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JOCIIKEHHSA PO3PUBAJIBHUX XAPAKTEPUCTHUK
KOMILJIEKCHOI ITAPA-APAMIJITHOI HUTKH

Mema. Busgumu gaxmopu, wo 6niueaioms HA XApaAKmMepucmuky MiyHOCMI KOMNJIEKCHUX napa-
apamioHux HUMoKx.

Memoouka. Y pobomi uKopucmano CcmaHOaApmMu308aHuti Memood OOCHIONCEHH PO3PUBATILHUX
xapaxmepucmux Humox 32iono 3 JJCTY ISO 2062:2004 3 suxopucmannim pospueroi mawunu \WDW-5ES,
OCHOBHI NOJIOJNCEHHS MEKCMUTbHO20 MAMEPIAN03HABCMEA Ma Meopii 8 A3aHHA, MemoOou aHdli3y ma cCuHmesy
00epIHCanux pe3yibmamis.

Pezynomamu. 3 memoio usgnenHs Gakmopie, wo 6naUeaiomMs HA PO3PUSATbHI XAPAKMEPUCMUKU
napa-apamionux HUMmMoK, y Xo0i eKCNepUMEeHMANbHUX O0CI0NCeHb 3MIHI08AAU KITbKICMb HUMOK, U0
niodaemvcsa po3pusy, 3amMuUcKHy O08ICUHY MA MOYKY NepeniemeHHs HUMOK NO 8i0HOUWEHHIO 00 PYXOMO20
3amucKaya y pasi 00CaioNCenHs MiyHocmi HUMoK nemuetro. Ilpu ybomy 3amuckHa 008ICUHA 3MIHIOBANACA 8
dianasoni 6i0 25mm 0o 300mm. ¥V pasi posipeanus HumKu nemier) 3aMUCKHA O08XHCUHA 3ATUWANACS
HesmiHHo | cmanosuna 100 mm, a posmauty8anHs MOYKU NepeniemeHHs HUMOK HO BIOHOUEHHIO 00
3amucKayie 6UHaA4anocs K 25x75mm, S50x50mm, 75x25mm.

Haykoea noeusmna. Bcmanoseneno 3aKOHOMIpHOCMI 6NAUGY KINbKOCTHI HUMOK, WO Ni00AIomMbCsl
PO3pUBY, 3AMUCKHOI 00BXCUHU MA POIMAULYBAHHA MOYKU NepensiemeHHs y paszi 00CHIONCeHHA MIiYHOCmi
HUMKU HA pO3PUE Nemael0 HA eIUYUHY DPO3PUBANLHO20 3YCUNIA MA BUOOBNHCEHHS KOMNIEKCHUX Napa-
apamioHux HUMOK.

Ilpakmuuna 3nauumicme. Ooepoicani pe3yarbmamiu O0CHIONHCEHb W00 Xapakmepy DPYUHYBAHHS
KOMNJIEKCHOI napa-apamioHoi Humxu nio Oi€l0 po3puUaibHO20 3YCUNLISL MONCYMb OVMU BUKOPUCMAHI 8
KOMR'TOMeEpHUX cucmemax imimayiiiHo2o MoO0en08aHHs Y Xo0i peanizayii 8ipmyanbHUx eKcnepumeHmis 3
BUZHAYEHHS (DIZUKO-MEXAHIUHUX XAPAKMEPUCTNUK MPUKOMANKCY HA O0CHOEI tioeo 3D modeii.

Knrouoei cnoea: wnumku nidsuwienoi  miynocmi;  napa-apamiona  HUMKA;  PO3PUBATLHE
HABAHMANCEHHSL, PO3PUBATIbHE BUOOBIHCEHHS, PO3DPUE NEMIIEIO.

