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KuiBchkuil HalliOHABHHUN YHIBEPCHTET TEXHOJIOTIH Ta AU3aiHy

BU3HAYEHHS TPUBEJAEHOI'O KOE®INIEHTY TEPTSA AJIA KIVIBHHEBUX TA
TPYBYATHUX CITPAMOBYBAYIB HUTKH TPUKOTAKHUX MAIIIUH

B po6omi HasedeHi peayabmamu 00cAidxHceHb 3 8U3HAYEHHS npusedeH020 Koediyienmy mepms Humku npu ii
83aeModii 3 N0BePXHAMU Kilbyesux ma mpy6uamux cnpsimMo8ysayie Kpya108°a3aAbHUX mpukomaxcHux MawuH. OmpumaHi
aHaaimuy4Hi 3aaexcHocmi y eueas10i mpaHcyeHOeHMHUX pIHSIHb 01 8U3HAYEHHS Kyma padianbHO20 0XONJAeHHS HUMKU
nosepxHer cnpsmosgysaya HUMKU. /1 8U3HAYEHHSl KYyma OXON/eHHs1 SUKOpUcmosyeascsi a/20pumm oduxomomii ma
cneyianbHO po3pobeHa npozpama.
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DETERMINATION OF FRICTION COEFFICIENT FACTOR FOR RINGS
AND TUBULAR TRAILERS OF THREAD OF KNITTED MACHINES

The imperfection of the design of the ring and tubular yarn guides does not allow minimizing the tension during operation of the
knitting machine. The peculiarities of the process of thread interaction with the guiding and working organs of knitted machines, when there
is a radial engagement with the surface of the guiding element of the thread, leads to an additional increase in its tension up to 30%, which
causes breakages. This negatively affects the performance of equipment and the quality of the products being vented. The solution of this
problem is of great importance for the improvement of the technological processes of the knitting industry from the viewpoint of increasing
the productivity of technological equipment and the quality of the products being let out. Thus, the topic of this article is relevant, which is
important for improving the design of existing ring and tube guides and developing new ones. Objects and methods of research. Ring and
tubular guides are an integral part of the thread supply system of the technological equipment of the knitting industry. The imperfection of
the design of annular and tubular guides does not allow minimizing the tension of the thread during the operation of the technological
equipment and leads to a violation of the technological regime. First of all, this affects the features of the process of interaction of the yarn
with the guide taking into account the radial coverage of its surface, which is predetermined by the structure and material, the specificity of
the filament manufacturing, the length of the individual filaments and their mutual relative relative position, as well as the unevenness of the
input tension. Theoretical basis for solving scientific and technical problems are the works of leading scientists in the branches of technology
of textile and knitted productions, textile materials science, thread mechanics, elasticity theory, mathematical modeling. In theoretical
studies, methods of the theory of algorithms, analytical geometry, experimental planning, and statistical processing of research results were
used. When developing software, modern languages of object - oriented programming were used. Practical significance. The improvement of
the design of the ring and tube guides of the yarn of knitted machines makes it possible to minimize their tension, reduce the breakage of the
yarn, it is important for improving the technological processes of the knitting and garment industry from the viewpoint of increasing the
productivity of the technological equipment and the quality of the products being let out.
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Beryn

Axmyanvuicms. HenockoHamicTh KOHCTPYKIIT KiJbLIEBUX Ta TPyO4acTHX CHIPSIMOBYBaudiB HUTKH He
JI03BOJISIE 3/IIICHIOBATH MIiHIMI3allil0 HATATY B Impoleci poboTh TpukoTaxHoi MammHH [1]. OcobmuBocTi mpouecy
B32€MOJIii HUTKH 3 HAMpPaBIISIOYMMH Ta POOOYMMH OpPraHAMH TPUKOTAXKHUX MAIHMH, KOJHM Ma€ MiCIe paiajbHe
OXOIUICHHS MMOBEPXHEI0 HAIPSIMHOTO €JIEMEHTY HUTKH, MPHU3BOJMTH JO0 JOJATKOBOIO 3pOCTaHHs ii HaTsry mo 30%,
mo Bu3uBae oOpuBH [1-3]. Lle HeraTuBHO BIDIMBA€ HA MPOXYKTHBHICTh YCTATKYBaHHS Ta SIKICTh TOTOBOI MPOIYKIIii.
Po3p’si3anHs 1€l 3amavi Mae BaKIIMBE 3HAUCHHS JUIS YIOCKOHAJCHHS TEXHOJOTIYHHX IPOIECIB TPUKOTAXKHOI
TIPOMHUCIIOBOCTI 3 TO3WII IJBUIIEHHS TNPOAYKTUBHOCTI TEXHOJOTIYHOTO YCTaTKyBaHHS Ta SKOCTi TOTOBOI
npoxykuii [3—7]. TakuMm YMHOM, TeMa JAaHOI CTATTI € aKTYaJIbHOIO, SIKa Ma€ BaXKJIMBE 3HAUEHHS ISl YIOCKOHAIICHHS
KOHCTPYKIIii ICHyIOUHX KIUJTBIIEBUX Ta TPYOUACTUX CIIPSIMOBYBAYiB Ta po3poOku HOBHX [1, 8—12].

