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Pucynok 2 ®@opma 3MiHHM CTPYyMY NPH HHK- Pucynox 3 ®@opMa 3MiHM HANPYru NpH HHUK-
JIIYHOKOMYTOBAHOMY PO3psiAi NPSAMOKYTHOI popMu 3  JTiIYHOKOMYTOBAHOMY PO3psii NPAMOKYTHOI (hopmu 3

mnapKyBaTicTio ¥ = 2 mnapKyBaTicTio y = 2

B uinomy nponec monudikanii noBepxHi B LIKP BinkpuBae HOBI MOXJIMBOCTI, OB sI3aHi 3
BapiaHTaMH CaMOr'0 po3psy, AIKUH XapaKTepU3yeThCs: YaCTOTOO, IEPI0JIOM Ta (POPMOIO IMITYJIbCY.
Pearmizamis mporecy peryiaioBaHHS 4YacTOTH KOMYTalii, IIMapKyBaTOCTI — BiTHOUICHHS Mepiory
[UKJTY 0 TPUBAIOCTI CUTHAITY, Ta ()OPMH CaMOTO CUTHATY BiJKPHBAE HIMPOKI MOMIIUBOCTI CyTTEBO

BIUIMBATHU Ha Pe3y/bTaTH 0OPOOKU MOBEPXHI.

KOIIEJD C.!, KOIIEJD I'.2

'Kuigcokuil nayionanvnuii yuisepcumem mexnono2iii ma ousaiiny, Yxpaina

2Biokpumuil MiscHapoOHUll yHiGepcUmem po3eumxy 1oouHu « Ykpainay, Yepaina

CTPYKTYPHE JOCJIKEHHA CKIAJHUX ITJMIOCKUX MEXAHI3MIB 3
JAEKIVIBKOMA KPUBOLIUITAMUA

Structural investigation of complex plane mechanisms with several driving links

This paper presents conduct a structural analysis of the mechanism with a structural group
of links of the third class of the fourth order using the method in which the initial mechanism condi-
tionally changes. This leads to the determination of such a sequence of research, for which a de-
crease in the class of the mechanism is observed with a simultaneous simplification of its further
analysis. When conducting this study takes into account the presence of three leading links of the
mechanism.

B xiHeMaTHUHUX cXeMaX CYy4aCHHUX TPUKOTAKHHUX MAIIMH BUKOPUCTOBYIOTHCS IIAPHIPHI Me-
XaHI3MH 3 JCKUJIbKOMa BEIYYHMMHU KPHUBOIIUIMIAMU Ta BEIUKOIO KUIBKICTIO JIAHOK, IO CTBOPIOIOTH
CTPYKTYpPHI TPYIH BHUINUX KJIACIB, sKi 3a0€3MeUyI0Th HEOOX1IHY 3a 4acOM TPHUBATY 3YIMUHKY p0o0O-
YUX OpraHiB MaIllMHU B 3QJIEKHOCTI BiJ KyTa MOBOPOTY TOJOBHOTO Baly Ta HAlalOTh MOXKJIUBICTh
SKICHO BHKOHATH TEXHOJIOTIUHY OMNEpallil0 MpoIecy nemieyTBopeHHs. st ymoCcKoHaIeHHs iCHYIO-

YUX MAlllMH Ta PO3POOKH HOBHX HEOOXITHO BUKOHYBATH CTPYKTYPHO - KIHEMAaTW4HI JOCIiIHKCHHS
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CKJIQIHUX TJIOCKUX MEXaHi3MIB , 3 IKUX BOHU CKJIa/Ial0ThCA.
Metoro poOOTH € CTPYKTypHE IOCIi-
N M JDKEHHS MEXaHi3My IUIaTUH TPETbOIo Kiacy 3
S- —\/ TppOMa BEIyYUMH KpuBoOmmMnamu 1-3. ski

3’enHa”l 31 crogkoM O Ta IHIIUMH BEIEHUMH

nankamu 4 +11 (Puc. 1), mo 6a3yeTbcst Ha T0-

B 7.2 L C ‘ JIOKEHHSX TPO BIACTUBICTh MEXaHI3MIB BHIIHX

) 8 T KJIaciB 3MIHIOBATH CBilf KJIAC B 3aJIS)KHOCTI BiJ

A A9 - 0 YMOBHO 0OPaHOTO iHIIOTO MOKJIMBOTO ITOYATKO-
BOTO MEXaHi3My, 110 HAaJXOAWUTh JIO CKIaxy Be-
6 JNEHUX CTPYKTYPHHX TPyl JIAHOK MeXaHi3Mmy,

KU JTOCIIDKYETHCSI. 3aBIaHHS BUPIIIYETHCS 3

BHKOPUCTAHHSIM OCHOBHHX IOJIOKEHb TeOpil
Puc. 1. CTpyKTypHa cXeMa MeXaHi3My TPeThOTo KJIacy  GyoBM MEXaHi3MiB KypCy TEOpis MeXaHi3MiB i
MaIlInH.

