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Originality. Got equalization for determination of pull of filament taking into account
inflexibility on a bend, wrinkle and nonlinear dependence of friction properties.

Practical Value. The parameters of the system of thread guide spurs are optimized,
that allowed to bring down a precipice and, as a result, promote the productivity of
technological equipment and quality of products that is produced.

Keywords: thread tension guide surface, an angle of, crumpling, bending stiffness.
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KuiBchkuii HallioHaJIbHUI YHIBEPCUTET TEXHOJIOTIH Ta TU3aiHy

BILIUB IBUJIKOCTI B’I3AHHS B’SAI3AJIbHOI MAIIIMHU HA MIIHICTD
ITPAXKI

Memor npogederux 00CaioNceHb € NIOBUWEHHS eeKmUBHOCMI pobomu 6 A3aIbHUX
MAWUH WAaxom eubopy payionanvHoi weuokocmi 6 ’azanua. Ilpu eupiwenni nocmasneHux
3a0auy  OyIU BUKOPUCMAHI CYYACHI Memoou MeOpemuyHux ma eKCnepumMenmanrbHux
docrniodicenb. B pobomi npedcmaeneno pesynomamu  eKCNePUMEHMATbHUX OOCTIONHCEHD
BNAUBY WIBUOKOCMI 8 A3aHHA Kpyenos a3anreHoi mawunu muny KO ua 3miny miynocmi
0asosHANHOI npsici ma 8icko3Hux HUmok. Ooepicano epagiku 3mMiHU MIYHOCMI NPsaXCi ma
HUMOK 8 3aNeHCHOCHI 8I0 WUBUOKOCMI 8 SA3AHHSL.

Haykoea nosusna ooepicanux pesyibmamis noiseac 8 noOalbuoMy pO3GUMKY mda
VOOCKOHAIeHHI meopii 8 SA3aHHs ma NPOeKmy8aHHs KpYeio8 A3aNbHUX MAUIUH.

Ilpakmuuna 3nauumicme podOoOmMu NONA2AE 6  BUKOPUCMAHHI — 00EPHCAHUX
pe3yibmamis 00CNiONHCeHb NpU po3pooOYI HOBUX BUCOKOWBUOKICHUX MoOenell 8 A3aANbHUX
Mawun .

Knrwwuosi cnosa: 6’s3anvha mawuna, weuoKicmes 6’s3aHHs, 0ABOBHAHA NpPAdICA,
8ICKO3HA HUMKA, MIYHICMb HUMOK.

Beryn. CydacHOIO TEHICHIEI0 PO3BUTKY TPHUKOTAXKHOTO MAIIMHOOYAYBAaHHS €
MIJIBUINCHHS IBHUIKOCTI B’sI3aHHS B’sI3aJIbHUX MAIIWH, 30KpeMa KpyrioB’ si3anbHux [1]. [Ipu
bOMY aKTyaJIbHUM 3aJIUIIA€THCS MUTAaHHS BIUIMBY IIBUAKOCTI B’S3aHHS TPUKOTAKHOTO
MOJIOTHA Ha 3MiHY MIITHOCTI MepepOoOIIOBaHOI CHPOBUHHU (TIPSIK] Ta HUTOK).

Hocnimkennss [1] moka3yrooTh, IO Ha 3MiHY MIIHOCTI MpsKi Ta HHUTOK, IO
NepepoOTIOIOTECS Ha KPYTJIOB S3aJIbHUX MAIllMHAX, CYTTEBO BIUIMBAIOTh KOHCTPYKIIIT
poOouMX OpraHiB MexaHi3MiB B’si3aHHS (TOJKH, IIATHHK). OHAK, BaXKJIMBE MUTAHHS BIUIUBY
MIBUKOCTI B’SI3aHHS Ha MIIHICTh MPSDKI Ta HUTOK BCE 1€ 3THIIAETHCS HE BUBYCHHUM. ToMy
3a/1auero JTaHUX JOCTIIHKEHb € eKCIIEPUMEHTAIBHI JOCIIKEHHS BIUIMBY IIBUIKOCTI B’ SI3aHHS
B’S3QIbHOI MalllMHW Ha 3MIHY MIIHOCTI TPsDKI Ta HHUTOK, IO TEPEepoOSIIOIOTHCS Ha
KpyIJIOB’ si3asibHUX MamnHax tumy KO.