O6'exmu i memoou docnioxncenns. KinblieBi Ta TpyO4acTi CIpsSMOBYBaui € CKJIQJIOBOIO YaCTUHOK CUCTEMH
nojiadi HUTKH TEXHOJOTIYHOTO YCTATKYBAaHHS TPUKOTAXKHOI MPOMHUCIOBOCTI. HenOCKOHANICTh KOHCTPYKIIi
KIJIBLIEBUX Ta TPyOYACTHX CIPSIMOBYBauiB HE TO3BOJISIE 31HCHIOBATH MiHIMI3allil0 HATATY HUTKU B IpoIieci po0oTH
TEXHOJIOTIYHOTO YCTATKYBAHHSI 1 IPU3BOIUTH JI0 MOPYIICHHS TEXHONOTIUYHOTO peskumy [ 1, 2]. B mepiry uepry, Ha 1ie
BIUTMBAaE OCOOJIHMBOCTI MPOIECY B3a€MO/Iii HUTKU 3 HANPSIMHOIO 3 YpaxyBaHHSAM PaliallbHOTO OXBATy ii MOBEPXHI, IO
3YMOBJICHO CTPYKTYPOKO 1 MaTepialoM, CIeHU(iKOK BHTOTOBJICHHS HUTKH, TOBXKHUHOK OKPEMHX €IEMEHTapHHX
BOJIOKOH Ta iX B3a€MHHUM PO3TAlIyBaHHSM BiJHOCHO OIMH JIO OJHOTO, & TAKOXX HEPiBHOMIPHICTh BXIJHOTO HATATY
[2, 3—6]. TeopeTHYHOIO OCHOBOIO TIPH BHUPIMICHHI HAYKOBO-TEXHIYHOI MPOOJIEMH € TIpami MPOBiTHMX BUYCHHUX B
rajy3sx TEXHOJIOTii TEeKCTHJIBHOTO Ta TPUKOTAXKHOTO BHPOOHWITB, TEKCTHJIBHOTO MaTepialloO3HABCTBA, MEXaHIKH
HUTKH, TeOpii NPYXHOCTi, MATEeMATHYHOTO MOJCIIOBAHHA. Y TEOPETUYHMX AOCITIIKEHHAX BHUKOPHUCTAHO METOIU
TEopii aJropuTMIB, aHANITHYHOI TeOMETpil, MIAHYyBAaHHsS EKCIIEPUMEHTY Ta CTATHCTUYHOI OOpOOKM pe3ysbTaTiB
npocnimkenb. [Ipu  po3poOui mporpaMHOro 3a0e3NeueHHs] BHKOPUCTOBYBAJIUCS CYy4acHi MOBH 00’€KTHO —
opieHTOBaHOTO nporpamyBanHs [1, 3].

