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Annotation. A purpose consists in development of mathematical and programmatic
components CADD of mechanism of moving of basic filaments of machine-tool of AMW.

A task consists in optimization of construction of mechanism of moving of basic
filaments of machine-tool of AMW on the basis of kinematics and dynamic researches of
mechanism taking into account the real actual loads on workings organs at implementation of
technological operations.

Object and article of research. The technological process of forming of fabric comes
forward a research object, and the mechanism of moving of basic filaments of machine-tool of
AMW comes forward the article of research.

Methods and research facilities. Theoretical basis at the decision of scientific and
technical problem are labours of anchorwomen of scientists in industries of textile
production, theory of mechanisms and machines, mathematical design, mathematical,
programmatic providing CADD. The methods of integral and differential calculation,
theoretical mechanics, theory of algorithms are utillized in theoretical researches.

Scientific novelty and practical value of the got results. On the basis of kinematics and
dynamic researches  of mechanism taking into account the real actual loads on workings
organs at implementation of technological operations, the construction of mechanism of
moving of basic filaments of machine-tool of AMW is improved.
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Beryn

Merta monsrae B po3poO1i MaTeMaTHYHUX Ta MPOTPAaMHUX KOMIIOHEHTIB
CAIIP MexaHi3My TiepeMillleHHs OCHOBHHX HHTOK Bepctata AMW/[3].

3aBJaHHs MMOJIATA€ B ONTHMI3allil KOHCTPYKINI MEXaHi3My IMepeMillleHHs
OCHOBHHX HHUTOK BepcTata AMW Ha OCHOBI KiIHEMaTHYHHX Ta KIHETOCTATUYHHX
JOCIIKEHb MEXaHI3My 3 ypaxyBaHHSIM pealbHUX KOPHCHHUX HABaHTaXXCHb Ha
poboui oprany pyu BUKOHAaHHI TEXHOJIOTIYHUX ornepauii[2,3].

O6’ext Ta mpeaMeT mociuimkeHHA. OO0’€KTOM JOCTIDKEHHS BHCTYIIA€
TEXHOJIOTIYHMI mporec (OopMyBaHHS TKaHWHM, a TNPEAMETOM JOCHIIKCHHS
BUCTYIIa€ MEXaHi3M IepeMillieHHs] OCHOBHUX HUTOK BepcTata AMW.

Meroau Ta 3aco0u JociiKeHHs. TeopeTHYHOI0 OCHOBOIO NP BUPIIICHHI
HAYKOBO-TEXHIYHOI TIPOOJIEMH € Tpami TPOBIIHUX BUYCHHX B Tally3sx
TEKCTUJILHOTO BUPOOHUIITBA, TEOpil MEXaHi3MiB Ta MalllMH, MaTeMaTHYHOIO
MOJIEITIOBAaHHSA, MaTeMaTHYHOro, mporpamHoro 3abesmeuerns CAIIP [3]. V
TEOPETHYHUX JOCTI[DKCHHSIX BHUKOPUCTAaHO METOAM IHTETPAbHOTO Ta
JTU(EepeHIITHOTO YHCIICHHS, TCOPETHYHOT MEXaHIKH, Teopii anroputmis[1].

HaykoBa HOBHM3HA Ta NMpaKkTHYHE 3HAYCHHS OTPUMaHMX pe3ysbTariB. Ha
OCHOBiI KIHEMaTHYHHX Ta KIHETOCTaTHYHHX JOCIIIKCHb MEXaHi3My 3
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ypaxyBaHHSIM pEIbHHX KOPHCHHX HaBaHTaXXEHb Ha poOoul OpraHu mnpu
BUKOHAHHI TEXHOJIOTIYHHMX OTIepalliii, yIOCKOHAIIEHA KOHCTPYKIliS MeXaHi3My
TepeMilieHHs OCHOBHUX HUTOK Bepctata AMW.

OcHoBHa yacTHHA

MexaHi3M mepeMilleHHs] OCHOBHHX HHTOK Bepctata AMW BKkirouae B
cebe JeB’ATh PyXOMHX JIAHOK, SIKi 3’€JHaHI MiXK COOOI0 Ta 3i CTaHWHOIO 3a
JIOTIOMOTOF0 TPUHAIIATH KIHEeMAaTHYHUX T1ap.

