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KIHEMATHYHUX ITAPAMETPIB IIP1 HAMOTYBAHHI JJIA
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SHCHERBAN V.YU., SUVOROQV 1.0.
ALGORITHMIC AND SOFTWARE COMPONENTS OF THE SYSTEM OF CALCULATION OF
KINEMATIC PARAMETERS WHEN WINDING FOR PNEUMATIC UNITS

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.

Keywords: winding vehicle, packing, butt-end surface.

Beryn

Merta nonsirae B po3poOill aJrOpUTMIYHUX Ta MPOTPaMHUX KOMIIOHEHTH
CUCTEMH PO3paxyHKy KIHEMAaTHKHU MHEBMATUYHUX HAMOTYBAJIBHUX MPSAMIEHUX
amaparis[2,3,5].

3aBgaHHsS TOJNISITa€ B ONTHUMI3allli  KOHCTPYKINI MTHEBMATHYHUX
HAMOTYBAJIbHUX TPSAWIBHUX amapaTiB  Ha OCHOBI KIHEMAaTHYHUX Ta
KIHETOCTaTUYHUX JOCTIPKEHh MEXaHI3MYy 3 YpaxXyBaHHSAM PEaTbHUX KOPUCHUX
HAaBaHTa)XCHb HAa po0OOYl OpraHd NMPU BUKOHAHHI TEXHOJOTIYHUX oreparii|l-

3,6].
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OG’eKTOM JOCIIIPKCHHS BUCTYIA€ TEXHOJOTTYHHHN Mpollec MPsIIHHSI, a
OpeIMETOM  JOCHIDKEHHS ~ BUCTYNAa€  IMHEBMATUYHUM  HAMOTYBaJIbHHMA
NpsAWIIBHAN arapar.

TeopeTHYHOI0 OCHOBOIO MPU BUPIIICHHI HAYKOBO-TEXHIYHOT ITPOOJIeMH €
mpaii MPOBIAHUX BYEHUX B Tally3iX TEKCTWJIBHOIO BHUPOOHHUIITBA, TEOPIi
MEXaHI3MIB Ta MalllUH, MaTeMaTU4YHOIO0 MOJICTIOBAHHI, MaTEMaTUYHOrO,
nporpamaoro 3abesmeueHHs CAIIP [1-4]. V TeopeTHyHUX HOCIIIHKEHHIX
BUKOPHCTAHO METOJIM IHTETPAJbHOTO Ta AUQPEPEHLIHHOT0  YHCICHHS,
TEOPETUIHOT MEXaHiKH, Teopii anroputmis[1-3].

Ha ocHOBI KiHEeMaTM4YHMX Ta KIHETOCTaTUYHUX JOCIIKEHb 3
ypaxyBaHHSM pEAJbHUX KOPHUCHHUX HAaBaHTaXCHh Ha poOOYl OpraHu IpHU
BUKOHAHHI  TEXHOJIOTIYHHMX  ONepaliil,  yJOCKOHaJe€Ha  KOHCTPYKLIS
MMHEBMATHUYHUX HAMOTYBAJIbHUX MPSIIUIBHUAX anaparis.

OCHOBHA YaCcTHHA

Ha pucynky 1 npencraBieHi OCHOBHI (opmu mporpamu. Xail 3aiaHi
pamiyc Rx  kymauka, po3max h pyxy BoIisi HHTKH 1 KYT o MK
NpSIMOJIHINHOK JUISHKOK KaHaBKM 1 BICCIO KyJlayKa MHEBMaTUYHUX
HaMOTYBaJIbHUX NPSAWIbHUX anapariB. CroslydyeHHs NPAMOJIHIMHUX JUISTHOK
NPOBOAUTHCS AyraMu Kl paaiycy I.
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Pucynox 1 — OcHoBHi (hopmu porpamu

VY o0paniii cuctemi KOOpAWHAT JUIsl Ha MIBIOEPIONYy PO3KIAIKU
Z=r—r?—(S—rsina)?, 0<S<2S, =2rsina, (1)
Z=mS—-n, 2rsina<S<S, =Ry,
ne
_ h—2r(1-cosa) —tdg. f = Rgtga —h h—2r(1-cosa)

b = , cosa,n=——"——"—""22rsina—r(l-cosa).
—2rsina 2(1-cosa) Rk —2rsina

ITouaTkoBe 3HAYEHHS AINIKATH Z,=r(1-cosa), B TOULl A1 Z1-Zo, B TOULl A;
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Zo=h-Zy=h-r(l-cose). SIKIIO KyTOBa HIBHAKICTH OOEpTaHHA KyJadKa
ITHEBMAaTUYHUX HAMOTYBAJIbHUX NPSAAMIBHHUX anapaTiB piBHA @, TOMY S =R, at,
TOMY

