, and the physical and mechanical properties of the materials from which
the parts are made. If rollers are used to control the position and orientation of flat parts by the frictional properties of the surfaces, then
these formulas can also be used, but it should be taken into account that the rollers will rotate in opposite directions.

Key words: roller mechanisms, frictional properties, transportation, flat parts.
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ITocTanoBKa Mpo0/1eMH y 3arajibHOMY BHIJISIAI TA 1i 3B’ A30K i3 BaKIMBUMH HAYKOBUMH YH
NMPAKTHYHUMH 3aBIAHHSIMH

B mammHax JIerkoi IMPOMHCIOBOCTI BaJIKOBI MEXaHI3MH 3aCTOCOBYIOTBCS JJOCHTH YacTO 3 Pi3HOIO
Meroro. Haituacrinre — gt nmogavi geraneid Ha piKydi IHCTPYMEHTH, TIEpEMIICHHs eTaneil Ta BUPOOiB JIs
mepeMinryBaHHs MaTepiamiB. YacTo BaJKOBI MeXaHI3MH 3aCTOCOBYIOTbCS [UIS 3 €IHAHHS Omepariit
TpaHCIIOPTYBaHHS Ta 00pOOKM MaTepiaiiB, HANPHUKJIIA, ILTiQyBaHHS, Pi3aHH, IPACyBaHHs, IPYKyBaHHSI Ta iH.

YV mporneci IpoeKTyBaHHS BaJIKOBHX MEXaHi3MiB HEOOXiTHO 3HATH 3YCHWILIS, SIKi BUHWUKAIOTH MPH
TpaHCTIIOPTYBaHHI 1 00po611i BUpo6iB. 11i 3ycris BU3Ha4al0Th HABAaHTAXKECHHS HA €JIEMEHTH MAIIIMH, a TaKOX
MOTYXHICTh TIpUBOJa. OCKUIBKH TPAHCIIOPTYBAaHHS BUKOHYETHCS 32 PAaXYHOK CHJI TEPTS MK BaJlKaMH i
MarepiajioM, TO HeoOXiTHO 3a0e3MeYNTH KOHTAKT MaTepialy 3 BAIKAMH 3 TICBHUM 3yCHJILISIM.

JocmimkeHHsaM (QPUKIIHHAX XapaKTEPUCTUK MaTepialliB, MO0 BHKOPHUCTOBYIOTHCS y B3YTTEBHUX
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JeTansiX, NPUALIIEThCS 3HA4Ha yBara. I[IpoaHamnmizyBaBIin I AOCIHI/DKEHHs, MOXKHA IIHTH BHUCHOBKY, IO
nepeBaXkHa OLIBLIICTh B3YTTEBUX MaTepialliB JIEMOHCTPY€e pi3HI (PUKUIHHI MOKAa3HUKU JIMIBOBOTO Ta
3BOpoTHOTO OOKiB. Ile, cBO€r0 dWeproro, BiAKpHBAE MEPCIECKTHBY AaBTOMATHYHOTO BH3HAYCHHS Opi€HTAmMii
JeTaiel 3 mUX MaTepialiB 3a MPUHIUIIOM "JIHIFOBAa CTOPOHA - BUBOpiTHA cTOpoHA". BuKopucToByBaTH AMs
FOTO MOJKHA PI3HHIIO y (PPUKLIIHHIX BIACTUBOCTSAX IOBEPXOHB AETaNi, 3aCTOCOBYIOUH Iapy BaJHKiB, SKi
00epTaroThCs B MPOTHIICKHUX HANPSIMKAX, B3a€MOIIIOYH 3 TIPOTHIC)KHIMH CTOPOHAMH IUIOCKOT AeTali.

BukJjiag ocHOBHOro Martepiany

[IpoekTyBaHHS BaJKOBUX MEXaHI3MIB MOXHA PO3IJISIHYTH HA MPUKIAAl MPOEKTYBAHHS MEXaHI3My
TPAHCIIOPTYIOUMX BaJIKiB MAlIMH JJIsl PO3BOIOBAHHS Ta BUPIBHIOBAHHS 110 TOBILUHI JIeTalel HU3Y Ta BEpXy
B3YTTSI, MalllH JJIsl LTI yBaHHS JeTaleil HU3Y Ta 1HIIMX MaIIH IPOXiTHOTOo THITy [1].