IlocranoBka 3aBaanHsi. O0’€KTOM JOCHIPKEHb OOPAaHO BIUIMB IIBUIKOCTI B’sI3aHHS
KpYIJIoB’si3ainbHOi MamuHu Tuny KO Ha 3MiHy MIIHOCTI OaBOBHSHOI MpPsDKI Ta BICKO3HUX
HUTOK.

60



Mawunu neckoi npomucnoeocmi, 0061a0HanHA  ma
cucmemu ynpaeninus
Light Industry Machinery, Equipment & Control Systems

ISSN 1813 - 6796
BICHUK KHYTJ 2014 Nel

BpaxoByroun akTyalbHICTh THUTAHHS, CTAaTTA MPUCBAYCHA EKCIIEPUMEHTATLHUM
JIOCITIJKEHHSIM BIUIMBY IIBUAKOCTI B’SI3aHHS Ha MILHICTh IEPepoOIIOBaHOI CUPOBUHU (TIPSIXKi
Ta HUTOK).

PesyabTaTn pocaimkenHs. J{ociipkeHHS BIUTMBY HIBHJIKOCTI B’SI3aHHS B’A3aJIbHOI
MalliH{ Ha MIIHICTh TPSDKI Ta HUTOK MPOBOAMINCH Ha OJMHOMOHTYPHIM KPYTJIOB’sI3aJIbHIN
mamuHi MC-5 3 mgiamerpoMm TonkoBOoro mwiiHApy 500 MM, Mpairoroydol0 B BUPOOHHUUX
yMoBax. B sIKOCTI 3ampaBKu BUKOPHUCTOBYBaach 0aBOBHsHA Ipsbka 15,4x1 Tekc Ta BiCKO3HA
HUTKa 22,2 TEKC.

3MiHa MIBUIKOCTI B’SI3aHHS 3MIHCHIOBAIACH CTYIIHYACTO NUIAXOM 3aMiHH BEIY4OTO
IIKiBa KJIMHOIMACOBOI IMepeaayi mpuBoja MamuHU B aiamaszoHi Bix 0,6 mo 1,0 m/c  (0,602;
0,706; 0,811; 0,915; 1,02 m/c). 3 MeTOrO ONEpKaHHS TOCTOBIPHUX MaHUX Oynau BigiOpaHi i3
naptii cupoBuHH 10 10 000iH OGaBOBHSHOI MpPsDKI Ta BICKO3HUX HUTOK. YMCIIO 3aMipiB n
MIITHOCTI TPsDKI Ta HUTOK JO B’sI3aHHS Ta IMICHs B’S3aHHS Ha JOCIHIIKYBaHIN IIBHIKOCTI
B’s13aHHS BuOHMpasoch piBHUM 10, mo 3abe3neuyyBano HeOoOXinHY HaIidHICTh Ta TOYHICTh
pe3yNBTATIB TOCIIHKeHb (KUIBKICTh JOCIHIJIIB Ta YHCIO 3aMipiB A 3a0e3meueHHs 3aJaHOTO
KoeQilieHTy HATIHHOCTI « = 0,95 Ta (=1 3rigHo 3 [2] n>7 ).

MinHICTP TpsDKI Ta HHUTOK OIIIHIOBAjdach iX PO3PUBHUM HABAaHTAXEHHSM, IO
BHMIPIOBAJIOCH 3a JOMOMOro0 po3puBHOI Mamuau PM-3-1 3rigno 3 TOCT 6611.2-73 [3].
[lpy 11bOMY MIBHIKICTH OIyCKAaHHS HIDKHBOTO 3aTHCKada PO3PUBHOI MaIllMHU TIPU 3amipax
PO3pUBHOTO HAaBAaHTa)KEHHS OABOBHSHOI MPSHKI Ta BICKO3HMX HHUTOK (PO3paxoBYBalach IO
meroauii [OCT 6611.2-73 3 ypaxyBauusm ganux ['OCT 9092-71 ta 'OCT 8371-74)
nopiBHioBana 158,6 mm/c ta 195,8 mwm/c BiamoBigHo. OOpoOka pe3ynbTaTiB 3amipiB
PO3PUBHOTO HABAHTAXXEHHS MPSIKI Ta HUTOK 3/11HCHIOBANIACH 3T1THO 3 PEKOMEHAIisaMu [2, 4].
[Ipuknang oOpoOKHM pe3ynbTaTiB 3aMipiB PO3PUBHOTO HABAHTAKEHHS OaBOBHSHOI MPSIKi

(6061Ha Ne 1) 1o B’s13aHHS TpUBEIEHO B TaOI. 1.