Beryn. Cdepu 3acTOCyBaHHS CHHTETHYHHUX BOJIOKOH 3 KOXKHHM JIHEM DO3ILIMPIOIOTHCS
3aBASKH iX YHIKQIbHUM (DI3WYHUM, TEPMIYHUM Ta XIMIYHUM BJIACTHBOCTSIM, IO OOYMOBIIOIOTH
¢byHKLIOHATPHE TNPHU3HAUYCHHS TOTOBHX TEKCTWIBHUX BHPOOiB. IluTaHHs BHOOpPY CHPOBHHH €
BU3HAYAJILHAM ISl OTPHMAaHHS 3aJaHWX BJIACTUBOCTEH 3aXUCHHUX TEKCTHJIBHHX MaTepialliB Ta
BUPOOIB BiJ PI3HOTO pojy HeEOE3NeK — EKONOTIYHHMX, KIIMAaTHYHUX, MEXaHIYHUX Tomo. Y
BUPOOHUIITBI 3aXMCHOTO TEKCTUJIIIO BiJl MEXaHIYHUX 3arpo3 B YChOMY CBIT1 HAHO1IbIIT 3aTpeOyBaHUMHU
0e33amepedHo 3aIHMIIAIThCS Mapa-apaMiIHi (pA) BOJOKHA, SKI BUIYCKAIOTHCS BUPOOHHKAMM ITiJ
pi3HUMHU TOProBUMHU Mapkamu. OOcAT iX BUPOOHUIITBA TIOCTIMHO 3pPOCTAE y 3B SA3KY 3 PO3MIMPEHHIM
cdep Bukopuctanus [1].

OcHOBHI TiepeBaru pA BOJIOKOH, IO J03BOJIIIOTH iX BUKOPUCTOBYBATH JUISI BUTOTOBJICHHS
IIMPOKOTO ACOPTHMEHTY CICI[ialIbHUX 3aXHCHHUX BUPOOIB, 3aC00IB 1HAMBITYaIbHOTO 3aXHCTy Ta
€JIEMEHTIB 3aXUCTy aBTOMOOUIBHOI, aBialiifHOI Ta I1HIIOT TEXHIKW — ITIBHUIIEHA MIIHICTh, BUCOKA
3HOCOCTIHMKICTh, CTIMKICTh /O MOpi3iB, BOTHIO, BUCOKHX TEMIIEpaTyp, KOpo3ii, OpraHiuHUX Ta
XIMIYHUX PO3YMHHUKIB [2]. DyHKIIOHATBbHI BIACTUBOCTI JAaHWUX BOJOKOH POOJSATH TEKCTHIIbHI
MaTepianyu Ha iX OCHOBI MPUBAOIMBUMH KaHIUAAaTaMd JUIsl BUPOOHUIITBA Cy4YaCHHX 3aco0iB
IHIMBIIyaIbHOTO 3aXUCTY, Y TOMY YHCIi i OamicTuuHoro 3axucty [3-5].

[ToBHOMacITaOHE BTOPrHEHHS pOCii Ha TEPUTOPit0 YKPAiHU COPUYMHUIIO 3pOCTAHHS MOMUTY
Ha TEKCTUJIbHI MaTepiaJi MiIBUIIEHOI MIITHOCTI JIJIsi (JOPMYBaHHSI PEYOBOT0 MailHa Ta TAKTUYHOTO
CTIOPSKEHHST BIHCHKOBOCITY>KOOBLIIB. Yepe3 mopylIeHHs! BHACIAOK BIHH JIOTICTUYHHX 3B'SI3KIB Y
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MOCTa4aHH1 IMIOPTHUX 3aXMCHUX TEKCTHJIBHUX MaTepialiB BUHHKIA MMOTpeda y HaJaro/KeHHI iX
BJIACHOTO  BHpOOHHWIITBA. [[711 BHUTOTOBJICHHS TEKCTWJIBHHMX  MarepiajiB 13  3aJaHUMH
XapaKTepUCTHUKAMU 3aXUCTy BiJ Aii MeXaHIYHUX Ta TeMIepaTypHuX ypaxeHb IIA HHUTKH €
HaWKpaIyuM BapiaHTOM, 1110 IPUCYTHI HA PUHKY CHPOBUHHU OaTiCTUYHOTO Npu3HaueHHs. [Ipore, Taki
BUIM CHPOBHHHM MAalOTh CBOIO cCIEHU(iKy mepepoOKH Ha TEXHOJOTiYHOMY OOJIaJHaHHI Ta
noTpeOyIOTh BUBYCHHS (haKTOPIB, IO BIUIMBAIOTH HA BTPATY iX MIITHOCTI.