Ipakmuune 3nauenns. Y JOCKOHAJICHHS KOHCTPYKIi KUIBIEBHX Ta TPyOUacTHUX CHPSMOBYBAa4iB HHUTKH
TPHUKOTAXKHUX MAIIHH J03BOJISIE MiHIMI3yBaTH 1X HATAT, 3MCHIIUTH OOPUBH HUTKH, [0 Ma€ BAXKJIUBE 3HAYCHHS IS
YIOCKOHAJEHHS TEXHOJIOTIYHUX TPOLECIB TPUKOTAXKHOI Ta IIBEHHOI NPOMHUCIOBOCTI 3 TO3MLIl MiABUILCHHS
NPOAYKTUBHOCTI TEXHOJIOTIYHOTO YCTATKYBAHHS Ta SIKOCTI TOTOBOT mpoayKii [1].
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ITocranoBka 3aBIaHHA

Po3pobutn MaremMaTHYHI MOJIENi IS BU3HAUSHHS IPUBECHOT0 KOe(illiEHTY TepTs MPU B3aEMOIIT HUTKH 3
KIJBLIEBUMHU Ta TPYOUaCTHMH CIPSMOBYBaYaMH HUTKH TPUKOTAXKHUX MAIIUH 3 ypaxyBaHHAM IX pealbHUX (Qi3HKO —
MEXaHIYHHX BIACTHBOCTEH, CTPYKTYPH Ta YMOB MEPEpPOOKH Ha TEXHOJOTIYHOMY 0018 IHAHHI.

Po3poOutn anropuT™M MeTOAy AMXOTOMIi TMPH PO3B’sA3aHHI TPAHCICHACHTHHX PIBHSAHb Ta OPOTPaMHE
3a0e3neyeH s Ui BU3HAYECHHS BHCOTH CETMEHTY 3allOBHEHOTO MarepiajoM HUTKH, PaialbHOTO KyTa OXBaTy
MOBEPXHI HUTKH HAMPSMHOIO MOBEPXHEIO Ta MPUBEICHOTO KOSDILiEHTY TEpPTSL.

BcraHOBHTH 3aNI€KHOCTI MPHUBEICHOTO KOCQIMIEHTY TEPTS BiA CIIBBiTHOIICHHS BHYTPINIHBOTO PAIiyCy
KJTBLEBUX Ta TPyOuYacTHX CHPSMOBYBAYiB Ta PO3PAXYHKOBOTO paiiyci MOMEPEYHOrO IMEPETUHY HUTKU TS
ONITUMI3aIlil TEOMETPUYHI MapaMeTpu PoOOYNX OpPTraHiB CHCTEMH IOAadi HUTOK Ha TPUKOTAXKHOMY OOJIaTHAHHI 3
O3UIIi{ MiHIMIi3aIlil HaTATY B poOOUiii 30Hi.

OcHOBHA YaCTHHA

[puBenenuii koedilieHT TepTs, NPH B3AEMOJI] HHUTKM 3 IIOBEPXHEI0 KUIBLEBHX Ta TPyO4YacTHX
CIPSIMOBYBauiB, KOJIM Ma€ Miclie pajlialibHe OXOIUICHHS MMOBEPXHI HUTKU HAMPSMHOIO BU3HAYAETHCS 32 (POPMYIIO0
[1-3,13]

. 0
sin(—)
—4 2 €))
f - . f;)a
J +sin(9)
ne f — npuBenenuit koedimieT TepTA; O — pamiaNbHUE KYT OXOIUIEHHS TOBEPXHI HUTKU HAPABISIOUOL);

Jo — Koe®iLieHT TepTs HUTKY 110 HANPABJIIOUiil ITOBEPXHI IIPU BiACYTHOCTI pajialbHOr0 OXOILICHHSL.

Ha puc.1 moka3ana 3araipHa po3paxyHKoBa cxema. [Ipd BHpINIeHHI HBOTO MHTAHHA, IS KOMIDIEKCHUX
HUTOK Ta TpPSDKi, MOKHA PaxyBaTH, IO TIPH B3a€MOJIEI0 3 BHYTPIMIHBOIO MOBEPXHEIO KITBIEBUX Ta TPYOUACTHX
CIPSIMOBYBaYiB OKpeMi eJIeMEHTapHI BOJIOKHA OYIOyTh 3aliMaTH Take TOJOKEHHS, MPH SIKOMY iX HaTAT Oyae MaTh
MiHiManbHe 3HadeHHs [1, 3, 8—12]. V npomMy BUMaAKy MOXKHA paxyBaTH, [0 IEPETUH KOMILIEKCHOI HUTKU YU MPSDKI
nedopmyerbest 1 puiiMe Gpopmy cerMeHTa.