Ha pucynky 1 mpezacraBieHa cxema MexaHi3My MEpPEeMIillleHHs] OCHOBHUX
HUTOK Bepctata AMW Ta ocHoBHa popma nporpamu. Ha ocHoBHi# dopmi ( Ha
pucyHky 1 mnpencraBineHuil (parMeHT) npencTaBieHi rpadidyHi 3aJeKHOCTI
3MiHM KOOpPAMHAT TOYOK MEXaHi3My IepeMillleHHS OCHOBHHUX HHMTOK BepcTaTa
AMW, mpoekIiii mBUAKOCTEH Ta MPUCKOPESHD Ha KOOPJIWHATHI Bici. PesympraTh
KIHETOCTaTHYHHUX MOCJIKCHb MPENCTaBICHI Ha TpeTiii ¢opmi mporpamu. B
OCHOBY KIHEMaTHYHHUX JOCJTIDKeHb TOKIaJACHUH METOJ BHUKOPHCTAaHHS
3aMKHYTHX BEKTOPHHX OaraToKyTHHKIB. IlOCITiZTOBHO TpOeKTyss HOro Ha
KOOPJIUHATHI BiCi OTPUMAEMO CHIBBIIHOUICHHS IS BIAIOBIIHUX KOOPIMHAT
TOYOK.
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Pucynok 1 — Cxema MexaHi3My IEpeMilIeHHS OCHOBHIX HUTOK BepcTaTa
AMW Ta ocHOBHa (hopMa MporpaMu

JIBi4i BUKOHYIOUH Omepamio qudepeHIitoBaHHs PiBHIHb MPOSKIIHA IS
NEPeMIllICHHs, OTPUMAEMO BIAMOBIMHI PIBHAHHS JJs IIBUAKOCTEH Ta
nepeMiniedb. OCHOBHI KiHEMaTH4HI Ta KiHETOCTATHYHI CIiBBiAHOIIECHHS IS
KOPOMHCIIOBOI TPYIIH MAfOTh BHUTJISL

Ui +12i +13; +14; =0,
XAj +12; cospp; +13j cosp3; +14; cosp4; =0,
YA +12isinsgp; +13;sins@3; +1g4;sinsepy; =0,
VXAj —lj@pisingp; —13;03;sing3z; =0,  vxp; +1piw2; cosp2; =0, (1)
VYAi +12j@2i cOs@2; +13;03; cossp3; =0, vyAj —Ipj@2; sinsp2; —vg;i=0,
. 2 . 2
WX g; = by 80; SinQy; — Ly @); cos Py = 33 sins; — 3,03 cos p3; =0,

2 . 2 .
WY a; +l2i0; €OS o — Ly 03; Sin@y; + 13,63 cos 3y — 13,03 sings; = 0.
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ne 17;,02;,13;,14; - TOBXXUHHA BIAIOBIIHUX JIAHOK; @Ji -KyT MIX KPHBOIIUIIOM Ola
1 BiCCIO x; @i - KT MiX maryHoM AiBi i Bicclo x; ¢3i - KyT MiX KOPOMHCIIOM
BO2 i Biccro x; ¢yi - KyT Mix Bigpizkom O1iO21 i Biccio x.

Bupimytoun cuctemy piBHSIHB (1) OTpUMaEMO 3aJI€KHOCTI JJ1s1 BU3HAYCHHS
KiHEMaTHYHUX MApaMeTpiB, sSKi B MOJAIBIIOMY BHKOPHCTOBYIOTHCS IS

KiHETOCTaTUYHOTO aHalli3y poOOTH MeXaHi3My MEpeMilllcHHS OCHOBHHX HUTOK
Bepcrata AMW

02 = FU X 01 Y airloi s 13, @355 Lai 04 ),
@y = F2AVX01, Y 415 1oi b3, P304 Pai P2 ),
&9 = WX, WY A1, @21 VXA VY A5 oo 13y 0310147 Pai 02 03 ),
03 = FH Xp, Y aio1i 13 030147 041 ),
@3 = F5(VX 05,V aisloi s 130, @305 L Pai s P2i ),
&3 = [O(WX 41, WY 47, @0 VXp; VY 415 Lo 13 0315 Lai s Pai 021 @3, @02 ).
Cucremu piBHsHB (1) Ta (2) IpeACTaBIAIOTE MaTeMaTHIHE 3a0e3ICUeHHS,
sIKe BUKOPHCTOBYBAJIOCS TIPH PO3POOLIi IIPOrPaMHOTO 3a0e3NeUeHHs.

2

BucHoBku

Po3pobiena MaTeMaTHdHa MOIENb MEXaHI3My IEpeMIlIeHHS OCHOBHIX
HUTOK Bepctata AMW i KiHEMaTHYHOTO Ta KiHETOCTATWYHOTO aHAJi3y 3
ypaxyBaHHSM pEalbHUX KOPHCHHUX HaBaHTaXCHb Ha po0OYi OpraHd IpH
BHKOHAHHI TEXHOJIOTTYHUX OTEpaIlii.

Po3pobieno mporpaMHe 3a0e3medeHHs Uil CHCTEMHU aBTOMATH30BAaHOTO
MIPOCKTYBAHHS MEXaHi3My IepeMillleHHs] OCHOBHMX HHUTOK Bepctata AMW, sika
JO3BOJISIE  ONITHMI3YBaTH KOHCTPYKIIIO 3 TO3MIII MiHIMIi3alii THCKY B
IIapHIPHAX Mapax.
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