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ALGORITHMIC AND SOFTWARE COMPONENTS OF THE SYSTEM OF SYMMETRICAL
OBJECTS OF THE SPECIFIED WINDING STRUCTURE

Annotation. A purpose consists in development of mathematical components of SAPR
and method of determination of kinematics terms of process of winding of filament on the
cylinder packing on geometrical structural preset the parameter of winding. A task consists in
optimization of winding process for creation of the cylinder packing of the set structure.

Object and article of research. The technological process of winding comes forward a
research object, and the cylinder packing of the proper structure comes forward the article of
research.

Methods and research facilities. Theoretical basis at the decision of scientific and
technical problem are labours of leading scientists in industries of textile production, theory
of mechanisms and machines, mathematical design, mathematical, software SAPR. 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
researches the method of determination of kinematics  terms of process of winding of
filament is developed on the cylinder packing on geometrical structural preset the parameter
of winding.

Keywords: filament, cylinder packing, structure of bobbin.

Beryn

Mera mnonsirae B po3poOii MateMatnyHux KomroHeHTiB CAIIP Ta
METOJMKH BU3HAYEHHS KIHEMAaTHYHUX  YMOB IMPOIIECY HAMOTYBAaHHS HUTKU
HA UWIHAPOBE TMAaKyBaHHSA 10 3aJaHUX TEOMETPUYHUX CTPYKTYPHHUX
napaMerpax HamoTyBaHH:.[1-3, 6].

3aBaHHS TOJISITa€ B ONMTHMI3allii POIeCy HAMOTYBaHHS 1T CTBOPEHHS
UMJIIHAPOBOTO NAaKyBaHHs 3a7aHoi CTpyKTypH [1,2].

O0’eKTOM JTOCHIIKEHHS BUCTYIA€ TEXHOJOTIYHUN MPOLIEC HAMOTYBaHHS,
a MPEeIMETOM JIOCTIPKEHHS BHCTYMAa€ MWIHAPOBE IMaKyBaHHS BiIMOBIIHOI
CTPYKTYPH.

Meroau Ta 3aco0u gociiKeHHs. TeopeTHIHOI OCHOBOO MPU BUPIIIICHH]
HAyKOBO-TEXHIYHOT MpoOJieMH € Tpari TMPOBIIHUX BYCHUX B Taly3sX
TEKCTHJIBHOTO BUPOOHUIITBA, TEOpli MEXaHI3MIB Ta MAaIlIWH, MaTEeMaTUYHOTO
MOJICITIOBAHHS, MaTeMaTUYHOTro, TporpamHoro 3adesmneuenns CAIIP [2-4]. V
TEOPETUYHUX  JOCHI/DKCHHSIX BUKOPUCTAHO METOMM IHTETPAIBHOTO  Ta
nudepeHIIiHOTO YUCIICHHS, TEOPETUYHOT MEXaHIKU, Teopli anropuTmis|3, 5].

HaykoBa HOBM3HA Ta MpaKTHYHE 3HAYEHHS OTPUMAHUX pe3yibTaTiB. Ha
OCHOB1 KIHEMAaTUYHUX NOCHDKEHb  pO3po0JeHa  METOJMKA BU3HAYEHHS
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KIHEMAaTHYHUX YMOB TIpPOIIECY HAaMOTYBaHHS HUTKH Ha IWIIHIPOBE
NaKyBaHHS 110 33/IaHUX TEOMETPUYHHUX CTPYKTYPHHUX MapaMeTpax HaMOTYBaHHS.
OcHOBHA YacTHHA

PosrisHeMo 3aBIaHHS 3a BH3HAYCHHSIM YMOB HaMOTyBaHHS HUTKH Ha
IUAJITHPOBE MaKyBaHHS, MIPH SIKUX 30€pIiracThCs 3ajaHa BIJICTaHb O MK OCSIMH
cycimHix HUTOK. Ha pucynky 1 mpeacraBieHa OCHOBHA (popMa IIporpamm.
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Pucynoxk 1- OcHoBHa (popma mporpamu

B 1upomy BuUMagky HUTKH JBa MOAAJBIIUX IIApiB 1 MPOIIAPKIB
YTBOPIOIOTH Ha TLJIl HAMOTYBaHHS POMOIYHI OCEPEAKH OJHAKOBUX PO3MIpPiB
h=2  p=2_ (1)
sina cosa
Je o - KyT HiaioMYy JIiHIT BUTKA.

Jlns BU3HAYEHOCTI MpHiiMaeMo, M0 Ha JUISHIII peBepCy JiHII BUTKA Yy
TOPIIIB MaKyBaHHA PyHKIis Z=Z(t) 3aKOHOMIPHOCTI PYXy TOYKH HAMOTYBaHHS;
M0 YTBOPIOIOUOI0 TAKyBaHHS € TMapaboJIIuHOI0 3aJIEKHICTIO YETBEPTOro
nopsiaky. ToAl s Ha miBOEpioly PO3KIAIKUA MAEMO

z=qt*, 0<t<r,z=ut-3z,, 7<t<r+0O, (2)
z=L-q(t-©-27)*, T+O<t<2r+0,
e g% - mapamerp napabonm; Zg - 3aJaHa JOBKUHA JiJISHKH PEBEPCY

T

NiHII BUTKA y370BXK yTBOPIOKOYOTr0 NMAaKyBaHHSA; __ 4% - IOJIOBUHA IIPOMIXKKY
u

yacy, 3a KUl BiIOyBa€ThCA 3MiHA HANpsIMYy PyXy TOUKM HaMOTyBaHHS; U
— 3aJlaHa MIBUJIKICTh PYyXy TOYKH HAMOTYBaHHS y3[I0BXK T1Jla HAMOTYBAaHHS;

