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AJITOPUTMIYHE TA ITPOT'PAMHE 3ABE3IIEYEHHS CAITP
CTPYKTYPHMX EJJEMEHTIB BEJIMKOI KPUBU3HU

SHCHERBAN V.YU., KIRICHENKO A M.
ALGORITHMIC AND SOFTWARE SAPR STRUCTURAL ELEMENTS OF GREAT CURVITY

Annotation. Object and article of research. The technological processes of textile
industry come forward a research object, and the system of serve of filaments comes forward
the article of research. A purpose consists in the got dependences of initial namsey of textile
filament on the radius of curvature sending of surface of large curvature, entrance pull,
corner of scope, type of raw material taking into account correlation of radius of crossing of
filament and internal radius of sending taking into account inflexibility on a bend,
deformation in the area of contact, nonlinear dependence to the coefficient of friction from
entrance pull and radius of curvature of surface in a normal plane. Scientific novelty and
practical value of the got results. Optimization of pull of textile filament before the working
area of technological equipment (area of knitting, forming of fabric, sewing together of
details of clothes) from position of his minimization allows to decrease the precipices of
filaments, time of stop of technological equipment and to promote quality of products that is
produced. Methods and research facilities. Theoretical basis at the decision of scientific and
technical problem are labours of leading scientists in industry of textile production,
mechanics of filament, mathematical design. The methods of integral and differential
calculation, theoretical mechanics, planning of experiment and statistical treatment of results
of researches are utillized in theoretical researches. A task consists in diminishing of
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oscillation of pull of filament before a working area by the improvement of structural
parameters of the system of serve of filament on the basis of optimization of structural
parameters of component elements and real law of change of pull of filament.

Keywords: textile filament, sending surface, curvature, friction, radial scope.

Beryn

Merta mossirae B OTpPUMaHi 3aJ€XKHOCTI BUXIJTHOTO HATATY TEKCTHIIBHOI
HUTKA BiJl pajiyCy KpWBHHU HANpaBJSIFOY0i TIOBEPXHI BEIHMKOiI KPUBUHH,
BXITHOTO HATATY, KyTa OXOIUICHHS, BHIY CHpPOBHHHU [1-3] 3 ypaxyBaHHSIM
CHIBBIJIHOLIEHHS pajiycy TMepeTHMHY HUTKM Ta BHYTPIIIHBOTO pajiycy
CIpSIMOBYBaua 3 ypaxyBaHHSM >KOPCTKOCTI Ha 3TWH, nedopmariii B 30HI
KOHTAKTy, HENHIHHOT 3aJIe)KHOCTI KOe(illleHTy TepTs BiJ BXIIHOTO HATATY Ta
paniycy KpHBHHH ITOBEPXHi B HOPMaJIbHIN IIIOMKHI[2, 4, 6].

3aBHaHHA TIOJIITA€E B 3MCHINCHHI KOJNMBAHHS HATATY HHUTKH TIEPen
poOOYOI0 30HOK LUISIXOM YIOCKOHAJICHHS KOHCTPYKTHBHHX IapameTpiB
CHCTEMH I10/1a4i HUTKM Ha OCHOBI ONTHMIi3allii KOHCTPYKTUBHUX IapaMeTpiB
CKJIaJIOBUX €JIEMEHTIB Ta pPeasbHOT0 3aKOHY 3MiHM HATATY HUTKHU[1,2].

OO0’€KTOM JOCHIPKEHHS BUCTYNAIOTh TEXHOJIOTIYHI NPOLECH TEKCTHIBHOT
raysi, a mMpeIMeToOM JOCIHIHKEHHS BUCTYIIA€ CUCTEMA T0/1adi HUTOK.

TeopeTHYHOI0 OCHOBOIO MPHU BUPINICHHI HAYKOBO-TEXHIYHOT MpoOIeMHu €
mpani TPOBITHUX BYCHHX B Tally3l TEKCTHIHHOTO BHPOOHUIITBA, MEXaHIKU
HUTKH, MaTeMaTHYHOTO MojentoBanHsA[1,3,5]. YV TeopeTHyHUX MOCIIIKEHHIX
BUKOPHCTAHO METOMW IHTErpaJbHOTO Ta IU(EPEeHILIHHOr0 YHCICHHS,
TEOPETHYHOI MEXaHIKH, IUITAHYBaHHS €KCIEPHMEHTY Ta CTaTHCTHYHOI 0OpOOKH
pe3yabTaTiB 1ociimKeHs[1,6].

OnTuMmizalliss HaTATY TEKCTHJIbHOI HHUTKH Tiepes] pPoOO0Y0I0  30HOIO
TEXHOJIOTIYHOTO yCTaTKyBaHHA (30Ha B'sS3aHHS,  (OPMyBaHHS TKaHWHH,
3IMBaHHS JIETAICH OAATy) 3 IMOo3MUil Horo MiHiMizamii J103BOJISIE 3MEHILHUTH
OoOpHMBM HHTOK, Yac 3yNHHKHA TEXHOJIOTIYHOTO YCTaTKyBaHHSA 1 IiJBHIINTH
AKICTB MMPOAYKIIT 0 BHITycKaeThesA[ 1-3].

