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SET STRUCTURE OF WINDING OF CYLINDER PACKING

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 po3poOui MareMatnyHux KoMmmoHeHTiB CAIIP Ta
METOJMKA BU3HAYCHHS KIHEMAaTMYHUX  YMOB MPOIECY HAMOTYBAHHS HUTKH
Ha UWIIHAPOBE TMAKyBaHHSA 10 3aJaHUX TIEOMETPUYHUX CTPYKTYPHHUX
napameTpax HaMmoTyBaHHs.[1-3, 5].

3aB/aHHs MOJIATa€ B ONTHMI3alli Mpolecy HaMOTYBaHHS JUIsl CTBOPEHHS
MUJTIHAPOBOTO NTAKyBaHHS 3a7aHoi cTpykTypH [1,2].

O06’exkTOM OCIHIKEHHS] BUCTYIIA€ TEXHOJOTIYHUM MpoLieC HaMOTyBaHHS,
a TMPeIMETOM JOCHI/DKEHHS BUCTYMNAa€ UWJIIHAPOBE TMaKyBaHHS BIAMOBIIHOI
CTPYKTYpH.

Meroau Ta 3acodu gocnikeHHs. TeopeTHYHOI0 OCHOBOIO MPU BUPIIIEHH1
HAyKOBO-TEXHIYHOI MpoOJieMH € Tpalll MpPOBIJIHUX BYEHUX B Tamy3sx
TEKCTUJILHOTO BHUPOOHUIITBA, TEOPii MeXaHI3MIB Ta MallWH, MaTEMAaTHYHOTO
MOJICJIIOBaHHS, MaTeMaTU4YHOro, nporpamuoro 3adesneuenns CAIIP [2-4]. V
TEOPETUYHUX  JOCHIPKEHHSX BUKOPUCTAHO METOJIM IHTETpajbHOrO  Ta
nudepeHIliHOTO YHMCIeHHSI, TEOPETUYHOT MEXaHIKH, Teopii anroputMia[3, 5].

HaykoBa HOBM3HA Ta MpakTUYHE 3HAYEHHS OTPUMAHUX pe3yibTaTiB. Ha
OCHOBI KIHEMaTHYHHX AOCIIIKEHb  po3po0JieHa  METOAMKAa BHU3HAUYCHHS
KIHEMaTUYHHUX YMOB TMIpOlLIECY HAMOTYBaHHS HHUTKH Ha LHJIIHAPOBE
NAKyBaHHS M0 3aIaHUX T€OMETPUYHUX CTPYKTYPHUX MapaMeTpax HAMOTYBaHHS.
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OcHOBHA YacTHHA
PosrisHeMo 3aBIaHHS 3a BHU3HAYCHHSIM YMOB HaMOTYBaHHS HUTKH Ha
IWJITHPOBE 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 upoMy BHUNAgKy HUTKH JBa MOAAJbIIMX IIApiB 1 MpPOIIAPKIB
YTBOPIOIOTH Ha TLI1 HAMOTYBaHHSA POMOIYHI OCEPEAKN OAHAKOBUX PO3MIPIB

h=9 p=_ 9 (1)
SNa COSx

Jie o - KyT HiaioMYy JIiHIT BUTKA.

Jlns BU3HAYEHOCTI MpHiiMaeMo, 10 Ha JUISHIII peBepCy JiHII BUTKA Yy
TOPIIIB MaKyBaHHsA (yHKIis Z=2(f) 3aKOHOMIPHOCTI PyXy TOYKH HAMOTYBaHHS
[0 YTBOPIOIOYOTO TMaKyBaHHS € TMapabOJIyHOI0 3aJIeXKHICTIO YETBEPTOTO
nopsiaky. ToAl s Ha miBOEpioy PO3KIAJAKUA MAEMO

z=qt*, 0<t<r,z=ut-3zy,, r<t<r+0O, (2)
1=L-qt-0-20)*, 1+O@<t<2r+0,
ne q_% - mapamerp napaboiu; Zp - 3aJaHa JOBXKHWHA JIISHKU pEBEPCY

T

JNiH1i BUTKA y3J10BK YTBOPIOIOYOI0 MAKYBaHHA; . _4Z - IOJIOBUHA IPOMIXKKY
u

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

©-L-"2% - "Wac pIBHOMIPHOTO pyXy TOYKM HaMOTyBaHHS B oiumH Oik; L -
u

JIOBXKMHA YTBOPIOIOYOTO MaKyBaHHSI.

Bubpana ¢ynkiis (2) 3abe3neuye 1iaBHe, 0€3 CTpHOKIB, 3MiHA MIBUIKOCTI
yKJIaja4a HUTKA. SKIIO TpaeKkToOpis pyXy TOUYKH PO3KJIQJKHA TapajeiabHa oci
MaKyBaHHS, TO PyX IIi€1 Kpanky BU3HAYAETHCS PIBHAHHIM

1 1)
Z:z+—2,p=7p, (3)
P a
1€ @ - KyTOBa IIBUIKICTb OOEpTaHHS MaKyBaHHS; p - MOTOYHUUN paniyc
HamoTyBaHHs (r<p<R); a - BIACTaHb MIX JIHIAMU PO3KJIAAKU 1

HaMOTYBaHHA.

36



Indopmariiti TeXHOJIOT1T B HayIll, BAPOOHMUIITBI Ta MIAMPHUEMHMIITBI
KuiBcbkuii HalioHATBHUM YHIBEPCUTET TEXHOJIOTIH Ta JU3aiHY

3 piBHsiHHSA (3) 3 ypaxyBaHHAM (2) MaeMoO

4
z=qt4+—qt3, OstST,z:uH%—Szo, 0<t<7r+0, (4)

Z=L—q(t—@—21)4—4—q(t—21—@)3, T+O<t<L2r+ 0,
P

3HaleMo KyTOBY HIBUJIKICTh OO€pTaHHS MaKyBaHHA. 3pYIICHHS BUTKIB
HaMOTYBaHHS IO Mapajesi MOBEpXHI HaMOTyBaHHS PiBHE

h:y/pz_izconst, (5)
sina
Je ¥ - KYT 3pyLICHH: BUTKIB HaMOTYBaHHA. Binomo, mo
v =27x(n—n,0), 6)

Jie n - TOBHE YMCJIO 0O0OOpPOTIB NaKyBaHHS 3a NepioJ PO3KIAAKHU, pIBHUN
4r+20,;N] - IIlJIa YaCTHHA YUCIa 7.
3 piBHsHB (5) 1 (6) oTpUMaeMO

p(h—n)) = L = const . (7)
2rsina

O4eBuUIHO, IO 13 3POCTAHHSM p BeIUYMHA (n—n; ) yOyBae 1 Ipu p —o0 n — ny
. OTxe, BenmuunHa n; 30epirae CBOE€ 3HAYE€HHS MpH 3MiHI p Big I 10 R.
Cuctemu piBHsHBb (1)-(7) mpencTaBisiioTh MaTeMaTH4HE 3a0€3MEUYEHHS, SKE
BUKOPHUCTOBYBAJIOCS IIPU PO3POOIII MPOrPaMHOTO 3a0€3MEeUEHHS.
BucHoBku

Po3pobsieHa MeTonMKa BHU3HAYEHHS  KIHEMATHYHUX  YMOB IPOLIECY
HAMOTYBaHHS HUTKH Ha IWIIHAPOBE IMAKyBaHHS IO 3aJlaHUX TEOMETPUUHHUX
CTPYKTYPHHX ITapaMeTpax HaMOTyBaHHS.
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