[Inoma cermenTta 6yae BU3Ha4aTHCS 3a (HOPMYIIOI0

R—h
S, = R arccos( Y—(R—hW2Rh -1, )

R
e S, — mioma cerMenTta; R — BHyTpilHil paaiyc KigbLeBuX Ta TpyOYacTHX CIPSMOBYBadiB; /1— BHCOTa
CEerMeHTa.

[Tomra cermenTa O6yae BU3HAYaTHCS 32 (HOPMYIIO0

S.=nr), 3)

ae 7y — pajiyc MoNepeyHoro nepeTuHy HUTKH.

3 ypaxyBaHHAM piBHSHHS (3) piBHSIHHS (2) Oye MaTu BUTIISA
R-h
zr, = R* arccos( 7 Y—(R—h)N2Rh—h* . 5)
PiBusuns (4) mpencraeise co0OK TPAHCUEHIEHTHE PIBHAHHS BigHocHo A . Jlns ioro BupimieHHs
HEoOXiTHO BUKOPUCTOBYBATH YUCENbHI MeTou. Hamu OyB 00paHuiit MeTO TUXOTOMII.

6

Puc. 1. 3araabHa po3paxyHKoBa cxema

LinboBa GyHKIisT Oyne MaTH BUIIISL
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g=nri —R arccos(RI;h)—(R—h)\/ZRh—hz , )

ae g — 3HAUCHHS LIJbOBOI QYHKIIIT.
IlepeiinemMo 10 pO3risigy MeTody AineHHs Biapisky [A.,h,,,] HaBmin (Merox muxotomii). CyTs MeTomy

nousra€ B NmoOyIoBi iTepauiiiHol MOCHiIOBHOCTI BKJIAJEHMX OAWH B OIHOrO Biapiskie [/, ,h

in®""i+ln

] , xinmi sxux
IPEACTABISIOTH MOHOTOHHI nociigosuocti {4, },{h,, } , npudomy

) . R—x.
5 = +2hf+1 & = 7}~ R arecos(~— )= (R =5 N2RA =)0, b, <&,

ne ¢ — KopiHb TpaHCLEHASHTHOTO piBHsHHS (5) Ha Binpisky [4,,h, ] .

>E n=12..

36ikHiCT JaHOrO Meroxy moBinbHa. IIpore mpu Oynb-skiit mupuui Bimpisamms [A,h,,,] 30bkuicTh

rapaHToBaHa. J{ns peamizallii anropuTMy METOAY OUXOTOMii Oyna po3poOiieHa cIieriajpHa IMporpama Ha MOBI
Object Pascal B cepemoBumii Delphi. Ha puc. 2 mpencrasieni ¢gopma mporpamu 3 pe3yiabTaTaMi BHU3HAUCHHS
BHCOTH CEIMEHTY Ta (hopMa IPOTpaMH IJIsl BUSHAYCHHS [IPUBEIEHOTO KOeDII[iEHTy TepTs Ul PI3HOTO BUAY HUTOK.
Benmunna pagialbHUA KyT OXOIUICHHS OBEPXHI HUTKH HAIIPABIII04O00 Oyie BU3HAYATHCA 32 (HOPMYIIO0

R-h
) Q)

Pesynbratn po3paxyHkis 3a hopmynaamu (1), (5), (6) npencrasieHi B Tabnuiix 1, 2 Ta Ha puc. 3.
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Puc. 2. d)oth nporpamMu

Tabmums 1
Pe3yibTaTH BU3HAYEHHSI BUCOTH h cerMeHTa 3aM0BHEHOT0 MaTePiaioM HUTKH
rH R=1.5 R=2 R=2.5 R=3 R=3.5 R=4 R=4.5 R=5
0,1 0,0572 0,0481 0,0430 0,0396 0,0370 0,0349 0,0334 0,0320

0,2 0,1449 0,1216 0,1085 0,0998 0,0933 0,0882 0,0840 0,0806
0,3 0,2507 0,2096 0,1868 0,1715 0,1603 0,1515 0,1444 0,1385
0,4 0,3712 0,3090 0,2749 0,2522 0,2356 0,2227 0,2122 0,2034

