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MATHEMATICAL AND ALGORITHMIC COMPONENTS OF THE SOFTWARE COMPLEX FOR
BUILDING THE INFORMATION MODEL OF CYLINDRICAL PACKAGING

Annotation. A purpose consists in development of algorithmic and programmatic

components of the system of calculation of kinematics of pneumatic windings spinnings
vehicles.
A task consists in optimization of construction of pneumatic windings spinnings vehicles on
the basis of kinematics and kinematics and static 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 spinning comes forward a
research object, and a pneumatic winding spinning vehicle 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
kinematics and static researches taking into account the real actual loads on workings organs
at implementation of technological operations, the construction of pneumatic windings
spinnings vehicles is improved.
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Beryn

Merta monsrae B po3poOlli alTOPUTMIYHUX Ta MPOTPAMHHX KOMIIOHEHTH
CHCTEMH PO3PaXyHKY KiHEMAaTHKU ITHEBMATHYHIX HAMOTYBAIBHUX MPSIIIBHIX
amaparis[2,3,5].

3aBmaHHS TOJSTa€ B ONTHMI3amii  KOHCTPYKIT  IMTHEBMATHYHHUX
HAMOTYBAJIbHUX NPAAWIBHAX amapaTiB Ha OCHOBI KiHEMaTHYHHX Ta
KiHETOCTATHYHUX JIOCTI/KCHh MEXaHi3My 3 ypaxXyBaHHIM PeaJbHUX KOPUCHHUX
HaBaHTa)XEHb Ha PoOO0Yi OpraHW IPH BUKOHAHHI TEXHOJOTIYHHMX omeparmii[l-
3.4].

OO0’€KTOM JOCIIXKCHHSI BUCTYIIA€ TEXHOJOTIYHUN MpOLEC MPSIIHHA, a
NPEAMETOM  JTOCTI[KEHHS  BHCTYNA€  ITHEBMAaTHYHUHA  HAMOTYBAaJLHHI
TPSIAIBHAN amapart.
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TeopeTHuHOIO OCHOBOIO TIPH BUPIIIEHHI HAyKOBO-TEXHIYHOI NPOOIEMH €
mpari TPOBITHUX BUCHWX B Taly3sSX TEKCTWIBHOTO BHPOOHHITBA, Teopil
MEXaHI3MIB Ta MalllH, MAaTeMaTHYHOTO MOJCITIOBAHHI, MaTeMaTHIHOTO,
nporpamHoro 3a0esneucHHs CAIIP [1-4]. ¥V TeopeTHYHHX TOCHIHKSHHSIX
BUKOPUCTAHO METOMM  IHTErpajlbHOro Ta JAUGEPEHIIMHOr0  YHCIICHHS,
TEOPETHUIHOI MEXaHiKH, Teopii anroput™mis[1-3].

Ha ocHOBI KiHEMATMYHUX Ta KIHETOCTATMYHMX JOCHIIKEHb 3
ypaxyBaHHSM pealbHUX KOPHCHHUX HABAHTAKCHb HA pPOOOYI OpraHu Mpu
BHUKOHaHHI TEXHOJIOTTYHUX ormepartii, YAOCKOHAJICHA KOHCTPYKIIist
MHEBMAaTHYHUX HAMOTYBAJIbHUX MPSIAIGHIX allapaTiB.

OcHOBHA YacTHHA

Ha pucynky 1 mpencraBieHi oCHOBHI (opMmu Tporpamu. Xai 3amaHi
pamiyc Ry  Kymadka, po3Max h pyxy BOXiS HHUTKH 1 KYT o MiX
HNPSIMOJIIHINHOIO JAUISTHKOI0O KaHaBKM 1 BICCIO KyJlauKa ITHEBMAaTHYHUX
HaMOTYBaNbHUX NPAIMIBHUX anapariB. CromydeHHS IPAMOJIIHIHHUX TITITHOK
MPOBOJIUTHCS TyTaMH KiJI paaiycy 7.
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Pucynok 1 — OcHOBHI popmu mporpaMu

VY o0paHiii cucTeMi KOOPIUHAT AJIs HA MIBIEPIOLy PO3KIAIKA
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INouaTkoBe 3HAYEHHSA AMIIKATH Z,=r(/-cosa), B TOULl A; Z;-Zy, B TOULI A

Zy=h—Zy=h—-r(I-cosa). SIKIIO KyTOBa IIBHAKICT 00epTaHHA  Ky/auka
MMHEBMATUYHHMX HAMOTYBAJIbHHUX NPAANIBHUX anapaTtiB PiBHA @, TOMY § = Ry
TOMY
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- 2rsina Vd
Z=r—\/r2 —(RKa)t—rsma)Z ,0<t<t;=———,Z=mRyat—n, t; <t<t,=—. (2)
Ryw 2]
3rigHo naHuM B cucteMi koopauHaT XO,YZ, 1y BU3HAYEHHS PyXy TOYKH
HaMOTYBaHHS Y3MOBX YTBOPIOIOYOTO IMIIHAPOBOro makyBaHHs (puc.l.2)

MHEBMAaTUYHUX HAMOTYBAJIbHUX NPAAUITIBHUX ar[apaTiB MaeMoO piBHHHHﬂ

[0)
=20 (72, 0<i<t,,
a

Je z=z(t) - pIBHSHHS PyXy TOYKH HaMOTYBaHHsS;, p - paJiyc HaMOTyBaHHs
(p; < p); a - BIICTAHBb MIiX JIIHISIMH PO3KJIAIKU 1 HAMOTYBaHHS; op=Rom
P
KyTOBa LIBHIKICT OOEpPTaHHS NaKyBaHHsA; R - pajliyc MOTaJbHOTO BajJHKa
MHEBMaTHYHUX HAMOTYBJIBHUX NPSIWIbHHUX anapariB; @z - KyToBa
MIBUAKICTh HOTO OOepTaHHS; # - Koe(diIlieHT MpOCIHU3aHHs MaKyBaHHS IO

BaJIMKy MHEBMAaTUYHUX HAMOTYBAJIbHUX NPSAMIBHUX anapatis ( <1/ ).
Ipu t = 0 MaeMo Z,r(I —cosa) 1|Z, |= Rywtga =u, TOMY
20=2Zy +atgﬁ0=r(1—cosa)+aL=r(1—cosa)+M, 3)
Py Raogn

Ie fo - KyT migiioMy JiHIl BUTKa HUTKU Ha akyBaHHI ripu = 0.

Cucremu piBHsHB (1)-(3) npeacTaBisiioTh MaTeMaTHYHE 3a0€3IeUeHH S, SIKe
BUKOPHCTOBYBAJIOCS IIPU PO3pOOIIi IPOTrPaMHOTO 3a0€3EeUEeHHS.

BucHoBku

BusHaueHi kiHeMaTH4YHI yMOBH, B SKHX BiOyBa€TbCS IpPOIEC
HAMOTYBaHHSl [AaKyBaHHS Ha MHEBMAaTHYHHX HAMOTYBAJIBHHUX MPSANIBHUAX
amapatiB. Ha mHeBMaTn4HNX HaMOTYBaJIbHHMX HPSIMIBHMAX anapariB BiJICTaHb
MDK JIHISIMH PO3KJIAJIKU 1 HAMOTYBAHHS 3MIHIOETHCSI IIPH 30LIBIICHHI paaiycy
NaKyBaHHS.
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