2rsiNG 5 _ Rt —n, ty <t<t, =~ (2)
K@ )

3rigHo AaHuM B cuctemi kKoopauHat XO,YZ, nis BU3HAUCHHS PyXy TOYKH
HAMOTYBaHHs Y3JIOBXXK YTBOPIOIOUOTO ITWJIIHAPOBOTO TMaKyBaHHS (puc.l.2)
MTHEBMAaTHYHUX HAMOTYBAJIBHUX MPAIWIBHUX arlapaTiB MAaEMO PiBHSHHS

Z=r—r2—(Ryat—rsina)?, 0<t<t, =

z:“%’)(z—z), 0<t<t,,

ne z=z(t) - piBHSHHS pyXy TOYKH HAMOTYBaHHS; p - paJiyc HaMOTYBaHHS

(p1 < p); a - BigcTaHb MIiX JIHIAMH PO3KJIAIKH 1 HAMOTYBaHHS; oy =Rogn ™
P

KyTOBa MIBUJKICTh OOEpTaHHS MaKkyBaHHA, R - pajaiyc MOTalbHOTO BajMKa
MHEBMAaTUYHUX HAMOTYBaJbHUX TMPSAIWIbHUX amapaTiB; @g - KyTOBa
MIBUJKICTh HOro oOepTaHHs; # - KOe(DIIIEHT MPOCIU3aHHA MaKyBaHHS IO
BAJIMKY ITHEBMAaTHYHUX HAMOTYBaJbHUX NMPSAWIbHUX anapatTiB ( #<1I ).
IIpu t =0 MaeMo Zyr(1-cose) 1 |Z, |= Rgaotga =u, TOMY
RKa)tga1 (3)
Raogn

ne fo - KyT migioMy JiHii BUTKAa HUTKH Ha makyBaHHi npu t = 0.

Cuctemu piBHsHB (1)-(3) npeacTaBisitoTh MaTEMAaTUYHE 3a0€3MEUEHHS, SIKE
BUKOPUCTOBYBAJIOCS MPHU PO3POOI IPOrpaMHOro 3a0e3MeYeHHS!.

BucHoBku

Busnaueni KiHeMaTU4HI yMOBH, B SKUX BIJOYBa€ThCS  MPOILEC
HAMOTYBaHHS MMAKyBaHHS HAa TTHEBMATUYHUX HAMOTYBAJIbHHUX MPAIUIBHUX
anapariB. Ha mHeBMaTUYHWUX HAMOTYBAJBbHUX NPSAWJIBHUX amapariB BiJICTaHb
MDK JIIHISIME PO3KJIAJIKM 1 HAMOTYBAaHHS 3MIHIOEThCS MPU 30UIBIICHHI PajilyCy
MaKyBaHHS.

2o =2y +atgf, =r(l—cosa) + a - r(l-cosa) +
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IEPBAHD B.1O., KYPACOB 3. 1O.

AJITOPUTMIYHI I TIPOI'PAMHI KOMIIOHEHTH CUCTEMUA
MNPOEKTYBAHHSA INIPUCTPOIB IEPEMOTYBAHHS 3
OBMEXEHUM NEPEMIIIEHHAM OTBOPY POBOYOI JIAHKH

SHCHERBAN V.YU., KURASQV Z. Yu.
ALGORITHMIC AND SOFTWARE COMPONENTS OF THE DESIGN SYSTEM DESIGN OF
REWINDING DEVICES WITH RESTRICTED MOVEMENT OF THE OPENING OF THE WORKING
LINK

Annotation. A purpose consists in development of algorithmic and programmatic
components of the system of planning of mechanism of winding with brief motion of driver of
filament.

A task consists in optimization of construction of mechanism of winding with brief
motion of driver of filament 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.

Obiject and article of research. The technological process of rewinding comes forward a
research object, and the mechanism of winding with brief motion of driver 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 mechanism of winding with
brief motion of driver of filament is improved.

Keywords: winding mechanism, filament, kinematics terms, lay-out.

Beryn
Merta monsrae B po3poOIll adrOPUTMIYHMX 1 TMPOTPAMHUX KOMIIOHEHTIB
CUCTEMU TIPOEKTYBaHHS MEXaHI3My HAMOTYBAaHHS 3 CKOPOYEHUM XOIOM BOJIis
Hutku[1,2-4].
3aB/iaHHs MOJSITae B ONMTHUMI3AIil KOHCTPYKIIii MeXaHi3My HAMOTYBaHHS 3
CKOPOYEHUM XOJIOM BOJisl HUTKA Ha OCHOBI KiIHEMaTHYHUX Ta KIHETOCTATHYHUX
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