P

Puc.1. 3aranbHa po3paxyHKOBa cxema
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OcHOBHa YacTHHA

Ha puc.l mnoka3zana 3arajgbHa po3paxyHKoBa cxema. Hwurtka oruHae
OWTHAPHYHY HANpsMHY TIIOBEpXHIO paniycy R. BXimHWiA HaTIr HUTKH
JOPIBHIOE Ry, a BUXIIHUA HATST HATKH TOpiBHIOE P. KyT OXOIJICHHS HHUTKOIO
WIHAPHYHO! HANPSIMHOI JTOPIBHIOE ¢=@p +0py +Pen2 ~ Punel — Punc2s A€ @p- KYT
OXOIUICHHSI HUTKOIO HanpsMHOI 0e3 ypaxyBaHHS 3MHHaHHS Ta KOPCTKOCTI Ha
3TUH (Ha pUC.] ¢p =71); @yl 9en2 - KYTH, Ha SIKi 30UTBIIYETHCS KYT ¢ p 338 PAXYHOK
nedopmariii 3MHHAHHS B 30HI KOHTaKTa HUTKHU 3 HAIPSIMHOIO; ¢y Puoc2 - KYTH,
Ha SIKi 3MEHIIYETHCSA KYT ¢p3a PAXyHOK HASHOCTI KOPCTKOCTI HUTKH Ha 3THH.
Cucrema nu¢epeHIIHHIX PIBHSHB, SIKa ONMCYE PIBHOBAr'Y HECKIHUYEHHO Majloro
€JIEMEHTA HUTKH ds = (R+r)do (s - IyroBa KoopauHarta) Mae BUIiy [1-3, 5]

%:FTP, N=bE,s, WPF&]:N’ (1)

lie P - HATAT HATKH; Fy,, - CUJIA TEPTH, KA /i€ HA HECKIHYCHHO MAIIUH EJIEMEHT
HUTKH; N- TIHTOMa HOpPMallbHa peakilis HalpsMHOI IOBEPXHi; s- JIyroBa
KOOPAMHATA; p,- IMMPUHA CHiJy KOHTAKTYy HUTKU 3 HAIPSIMHOIO MOBEPXHEIO; E -
MOJYJIb TIPYKHOCTI HUTKY TIpX CTHCKaHHI [1].

Buxozmstuu 3 1poro cuiy Tepri Fy,Ta KOEDIUIEHT TEPTS f  MOXKHA

MMPCACTAaBUTH HACTYITHUMHU 3aJICIKHOCTAMU

. B
4sin(=)
o nop__ a4 2 a 2)
Frp = fupN". f b(p"’,f”'u ﬂ+sin(,8)b¢;”’-

Ie n,a,b,n;- NEAKI KOHCTAHTH, 3HAYCHHsI SKUX 3QJIEKHUTh BiJ| BHIy MaTepiajiB
HUTKHA Ta HalpsAMHOI Ta yMOB B3a€MOJii MiX HHMH; 7, - IIPUBEIEHHI
Koe(illieHT TepTs; p- pamianbHUN KyT OXOIUIGHHS HHTKH ITOBEPXHEIO
HanpsIMHOI[5]; #- KoedillieHT TepTs NPH BiACYTHOCTI PajiaJlbHOIO OXOIJIEHHS.
Tak 3HaueHHS n3HAXOAMTbCA B Mexax 2/3<n<] [1,3]. Komu n; =0, TO 3
JPYroro piBHSIHHA cUcTeMH (2) OyneMo MaTu f =a/b -

UucenbHe iHTErpyBaHHSA CHCTeM udepeHmiiianx piBHAHHEL (1) Ta (2)
JIO3BOJIMIIO OOYAyBaTH rpadivHi 3aJeKHOCTI HATATY BEAYYOl T'JIKM HUTKH BiJ
paniycy IUIIHAPHYHOT HAPSMHOI (prc.2): U KapOHOBOT KOMIUIEKCHOI HUTKH
174 T (1 xpuBa); nans Bicko3HOi mmrtanensHol mpsbki 93,5 T(2 kpuBa); s
6aBoBHsHOT npsiki 100T(3 kpusa).
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PucyHok 2- 3ajie:KHOCTI HaTATY BeIy4ol FJIKM HUTKH BiJ
paniycy MITIHAPHYHOT HAIPSIMHO1