©-L"2% - gyac pIBHOMIpDHOrO pyXy TOYKM HAaMOTyBaHHSI B onuH Oik; L -
u

JIOBXMHA YTBOPIOIOYOTO MAaKyBaHHSI.
Bubpana ¢ynxkiis (2) 3abe3neuye 1iaBHe, 0€3 CTpUOKIB, 3MiHA MIBUIKOCTI
yKJIaja4a HUTKA. SKIIO TpaeKkToOpis pyXy TOUYKH PO3KJIQJKHA TapajieiabHa oci
MaKyBaHHS, TO PyX III€1 KpanKy BU3HAYAETHCS PIBHAHHAIM
1 o,
Z=z+—z,p=—’0, (3)
P a
e @ - KyTOBa MIBHUAKICTh OOEpTaHHS IMaKyBaHHS;, p - NMOTOYHUH pajaiyc
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HamoTyBaHHs (r<p<R); a - BIACTaHb MIX JIHIAMU PO3KJIAIKU 1
HaMOTYBaHHS.
3 piBHsHHSA (3) 3 ypaxyBaHHAM (2) MaeMO
z:qt4+4—qt3, OgtSr,z:ut+E—3zo, 0<t<r+0, (4)
p p

z=L—q(t—@—21)4—4—q(t—21—@)3, T+O<t<2r+0,
P

3HaiiieM0 KyTOBY WIBUJKICTh O0E€pTaHHSA NMaKyBaHHS. 3pYIICHHS BUTKIB
HaMOTYBaHHS 10 Mapajeii MOBepXHI HAMOTYBAaHHSI piBHE

h =y/p=_i:const, (5)
sina
Jie Y - KyT 3pYIIEeHHS BUTKIB HAMOTYBaHHs. Bijomo, 1mo
v =27x(n—n,0), 6)

Jie n - TOBHE YMCJIO 0OOOPOTIB NMaKyBaHHS 3a Nepioj PO3KIAAKHU, pIBHUI
4r+20;N] - IIJIa YaCTHHA YHCIa 7.
3 piBHsAHB (5) 1 (6) oTpUMaeMO

—n)= - 7
p(n—ny) msing const. (7)

O4eBuUIHO, IO 13 3POCTAHHSM p BeIUYMHA (n—7n; ) yOyBae 1 Ipu p —o0 n — ny
. Omxe, BenuuuHa n; 30epirae CBO€ 3HAYEHHsA MpU 3MiHI p Big I 10 R.
Cuctemu piBHsSHb (1)-(7) mpeacTaBisitOTh MaTeMaTH4YHE 3a0€3IMEUEHHS, SIKE
BUKOPUCTOBYBAJIOCS MPU PO3POOIIl MPOrpaMHOro 3a0€3MeYeHHS.
BucHoBku

Po3pobnena Meroguka BHU3HAYEHHS  KIHEMAaTUYHHUX  YMOB IPOIIECY
HaMOTYBaHHsJ HHTKH Ha I_[I/IJ'IiHI[pOBC IMaKyBaHHA II0 3aJJaHUX T'€COMCTPHUYHHX
CTPYKTYPHHUX MapaMeTpax HaMOTYBaHHS.
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AJITOPUTMIYHI TA ITPOT'PAMHI KOMIIOHEHTU CUCTEMHA
INPOEKTYBAHHSA NEPEXITHUX PEKUMIB ITHEBMATHYHUX
AI'PEI'ATIB J1JI1 ®OPMYBAHHA TKAHUHHU

SHCHERBAN V.YU., STUPAK AV
ALGORITHMIC AND SOFTWARE COMPONENTS OF THE SYSTEM OF DESIGN OF
TRANSITIONAL MODES OF PNEUMATIC UNITS FOR TISSUE FORMATION

Annotation. A purpose consists in development of mathematical and programmatic
components of SAPR of pneumatic foil aggregate.

A task consists in optimization of transient behaviors of pneumatic foil aggregate on the
basis of kinematics and xinemocmamuunux researches 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 a pneumatic foil aggregate comes forward the article of
research.

Methods and research facilities. Theoretical basis at the decision of scientific and
technical problem are labours of leading scientists in industries of textile production, theory
of mechanisms and machines, mathematical design, mathematical, software SAPR. 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
kinemocmamuunux researches taking into account the real actual loads on workings organs
at implementation of technological operations, on the basis of optimization of transient
behaviors the construction of pneumatic foil aggregate is improved.

Keywords: friction mechanism, force, speed, acceleration, joint pair.

Beryn

Mera nonsirae B po3poO1li MaTeMaTUYHUX Ta MPOrPAMHUX KOMIIOHEHTIB
CAIIP mueBMaTu4yHOrO pamipaoro arperaty[l, 3-6].

3aBaHHs MOJIATa€ B ONTHUMI3AIl NEPEXTHUX PEKUMIB ITHEBMATUYHOIO
pamipHOro arperaty Ha OCHOBI KIHEMaTUYHUX Ta KIHETOCTATUYHHUX JOCIIHKCHb
3 ypaxyBaHHSM pealbHUX KOPHUCHUX HaBaHTaXEHb Ha poOOYl OpraHu Npu
BHKOHAHHI TEXHOJOTIYHHMX Omepartii[2, 4].

O6’ext Ta mpeamer nochimkeHHsA. OO0’€KTOM JOCHIIKEHHS BHCTYIA€
TEXHOJOTIYHUN Tpouec (OpMyBaHHS TKAaHUHHU, a MPEAMETOM AOCHIIKEHHS
BUCTyIIAa€ MTHEBMATUYHUY paMipHU arperar.
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