CrpykTypHa dopmyna Oy10BH MeXaHi3My 3 TPbOMa BEIYYUMH JJAHKAMU MA€ BUTIISI:

| ke

(nanxn 0, 1)

I kaae "N 3 kaac 4 nopaaok 2 Kkaa¢ 2 nOpsIoK
(nanxn 0, 2) ,’ (nsn 449) = (aankn 10, 11)

| Knac

(nauxu 0, 3)

CrpyKTypHUll aHaJi3 MEXaHi3My 3 JAEKUIbKOMa KPUBOLIMIIAMU BUKOHYEMO 3 BUKOPHUCTaHHSAM
METO/ly YMOBHOI MOCJIIJOBHOT 3yIIMHKH JIAHOK: CIIOYATKy YMOBHO 3yNHHSEMO BeAydYl JaHKH 2, 3 Ta
BCTaHOBJIIOEMO BIUIMB KPUBOIIUIY 1 Ha pyX BeI€HUX JIAHOK MEXaHi3My, a MIOTIM IOBTOPIOEMO aHa-
JIi3 32 YMOBU NONAPHO 3yMUHEHUX JaHok 1, 3 ta 1, 2 nms Toro, o0 BCTaHOBUTH BIUIMB PYXiB KpH-
BomMmiB 2 1 3.

JlocaikyeMo MexaHi3M B MOCIIJIOBHOCTI, Sika OOyMOBIIEHA 1HIIOK0 YMOBHO MOKJIMBOIO Be-

JY4OI0 JIAHKOIO 3 32 YMOBH TOTO, 1110 TOYaTKOBUH MEXaHi3M YTBOPEHO CYKYITHICTIO JJaHOK 3, 6:

2 Ki1ac 2 nopajaok
(raskm 10, 11)

"o

| xnac 2 xaac 2 nopsaoK 2 xnac 2 nopaaox
——-— —_—
(nauku 3, 6) (anku §, 8) (nankn 7, 9

2 kaac 2 nopsAnoK
(rauku 1, 4)

BrnuB pyxy jgaHku 2 Ha MmapaMmeTpH IHIIMX BEJACHUX JIAHOK MEXaHi3My BCTAHOBIIOEMO JIJIS
BUITIAJIKIB, KOJIM JIAaHKH 1, 3 BBa)KaeMO YMOBHO HEpPYXOMHUMHU. J[Jisl BUTIQIKIB 1HILIOTO YMOBHO MOXJIN-

BOT'O ITOYATKOBOTO MeXaHi3My (hopmysa OynoBU MeXaHI3My HACTYyIHA:
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2 knac 2 nopaaoK

(nanxu 10, 11)
| xnac 2 knac 2 nopanoK”
(aanxn 1, 4) (nanxn 7, 9) .
N
2 xnac 2 nopaaoK 2 xaac 2 nopaRaoK
- Q — —
(2aHxm 6, 8) (nankm 2, J)

®opmya Oy10BH MEXaHI3MY, 110 JI03BOJISE 3'5ICYBaTH BIUIMB PyXy KPUBOIIMITY 3 AJisi OTHOTO

3 MOYJIMBUX BapiaHTIB 1HIIOT YMOBHO MOXJIMBOI BEJy4Oi JIAHKH, MA€ BUIJISI:

2 xnac 2 nopAAoK

i (nauxu 10, 11)
| xnac 2 knac 2 nOpRAOK
(nanxu 1, 4) (nauxu 7, 9) X
~
2 Kaac 2 nopaIoK 2 Kknac 2 nopRaoK
— -
(nauxu S, 8) (nasku 3, 6)

Bukonane cTpykTypHE MOCHIIKEHHS MEXaHi3My TPETbOTO KJIacy sl 3a0€3MEUYCHHS PyXy
IUTATHH TPUKOTAKHOI MAIIMHU 3 TPhOMa BEIYyYHMMH KPUBOIIWIIAMH Ta OTPHUMaHI CTPYKTYpHI (op-
MyIi OyZIOB JTO3BOJISIIOTH CTBEPAXKYBATH PO T€, 10 KIHEMAaTUYHUI Ta CUIIOBHI aHAJI3U MEXaHi3My

MOKHa BUKOHATH 3a AOIIOMOI'O0O MCTOAMKHU I[OCJ'IiI[)KeHB MeXaHi3MiB APYyroro Kiaacy.

BAT'PIN O.1

X uenvnuyoruii nayionarvnuii ynieepcumem, Yxpaina

MATEMATHAYHE ®OPMYJIIOBAHHSI IIJIOCKOI 3AJTAYI CEPEJOBHIIA
3 CYTTEBUM BHYTPIIIHIM TEPTAM

Analytical research of piercing materials of shoe uppers

Mathematically formulated the plane problem for a medium with significant internal Cou-
lomb friction as a boundary value problem of a flat inhomogeneous physically nonlinear region
filled with material, the deformation and the destruction of which changes are significantly affected
by the value of comprehensive compressive stress. The mathematical formulation of the problem
uses known equations of balance, continuity of deformations, and specific physical equations. In
physical equations, variable parameters are introduced instead of elastic constants, which depend
on the values of stresses and strains achieved at each stage.

3anaya GopMyITIOEThCS K KpailoBa 3a7ava MIOCKOi HEOAHOPIIHOI (Di3MYHO HeniHiIHHOT 00-
JacTi, 3alI0OBHEHOI MarepiajioM, Ha aedopmallii (POpMO3MIHU SIKOTO CYTTEBO BILIMBAIOTH BEIWYUHH
CTHCKYIOUHMX Hampy>KeHb (MaTepiajioM 3 CYTTEBUM MPOSBOM BHYTPIIIHBOTO TepTs) [ 1].

3anaua nojisrae y BUSHAYEHHI MOJIIB HANpyXeHb Ta Aedopmaliiil npu 30ypeHHi o0nacTi cu-

JIOBUMM 200 KIHEMATUYHUMHU YAHHUKAMHU.
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