Tabmuus 1 Pe3ynsTaTn 3amMipiB po3pHBHOT0 HaBaHTAaKeHHs1 6aBOBHIHOI Npstki 15,4x1 Tekce 10 B’si3aHHSA
(0006ina Ne 1)

PozpuBne Kinbkictsb n;Fi IToxuOka n; (AF; )2
HaBaHTAKCHHS MTOBTOPEHb OKpeMHX
F;, cH pe3ynbTaTiB 3aMipiB
n; AF;, cH

180 1 180 13,7 187,69

190 3 570 3,7 41,07

195 2 390 -1,3 3,38

197 1 197 -3,3 10,89

200 3 600 -6,3 119,07

n =10 31937 33621

OO0poOKa pe3y/bTaTIB eKCriepuMeHTY (Talit. 1):

— Cepe/IHE PO3PUBHE HABAHTAXKECHHS MPSDKI:
E_ > n;F; _ 1937

n 0

=193,7 cH;
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— cepeHs KBa/IpaTUYHA TIOXMOKA Pe3yJIbTaTiB 3aMipiB:

>ni(aF)?

ASl =

n(h-1

3621 __ 2,0cH;
10(10-1)

— rpanuii oBipyoro intepBainy (« = 0,95; t, = 2,26 [4]):
AF =t,AS =2,26-2,0=4,52cH,

— BiIHOCHA MOXUOKa cepii 3aMipiB:

AF

4,52

& =—-100% = ——-100% = 2,3%,
F 193,7

— MaKCHMaJIbHa BipOTiIHICTh MOMHJIKH €KCIICPUMEHTY (TIOMIJIKA MPHIALY § = 2% ):

2,3+2+£ % =4,35%,
100

E:g+5+ﬁ:
100

— OCTATOYHHH Pe3yibTaT A0CIIIKEHb!
F =F +AF =(193,7 +4,52) cH.

PesynpTaTi BIUIMBY IIBHUIKOCTI B’SI3aHHS KpYyIJIoB’si3anbHOi Mammuau MC-5 Ha

MIIHICTh OaBOBHSHOI MPSKi Ta BICKO3HUX HUTOK IpeZcTaBieHi B Tabia. 2, 3 i Ha puc. 1, 2.

Tabuuus 2 Pe3yapTaTn J0CHiIKEeHb BILIMBY WIBHAKOCTI B’I3aHHA KPYIJIOB A3a/1bHOI MAIIMHA HA
Y Yy M

MilHicTh 0aBOBHsIHOT mpstki 15,4x1 Tekc

Po3puBHe HaBaHTaXEeHHS TPsDKi, cH
NeNe Jlo B’s13aHHs [Ticns B’s3aHHS HA IBHUIKOCTI, M/C
Bobin 0,602 0,706 0,811 0,915 1,02
1 193,7+45 1786+ 7,2 176,6+2,0 | 165,4+5,6 1520+ 7,1 148,0+ 7,0
2 196,3+ 3,9 182,2+2,9 1754+ 33 | 171,2+5,2 165,8+4,3 151,0+5,8
3 195,3+3/4 1785+ 7,4 171,4+53 | 168,4+6,3 158,6+ 6,1 152,1 +4,0
4 190,8 +4,7 184,4+7,9 171,4+55 | 167,8+3,8 157,4+ 4,4 157,8+5.4
5 191,6 £4,9 1744+ 6,4 172,8+5,3 | 1655+5,6 157,0+£5,7 157,8+4,3
6 194,2+ 4,6 1744+54 | 1704+ 51 | 1648+8,1 159,8+ 8,7 156,6 + 4,6
7 193,3+ 3,7 176,4+7,2 169,0+4,7 | 164,0+4,9 | 1606 £6,6 155,4+5,8
8 190,6 + 3,0 1754+ 4,4 1716+5,2 | 165,8+4,7 164,0+ 4,7 154,8+ 6.5
9 1940+ 2,8 176,6 +7,2 167,0+6,0 | 163,2+6,0 162,6 +7,0 151,4+ 4,5
10 193,0+5,7 179,4+ 4,7 167,6 +4,6 | 166,2+ 6,6 156,0 + 4,5 152,0+5,1
Cepenne 193,3+4,1 178,0+6,1 171,3+4,7 | 166,2+5,7 158,4+5,9 153,7+5,3