BucHoBku

OTpuMaHi 3aJIeXKHOCTI BUXIJHOTO HATSTY TEKCTHJIBHOI HUTKH BiJl paaiycy
KPUBUHM HAMpPAaBJISI040T TMOBEPXHI BEJIMKOT KPUBWHHU, BXIJHOTO HATATY, KyTa
OXOIUICHHS, BHWJY CHPOBHHM 3 YpaxyBaHHAM CIIBBIJHOIICHHS pajiycy
NEepeTUHY HUTKM Ta BHYTPILIHBOIO pajiycy CHpPSMOBYBaua 3 ypaxyBaHHIM
JKOPCTKOCTI Ha 3THH, Aedopmarii B 30HI KOHTAaKkTy, HENiHIHHOI 3aeXHOCTI
KOoeQiIlieHTy TepTsd BiJ BXIJHOTO HATATY Ta pajiycy KPUBUHHU ITOBEPXHI B
HOPMAJIBbHIHN IUIOMINHI.
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LIEPBAHb B.1O., .I.<AHALHHI/IK BIO
IIPOT'PAMHE 3ABE3INEYEHHA KOMITI'IOTEPHOI PEAJII3ALIT

PEKYPCHUBHOI'O AJITOPUTMY
SHCHERBAN V.YU., KALASHNIK V.YU.
SOFTWARE OF COMPUTER IMPLEMENTATION OF RECURSIVE ALGORITHM

Annotation. On the basis of realization of the developed algorithm the flat and spatial
task of synthesis of the system of serve of filament is first decided on round knittings machines
for the case of obstacles as verticals and circles, and software is developed for the search of
optimum form of priming of filament. A purpose consists in the improvement of the resilient
system of priming of filaments on round knittings machines on the basis of stabilizing of pull.

The technological processes of knitting industry come forward a research object, and
the system of serve of filaments comes forward the article of research on round knittings
machines. A task consists in the decision of flat and spatial task of synthesis of flow diagrams
of line of priming of filament on round knittings machines for the case of obstacles as
verticals and circles on the basis of calculable chart of algorithm of successive optimization
which minimizes searches in the tree of variants and to develop the proper software.

Keywords:  filament, guider, device for the pull of filament, priming line, round
knitting machine.

Beryn

Merta nonsirae B yJOCKOHaJEHHI (hOpMH JTiHIT 3apaBKH HUTKA Ha OCHOBI
aHani3y YMOB B3a€MO,Hﬁ HUTKHU 3 KOHCTPYKTUBHUMU CJICMCHTAMMU, K1 BXOJATH B
CHCTeMy I0Jlaui HUTKH (CIIPSIMOBYBadi HUTKH, IPUCTPOT IS HATATY HUTKH) Ta,
Ha 0asi I[bOTO, ONTHMI3yBaTH TPAHWUYHI YMOBH HAa BXOHi Ta BHXOHiI 3 IHX
CJIEMCHTIB TAaKUX MapaMeTPiB K KYTH OXOIUICHHS HAIPAaBJISIOYMX MOBEPXOHB,
paniycu KpUBU3HH IIUX ITOBEPXOHS [ 1, 3, 6].

O0’€KTOM IOCTIKEHHS BICTYIAIOTh TEXHOJOTIUHI MPOLIECH TEKCTHIBHOT
raﬂy3i, a npeaAMETOM ,Z[OCJ'Ii,I[)KCHHH BUCTYIIA€ CUCTEMaA HOI[a‘Ii HUTOK.

OCHOBHMMH METOIAaMH JOCHIDKEHHS BHCTYNAIOTh TEOPETHYHI Ta
CKCICPHMEHTAbHI  JOCHI/KCHHS, sAKi  0a3ylOTbCsi Ha  BHKOPUCTAHHI
TEKCTHJIBHOTO MAaTepiajo3HABCTBA, MEXAHIKM HHUTKH, TEOpil MPYKHOCTI,
MaTEMaTHYHOTO MOJIEIIOBAHHS, METOMIIB Teopii aJTOpUTMIB, aHATITHYHOI
reoMeTpii, TIaHyBaHHS €KCIICPUMEHTY Ta CTaTHCTHYHOI 0OpOOKH pe3yibTaTiB
nociipkeHb. [Ipu po3poOIli mporpaMHOTo 3a0e3MeUeHHS BHKOPHUCTOBYBAIHCS
Cy4yacHi MOBHU 00’ €KTHE — Opi€EHTOBAaHOTO IporpamyBanHsi[1-2, 3,6].

yHOCKOHaHeHHﬂ CHCTCMH HO,Ha‘-Ii HUTOK Ha TEXHOJIOTIYHHUX MAIIHuH
TEKCTWJILHOT Ta IIBEHHOI MPOMHMCIIOBOCTI JO3BOJSIE MIHIMI3yBaTH iX HaTAr B
poOouiii 30HI, 3MEHIIUTH OOPHBH, IO Ma€ BaXJHMBE 3HAYCHHS IS
VIOCKOHAJICHHS  TEXHOJOTIYHHX  TPOLECIB 3  TO3WIII  IiIBUIICHHS
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