0,5 0,5047 0,4180 0,3712 0,3403 0,3178 0,3002 0,2859 0,2741
0,6 0,6509 0,5356 0,4748 0,4349 0,4058 0,3832 0,3650 0,3499
0,7 0,8095 0,6615 0,5851 0,5354 0,4993 0,4713 0,4488 0,4300
0,8 0,9813 0,7950 0,7016 0,6412 0,5976 0,5641 0,5369 0,5144
0,9 0,9999 0,9362 0,8241 0,7523 0,7007 0,6610 0,6290 0,6025
1,0 0,9999 0,9999 0,9521 0,8681 0,8079 0,7618 0,7248 0,6942
Tabmums 2
3HaYeHHS NPUBEICHOr0 KoedilieHTy TepTs
rH R=1.5 R=2 R=2.5 R=3 R=3.5 R=4 R=4.5 R=5
0,1 0,5643 0,4025 0,3211 0,2713 0,2369 0,2114 0,1921 0,1766
0,2 0,8710 0,6350 0,5101 0,4319 0,3777 0,3375 0,3065 0,2817
0,3 1,0863 0,8181 0,6638 0,5644 0,4947 0,4428 0,4025 0,3701
0,4 1,2307 0,9665 0,7944 0,6793 0,5973 0,5357 0,4875 0,4486
0,5 1,3128 1,0863 0,9067 0,7808 0,6891 0,6194 0,5644 0,5200
0,6 1,3375 1,1808 1,0035 0,8711 0,7720 0,6957 0,6352 0,5859
0,7 1,3080 1,2519 1,0863 0,9515 0,8475 0,7660 0,7007 0,6471
0,8 1,2271 1,3011 1,1562 1,0230 0,9161 0,8307 0,7614 0,7043
0,9 1,2158 1,3294 1,2140 1,0863 0,9785 0,8905 0,8182 0,7580
1,0 1,2158 1,3354 1,2603 1,1418 1,0351 0,9456 0,8711 0,8085
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BucHoBku

Po3pobuieni MaTeMaTH4Hi MOJIENI U BU3HAYCHHSI [TPUBEICHOTO KOe]ILliEHTY TEPTS NPU B3a€MOJIi HUTKH 3
KIJIBLIEBUMH Ta TPYOUaCTHMH CIPSAMOBYBaYaMH HUTKH TPUKOTAXKHUX MAIIUH 3 ypaxyBaHHAM IX pealbHUX (Qi3HKO —
MEXaHIYHUX BIACTUBOCTEH, CTPYKTYpH Ta YMOB IepepOoOKH Ha TEXHOJIOTIYHOMY OOJIaIHaHHI.

Po3po0iiennii anroput™M MeToAy MOJOBUHHOTO PO3IUICHHS BIIPI3KYy IPU PO3B’SI3aHHI TPaHCLEHICHTHHX
PIBHSIHB Ta MporpamMHe 3a0e3nedueHHs Il BH3HAYEHHS BHCOTH CErMEHTY 3allOBHEHOTO MaTepiaioM HUTKH,
paniabHOTO KyTa OXBaTy MOBEPXHI HUTKH HAIIPSMHOIO TIOBEPXHEIO Ta MPUBEICHOT0 KOe(DIIlieHTY TepTs.

BcranosneHi rpadiuHi 3aje:KHOCTI MPUBEICHOTO KOE(IIEHTY TEpPTs BiJ CITIBBIJHOIIEHHS BHYTPIIIHBOTO
paniycy KUIBIIEBHX Ta TPyOUYacTHX CHPSIMOBYBadiB Ta PO3PaxyHKOBOTO pajiiyci IOMEPEYHOr0 MEPEeTHHY HUTKH, IO
JO3BOJISIE ONTHMIi3yBaTH T€OMETPHYHI MapaMeTpu pPOOOYMX OpraHiB CHCTEMH IMOJadi HUTOK HA TPHUKOTAKHOMY
o0aHaHHI 3 TO3HUIIIT MiHIMi3aMii HATATY B POOOUil 30Hi.

paes K mapmn upusctemi

| | e, i
@ o1 02 03 04 05 06 07 08 09 u 01 mz 03 @4 0% me a7 08 0%

Puc. 3. I'pagiuni 3a1e:xxH0cTi BHCOTH h cerMeHTy Ta npuBeeHOro KoediuieHTy TepTs
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