YMOBH TpaHCHOPTYBaHHS MaTepially 3aJie)KaTUMYTh BiJi KOHCTPYKTHBHUX OCOOJIMBOCTEH BaJKOBHX
MEXaHi3MiB.

MoxyTs OyTH pi3HI BHITQAKN TPAHCIOPTYBaHHS:

- IBOMA MPUBOIHUMH BaJIKaMH;

- OJJHUM IIPHBOJHUM 1 OHHM IPUTUCKHUM;

- OTHUM TIPUBOJHHUM BAaJIKOM JIETall, KA MEPEMIIIYETHCS 110 OMOPHIH TUTOMIHHI.

YMOBH 3aXOILTIOBaHHS BaJIKaMH MaTepiany B OYAaTKOBHI MOMEHT TPaHCIIOPTYBaHHs (puc.1):

(E,+ E)cosa > 2Nsina, 1)
N(E,+ E)cosa > 2N sina, 2
tga < futla )

-
JIe o, - KyT 3aXOIUIeHHst Matepiany; N - HopManbHa CKJIaJi0Ba CUlla TUCKY Basika Ha marepiain; F,, F, -
cuIla TepTsI BIAMOBITHO MiX HIDKHIM Ta BEpXHIM BalkoM i marepianom; f,, f, - koedinientu tepTs, BianosiaHo
MDK HIDKHIM Ta BEpXHIM BaJIKOM 1 MaTepiajiom.
Buxonsuu 3 (1-3) MOKHA BU3HAUUTH 33a30p MK BaJIKAMH 3aJI€XKHO Bill & — TOBIIMHM MaTepiany, 1o
TPaAHCIOPTYETHCA, 1 R — pajiycy BayikiB, BBaKaIOUH, 10 PaJlyCH BEPXHBOIO 1 HUXKHBOTO BAJIKIiB OJTHAKOBI.
3rifHo 31 CXeMOI0 Ha puc.] MOXKHA 3aIUCATH:

R+§=Rcosa+§, 4
3BIICH

A cos i (5)
1€ Apax TpU c0s0=1 200 amin=0.

Puc.1. Cxema cuJ, 1o il0Th Ha BAJIKH NPHU NepeMillleHi MaTepialy BaJIKOBUMH MeXaHi3MaMu

Buznaueni 3 (5) MiHIManbHUH 1 MaKCUMAaJIbHUI 3a30pH MOXKYTh OyTH IapaMeTpaMy, 1110 3aJlal0ThCs
JUISL TIPOEKTYBAHHS IIPUCTPOIO JUTS PETyJIIOBaHHS 3a30py MK BaJIKaMH.
Po3risiHeMO xapakTep po3NoAiTy THCKY MiXK BaJKaMH B poLieci B3aeMOJIi BankiB 1 gerani (puc. 2).
Jiis onep kaHHS MaTeMaTUIHOT MO HeoOXiTHO 3pOOHTH TaKi MPUITYIICHHS:
1) B MOMEHT BHXOAy 3 Iijl BaJKiB MaTepiaj AeTali 3aIHIIAEThCs 1eGOPMOBAHNM;

2) wmonyie npyxHocTi E Marepiamy mocrtitinuii. Tomi nedopmariisi BU3HAYAETHCS 32

3aKOHOM 0 =~ ¢E, ne € — BigHOCHA nedopmarrisi.
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b/

: _ 4 C
a) 0)
Puc.2. Cxema po3noaity THCKY Mik BaJIKaMH B Ipoueci B3aemonii BaJkiB i gerasi
PosristHeMo B3a€MOJIi0 BEPXHBOTO BaJIka 3 ITOBEPXHEIO AeTali. Buainumo enemenTapuuii Kyt dop Ha
KyTi KOHTaKkTy Banka. LlboMy KyTy BinmoBimae npedopmanis dd, ne o — TOBIIMHA MaTepiaiy, IO
TPaHCIIOPTYETHCSL.
Tuck Mix MaTepialoM 1 BAJIKOM Ha eleMeHTapHil 1y3i konTakty ABC BusHavyaetbes Tak: dP = Ede.
Binnocny nedopmarito Matepiary MoyKHa BU3HaYHUTH 13 puc.2, 0, 1e enemeHtapHy nyry BC BBaxaeMo
MPSIMOIO:

AB = BCsing;
BC = Rdy;
2Rsingpde
de = ———;
dP = — 2ER st:(pd(p. (6)

Topi TUCK TIO BCi# 1y3i KOHTAKTY:

p f 2ER sin @ dg 2ER nod
= | - = - sin ;
P=—?(—cosg0)+(f. (7
O4eBuaHO, KO p=a, To P=0;
2ER
0= Tcos a+C;
c 2ER
=———cosa;
2ER g
P = = (cos @ — cos a). (8)
[Ticnst iHTErpyBaHHS OJIEP)KUMO 3aKOH PO3IOJITY MUTOMOTO TUCKY BajKa Ha MaTepial 1o BCii Jy3i
KOHTaKTYy.
OueBuHO, KO ¢=0, TO P=Pmax;
P2E cos0cos a2 cos a2 sin? & 9)
8 5 5 2max
. . a _a . aa  a?
OCKiNbKH KyT 0. MAJIHiL, TO Sin S~a sin? =
Tomi
2
p ERa (10)
9 max

BpaxoBytouu Te, 110 B TOYII, Je i€ MAaKCUMAJIBHUN THCK, HAMPSM HOTO JIii 30iracThCs 3 HAMPSIMOM
Il HATPpYKCHHS HAa 3MUHAHHS MaTepiany JeTalli, MOKHA 3allicaTH BUpPA3 JJIsS BU3SHAYEHHS KyTa KOHTAKTY
MaTepiay i Bajika:

_ 5[0'3,11]
a= [ (11)

I[J'If[ BU3HAYCHHA 3YyCUILIA P, 10 po3nuvpac BaJIKd, PO3TIITHEMO CXEMY Ha pI/IC.3, 3 SIKOi MO’KHa
3alcaTu:

dP = pdS, (12)
ne, DS — enemeHTapHa miomiajika, Ha siKy Ji€ TUCK ];
dS = RLd; (13)

L — noB)KrHa KOHTAKTY BaJIKiB 1 A€Tali, IO JOPIBHIOE MIMPHHI JAETalIi.
3(8)1i(11) micranemo
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2ER
dP = = (cos @ — cos a)RLAp;
2ER®L

2
RLIsin<p—cosa|8‘= 3 (sina —cosa - a). (14)

__ 2ER%L
8

2E

P

foa(cos @ —cosa)dp =

s

Puc.3. Cxema 17151 BU3HAYEHHS 3yCHJLISI PO3MHPAHHS BAJIKIB

OCKITbKH KYT 3aXBaTy 0L MJHH, TO Sin @ = a.

Tomi
2ER?L 2ER’L a?
= Ta(l —cosa) = Ta7;
p= 25R2La3. (15)

AHAJIOTIYHO IS HUKHBOT'O BaJIKa:

, 2] o3
p = E1R6La1 (16)

BucHoBku
Takum uwmaOM, Gopmymu (15) i (16) 3B’SA3yFOTh 3YCHIUIA, SIKi PO3MHPAIOTH BAIKH 1 MOXYTh
CTBOPIOBATHCH MPYXHHAMH, Ta PaliycH BaJKiB; TEOMETPUYHI MapaMeTpH AETali, IO TPAHCIIOPTYETHCS, Ta
(i3MKO-MeXaHIYHI BIACTUBOCTI MaTepialliB, 3 AKAX BUTOTOBJICHI JeTaji. SIKIIO0 BUKOPUCTOBYBATH BAaJIKU IS
KOHTPOJIIO TMOJIOKEHHS Ta OpiEHTALll IUIOCKUX JieTaleld 32 pPUKLIHHUMU BIaCTHBOCTSIMH ITOBEPXOHbB [2], TO
JaHi popMyny MOKHAa BUKOPHUCTATH, ajie IPH LIbOMY BpaxyBaTH, 10 BaJIKK OyayTh 00€pTaTHUCh B IPOTHIICHKHI
CTOPOHH.
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