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ALGORITHMIC AND PROGRAMMATIC COMPONENTS OF THE SYSTEM OF CALCULATION
OF KINEMATICS OF PNEUMATIC WINDINGS SPINNINGS VEHICLES

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

Mera nonsirae B po3poOill aJrOpUTMIYHUX Ta MPOTPaAMHUX KOMITOHEHTH
CHUCTEMHU PO3paxyHKy KiHEMaTHKHA MTHEBMATUYHUX HAMOTYBAJIbHUX MPSAMIBHAX
amaparis[2,3,5].

3aBgaHHs TOJISITa€ B ONTHUMI3alli  KOHCTPYKII MHEBMAaTHYHUX
HAMOTYBaJIbHUX MPSAWIbHUX amapaTiB Ha OCHOBI KIHEMaTHYHUX Ta
KIHETOCTaTUYHUX JOCTIIPKCHh MEXaHI3My 3 ypaxXyBaHHSIM PeaTbHUX KOPUCHUX
HAaBAHTAKEHb Ha POOOYl OpPraHv NpH BUKOHAHHI TEXHOJOTIYHMX orepauii]|l-
3,4].

OO0’eKTOM JOCIIKEHHSI BUCTYIAE TEXHOJOTIYHUUN TMPOIEC MPSIIHHA, a
NpeIMETOM  JOCTI/DKCHHS ~ BUCTYMA€  IMMHEBMATHYHUA  HAMOTYBAJIbHHMA
NpSIAUIBHUN anapar.

TeopeTnyHOIO OCHOBOIO MPY BHPIMIEHHI HAYKOBO-TEXHIYHOI MPOOIEMU €
mpari TMPOBIAHUX BYEHUX B Tally3iX TEKCTWJIHBHOTO BUPOOHHUIITBA, TEOPIi
MEXaHI3MIB Ta MAaIllMH, MaTeMaTHYHOTO MOJICTIOBAHHSI, MaTEeMaTUYHOTO,
nporpamHoro 3abesneueHHs CAIIP [1-4]. ¥V TeopeTHYHUX JOCIIKEHHSIX

41



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

BUKOPHCTAaHO METOJIM IHTETPaJbHOTO Ta AWQPEPEHIIHHOTO  YHCICHHS,
TEOPETUYHOI MEXaHiKH, Teopii anroputmis[1-3].

Ha ocHOBI KiHEMaTHYHUX Ta KIHETOCTATUYHUX JOCIIIKEHb 3
ypaxyBaHHSM peaJbHUX KOPHUCHUX HABAaHTAXEHb Ha poOOYl OpraHdu Ipu
BUKOHAHHI  TEXHOJOTIYHHUX  OMeparii,  yJIOCKOHaJIeHa  KOHCTPYKIIiS
MTHEBMAaTUYHUX HAMOTYBAJILHUX MPSAUIBHAX arapariB.

OCHOBHA YaCTHHA

Ha pucynky 1 mnpexacraBieHi OCHOBHI (opMu mporpamu. Xai 3aaaHi
pamiyc Rx  kymauka, po3max h pyxy BOXis HHTKHM 1 KyT o MiX
OpPSIMOJIIHIHHOIO MiASHKOIO KaHaBKM 1 BICCIO KyJayka MTHEBMAaTUYHUX
HaMOTYBaJbHUX NPSAAWIbHUX anapaTiB. CroaydeHHs OpsSMONIHIHHUX JIISHOK
MPOBOJUTHCS AyraMu K pajaiycy I.
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VY o0paniii cuctemi KOOpAWHAT JUIsl Ha MIBOEPIONY PO3KIIAIKU
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ITouaTkoBE 3HAYEHHS AINIKATH Z,=r(1-cosa), B TOULl A1 Z1-Zy, B TOULl A;
Zo=h-Zy=h-r(l-cosz). SIKIIO KyTOBa IBHAKICTH OOEPTaHHA  KyJadKa
ITHEBMaTHYHUX HAMOTYBAJIbHUX NPSJUIBHUX anapariB piBHA @, TOMY S =R, at,
TOMY

Z=r—r’ (Rt —rsina)?, Oétstlzm,2=mRKa)t—n, t, <t<t,=~. (2)
K @ w

3rigHo gaHuM B cuctemi koopauHat XO,YZ, njsi BU3HAUCHHS PyXy TOYKH
HAMOTYBaHHsS Y3JIOBXX YTBOPIOIOUOTO ITWJIIHAPOBOro MmakyBaHHS (puc.l.2)
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NHEBMAaTHYHUX HAMOTYBAJBHUX NPAJUIBHUX aapaTiB MAeMO PiBHAHHS
2=2P (7 _7), 0<t<t,,
a

ne z=z(t) - piBHSHHS pyXy TOYKH HAMOTYBaHHS; p - paJaiyc HAaMOTYBaHHS
(p1 < p); a - BiACTaHb MiX JIIHIIMHU PO3KJIAJKHA i HAMOTYBAHHS; o =Rogn

wgl]
KyTOBa HIBUIKICTh OOEpTaHHA MakyBaHHSA; R - paliyc MOTajabHOrO BajuKa
ITHCBMATHUYHUX HaMOTyBaHBHI/IX HpHIH/IJ'IBHI/IX anapaTiB; wpg - KYTOBa

MIBUJKICTh HOro oOepTaHHs; # - KOE(]II€EHT MpOCIU3aHHS MaKyBaHHS IO
BAJIMKY MTHEBMATUYHUX HAMOTYBJIBHUX NPSAWIBLHUX amapatiB ( 7<1I ).
IIpu t = 0 MmaeMo Zyr(1-cosa) 1 |Z, |= Ry atga =u,, TOMY
Zy =2, +atgpy :r(l—cosa)+aL=r(l—cosa)+w, 3)
P&y Rwgn

ne fo - KyT nigiiomy JiH1i BUTKa HUTKHU Ha nakyBaHHi nipu t = 0.

Cucremu piBHsHB (1)-(3) npeacTaBiasioTh MaTeMaTHUHE 3a0€3MEYEHHS, SKE
BUKOPHCTOBYBAJIOCS MPHU PO3POOII IPOrpaMHOro 3a0e3MeyeHHSI.

BucHoBku

Busnaueni KiHeMaTH4YHI yMOBH, B SKHUX BIJOYBa€TbCS  IMPOIEC
HAMOTYBaHHS  MMAKyBaHHS HA ITHEBMATHUYHUX HAMOTYBAJIBHHX MPSIAIBHUX
anapariB. Ha mHEBMaTMYHWX HAMOTYBAaJBbHUX NPSAWIBHHUX amapariB BiJICTaHb
MDK JIIHISIMH PO3KJIaJAKA 1 HAMOTYBAHHS 3MIHIOETHCS MPU 30UTBIICHH] pajlycy
NaKyBaHHS.
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