FcH

178 \

173 _..._\

168 \\

163 \

158 \\

153 S

0,6 0,7 0,8 0,9 1 Vewmic

Puc. 1. I'padik BiIMBY IIBUAKOCTI B’I3aHHSA B’ A3aJbHOL
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MAaIIMHA HA MilHicTH 6aBOBHAHOT mpsi:ki 15,4x1 Tekc

Tabmmrg 3 Pe3yabTaT A0C/iIKeHb BIULIMBY MIBUAKOCTI B’ A3aHHS KPYTJIOB’SI3aJbHOI MAIINHA HA
MillHiCTh BiCKO3HMX HUTOK 22,2 TeKC

PospuBHe HaBaHTa)x<eHHs npsiki, cH
NoNe Jlo B’s13aHHS [Ticns B’s13aHHS Ha MBUIKOCTI, M/C

600iH 0,602 0,706 0,811 0,915 1,02
1 356,0+ 8,3 352,0+ 17,6 338,7+ 16,9 348,0+ 11,7 347,0+ 14,8 341,0+5,0
2 353,4+ 12,7 348,8+9,9 339,4+ 10,5 341,8+ 12,7 352,4+ 11,0 340,4+ 3,7
3 355,6+8,9 355,6+ 12,3 351,3+ 13,5 343,9+9,2 348,8+ 13,5 336,0+4.9
4 357,2+7,6 353,4+8,9 348,3+ 11,3 345,0+ 14,7 342,8+5,3 342,4+28
5 357,8+6,7 343,2+ 16,0 355,6+9,6 348,4+ 7,4 343,2+5,5 341,4+8,1
6 353,4+9,9 354,2+6,0 358,5+8,0 350,6 + 12,0 357,6+9,1 332,8+5,9
7 348,4+9,1 351,6+7,3 345,6 + 15,9 350,2+ 14,6 349,6 + 13,9 337,4+8,7
8 351,6+8,3 349,2+ 6,7 3459+ 13,5 361,9+ 13,2 339,8+34 338,4+5.7
9 355,0+7,6 355,8+4,3 352,8+ 10,2 346,6 + 15,7 3448+ 7,0 341,8+4,6
10 359,8+7,5 346,1+ 4,2 357,1+ 11,6 351,6+54 348,4+6,2 342,2+3,0
Cepenne 354,8+79 351,1+9,3 349,3+ 115 347,8+ 11,7 347,4+89 339,4+5,2

FcH

‘.\‘\

DN

340 \

345

335

0,6 0,7 08 09 1 Vemic

Puc. 2. 'padik BILINBY IIBUAKOCTI B’A3aHHS B’ A3a1bHOL
MAIIWHHM HA MillHiCTh BiCKO3HMX HUTOK 22,2 TeKC

BucHoOBKHM. AHai3 oJepKaHUX pe3y/lbTaTiB MOKa3ye, 110 301IbIIECHHS MIBHIKOCTI
B’SI3aHHS HETAaTHBHO BIUIMBAE HA MIIHICTh K OABOBHSIHOI MPSIKi, TaK 1 BICKOZHUX HHUTOK.

B’si3aHHS TPUKOTaXXHOTO TOJOTHA HA MBHAKOCTI 0,6 M/C PU3BOAUTH 10 3HIKEHHS
MIITHOCTI 6aBOBHSHOT npsixki Ha 7,9%, ipu mBuaKocTi 1,0 m/c Ha 20,5%.

BB mBHAKOCTI B’S3aHHS Ha MIIHICTh BICKO3HMX HHUTOK MEHII CYTTEBE. Tak
MBUAKICTH B’si3aHHS 0,6 M/C IPU3BOIUTH J0 3MEHIICHHSI MIIIHOCTI HUTKH BChoro Ha 1,03%,
mBHAKICTh B’s13aHHs 1,0 M/c Ha 4,3%.

0 TpH po3poO0Ii BUCOKOIIBUIAKICHUX
B’S3aIbHUX MAIIIMH HEOOXITHO BpPaxOBYBAaTH SIBHUINE BIUIMBY IIBUAKOCTI B’sI3aHHS Ha

PesynbraTi OCHIIKEHb MOKa3ylOTh,

3HIKEHHS MILHOCTI nepepo0ioBaHoi cupoBuHHU. OnepxaHi pe3yabTaTu JOCTIIKEHb MOXKYThb
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OyTH pO3MOBCIO/DKEHI 1 Ha 1HIII MOJENI OAHO(POHTYPHUX KPYTJIOB S3aIbHUX MAIIUH THITY
KO, B sikux BUKOpUCTOBYIOThCS T'OJIKH 1103 0-388 Ta miatunu mo3. 4-1160.
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BJIUAHUE CKOPOCTH BSI3AHUSA BA3AJIBHOM MAIINHBI HA TIPOYHOCTD
MPAXKU

OJIEMHUK E.JO., 3JIOPEHKO B.T'., ITUIIA b.®.

Kuesckuii nayuonanvHwlll yHuSepcumem mexHonocuil u OU3atiHa

Ilesb10 TPOBEACHHBIX MCCIIEOBAHUI SIBJISETCS MOBBIIEHUE 3()(PEKTUBHOCTH pabOTHI
BS3QJIbHBIX MAlIMH ITyTEM BbIOOpa pallMOHAIBHOM CKOPOCTHU BS3aHMUS.

Metonosorusa. Ilpu pemieHHMM TOCTAaBICHHBIX 3a7ady ObUIM  MCIIOJIb30BaHBI
COBPEMEHHBIE METO/Ibl TEOPETUYECKUX U IKCIIEPUMEHTAJIbHBIX HCCIEA0BaHUH.

B pabote mpeacraBieHsl pe3yabTaThl 3KCIIEPUMEHTAIBHBIX HCCICIOBAHUN BIMSHUS
CKOPOCTH BSI3aHHS KpyrJoBs3anbHbIX MamuH THna KO Ha wW3MeHeHHe NpOYHOCTH
XJIOMYATOOYMa)KHOW MPSDKU M BUCKO3HBIX HUTEH. [loyueHsl rpag ki U3MEHEHUS IPOYHOCTH
NPsDKA U HUTEH B 3aBUCUMOCTH OT CKOPOCTH BSI3aHUS.

Hayynasi HOBHM3HAa WUCCIEIOBaHMS 3aKJIIOYaeTCs B JalbHEHIIEM pPa3BUTUU U
YCOBEPIICHCTBOBAHUHU TEOPHH BSI3aHUS U MPOSKTUPOBAHUS KPYIIIOBA3AIbHBIX MAIIHH.

IIpakTHyeckasi 3HAYMMOCTb pabOTHI 3aKJIIOYACTCA B MCIIOJIB30BAHUH IMOTYyYCHHBIX
Pe3yNIbTaTOB UCCIIEAOBAHMI NP pa3pabOTKe HOBBIX BHICOKOCKOPOCTHBIX MOJIENEN BSI3aIbHbBIX
MaIllyH.

KuroueBble cioBa: gia3anvHas MawiuHda, CKOpOCMb 6A3aHUS, XIONYAMOOYMAdX’CHAsA
npadca, 6UCKO3HASL HUMb, NPOYHOCHb HUMEL.

INFLUENCE OF SPEED OF KNITTING OF KNITTING MACHINE ON
DURABILITY OF YARN

OLIINYK O.Y., SDORENKO V.G, PIPA B.F.

Kyiv National University of Technologies and Design

The aim of the research is to increase the efficiency of the knitting machine by
selecting rational speed knitting.

When solving the tasks were used modern methods of theoretical and experimental
studies.

The work results of experimental researches of influence of speed of knitting of
circular knitting machine of type are presented KO on the change of durability of cotton yarn
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and viscose filament. The charts of change of durability of yarn and filaments are got
depending on speed of knitting.

Scientific novelty of the research is to further develop and improve the theory and
design of circular knitting machines.

The practical significance of the work is in using of the research results to develop
new models of high-speed knitting machines.

Keywords: knitting machine, speed of knitting, cotton yarn, viscose filament,
durability of filaments.

YK 681.2.083
| CKPUITHUK 1O. O.|BACUJIEHKO M. I1., CKPUITHUK L. O.

KwuiBchkuii HaIliOHATHHUH YHIBEPCUTET TEXHOJIOTIH Ta AU3aiiHy

MPUJIAL JJIS1 OIIHKA BJJACTUBOCTEN TEKCTUJIbHUX MATEPIAJIIB 3A
IX EJEKTPUYHAMHU TAPAMETPAMHU

Y cmammi npoananizosano icuyioui npunaou 0 8UMIPIOBAHHS  ONOpPY
3anponoHOBAHO HOBY KOHCMPYKYIIO WYMOB020 GUMIpI08AYA ONOpPY, AKUU O0ACmb 3MO2Y
30ilicHI08aMU  OYIHKY 61ACMUBOCHell MEeKCMUIbHUX Mamepianie 3a ix enekmpudHumu
napamempamu.

Memoto oocniodxcenns € nigueHHs MOYHOCMI OYIHKU 81ACMUBOCMEN MEeKCMUTbHUX
mamepianis.

YV pobomi 3acmocosana memoouxka meopemuyHo20 00CHIOHCEHHS.

Pe3ynomamom 00cCnioxzceHHA € 3anponoHO8AHA cxema Npunady O0Jisl 8UMIPIOBAHHS
ONoOpy MEeKCMUAbHUX Mamepianie 3a ix menaioeuMu Wymamu.

Hayko6010 HO8U3HOW € 3aCMOCYBAHHS 6]ACHUX MENJI06UX WIYMIE MEKCMUTbHUX
mamepianie 0ns OYIHKU IX eleKMPUUHO20 ONOP).

Ilpakmuuna yinnicme pe3yromamie NOAAAE Y  MONCIUBOCHIT  GUMIDIOBAHHSA
eIeKMPUYHO20 ONOpY Mamepiania, Ol AKUX 6AXHCKO 3ACMOCO8Y8amu mpaouyiumi mMemoou
BUMIPDIOBAHHSA eIeKMPUYHO20 ONODPY.

Knwuogi cnosa: sumiproeauni onopy, mekcmuibHi Mamepianu, meniosi uymu.

Enextpuunuii omip Moxxe naBat iH(opMmariiio npo nepedir 6araTboxX TEXHOIOTTYHUX
IpoIeCiB 1 MPO BIACTUBOCTI JIOCTIIKYyBaHUX 00’ekTiB. KilacmuHi MeToau BUMIipIOBaHHS
€JIGKTPUYHOTO OMOPY BUMAararoTh IPOIYCKAaHHS Yepe3 JOCHIKYBaHUI 00’ €KT €JIeKTPHYHOTO
CTpyMy, IO MOXe OyTH HeOakaHuM, a y psAl BUIMAJAKIB HENPUITYCTUMHUM, OCKUIBKH MOXeE
BUKJIMKATH IT1JICYIIYBaHHS, 400 HaBITh €JIEKTPOXIMIYHUN PO3KIIAJ JOCIIKYBAaHOTO 00’ €KTA.
BuxopucTtanHs TEMIOBUX IIYMIB y SIKOCTI 1H(GOPMAaTUBHOTO TMapameTpy MpH BUMIPIOBaHHI
OTIOPY JIO3BOJISIE  IMABUIMUTH JTOCTOBIPHICTH pE3YJIbTATIB 1 YHUKHYTH TIOIIKOHKCHHS
JIOCJTIJDKYBAHOTO 00’€KTa, OCKIJTLKH IITYMOBI METOIM HE TepeadadaroTh MPOITYCKAaHHS 4Yepe3
HBOTO €JIEKTPHUYHOTO CTPYMY.

OO0’€eKTOM OCHIKEHHS € ICHYIOUl IIyMOBI BHMIpIOBadi €JEKTpHUHOTro omopy. Ilpu
BUPILICHH] MOCTABICHUX y pOOOTI 3aJad 3amporOHOBAHO HOBY KOHCTPYKIIO IIITyMOBOTO
BUMIpIOBaya €NEKTPUYHOTO OIOpY, SKa JJO03BOJIUTH BU3HAYATH EJNEKTPUYHI IapaMeTpu
TEKCTHJIBHUX MaTepiaiib.
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