VY xoni monepeaHix 1ociKeHb [6, 7] HaMu BUSBIICHO, 1110 HA BTPATY MIITHOCT1 KOMILIEKCHUX
rapa-apaMiJIHIX Ta TOJIIETUICHOBUX HHUTOK ITICJA iX MEPEPOOKU B CTPYKTYPY TPUKOTAXKY BIUIHMBAE
TUI TJIOCKOB'SI3AJIBHOTO OOJIaJIHAHHSA, 10 OOYMOBIIIOE MEBHI OCOOIMBOCTI (POPMYBaHHS HETEIb Y
MpoI1ieci MeTIeTBOpeHH . TakuM YMHOM, BCTAHOBIICHO, 110 BEJIMYMHA BTPATH MIITHOCTI 3aJICKHUTh BiJ
KyTa 00XBaTy HHUTKOIO POOOYMX OpraHiB B'S3aJbHOI MAlIMHM, 3yCHJUIS BIATATYBaHHS IOJOTHA,
MPUPOJIN Ta OCOOJIMBOCTEH OYTOBM HUTKH MiABUIIEHOI MIIHOCTI. JIJI1 MPOTHO3YBAaHHS BTpaTH
MIITHOCTI HUTKH Y TPOIEC B'A3aHHS TPUKOTAXKY HEOOXITHO MONEPEAHbO AOCIIIUTU (HAaKTOpH, IO
BIUIMBAIOTh Ha ii pPO3PUBAIbHI XapaKTEPUCTUKH SK BHUXIAHOI CHpPOBHHH. Y poboti [8] Hamu
BUCBITJICHO pE3yJabTaTH JOCTI/UKEHb BIUIMBY pI3HOMAHITHUX (akTOpiB Ha PpO3pUBANIbHI
XapaKTEPUCTHKH KOMIUIEKCHUX TOJIIETHJICHOBUX HUTOK, a CaMe, KUTBKICTh HUTOK, IO OMUPAETHCS
PO3pHUBY, 3aTHCKHA JOBXKMHA Ta PO3TAIyBAHHS TOYKM MEPEIUICTEHHS HUTOK y pa3i JOCIIIKEHHS
neraero. OMHAaK pA HUTKHU BIAPI3HAIOTHCS 32 CBOEI0 MOJICKYJISIPHOIO OY0BOIO BiJ MOJIETUIICHOBUX
HUTOK. ToMy, JUIs NPOTHO3YBaHHS iX IMOBEIIHKM IIif] JAI€I0 PO3TATYIOYMX 3YCHJIb TaKOX CIiJ
MONIEPETHBHO JTOCIHIIIUTH iX pO3PUBAIIbHI XapaKTEPUCTUKH.

ABTopamu poGoTu [9] BCTaHOBIIEHO 3aKOHOMIPHOCTI BIUIMBY TJIMOWMHU KYJipyBaHHS Ta
JHIMHOI TYCTUHU pA HUTKH Ha BTPATYy ii MIITHOCTI y miporieci B s3aHHsA. OQHAK Y X041 JOCIIKEHb
HE aKIEHTYEThCS yBara Ha (hakTopax, 1o 0oOyMOBIIOIOTh PIBEHb PO3PUBAIIBHOTO 3YCHJIUISI BUXITHOT
CHPOBHHH.

Po6oru [10-12] mpucBsYeHi MOCTIHKCHHIO BTPATH MIIIHOCTI Mapa-apaMiJHHX HHUTOK Y
mporeci TKalTBa. ABTOpaMH BHUSBICHO, 1[0 HUTKH OCHOBHM 3HAYHO Oiible AepOPMYIOTHCS 1
BTpPAvyarOTh CBOIO MIIHICTh TOPIBHSHO 3 HUTKAMH YTOKY, OCKUIBKH Yy TIpolieci popMyBaHHS 31BY, B
SKHH MPOKJIAAEThC YTOKOBA HUTKA, BOHU OLTbIIIE KOHTAKTYIOTh 3 pOOOYMMH OpraHaMy TKaIbKOTO
BepcTaTa, 10 3yMOBJIIOE€ pyHHYBaHHS oKpemuXx (inmameHTiB. [Ipote, onepikaHi pe3yiabTaTH MOXYTh
OyTH BUKOPHCTaHI JIMIIE JJIs1 IPOTHO3YBAaHHS BTPATH MIIIHOCTI TKAaHUX TEKCTUIBHUX MaTepialiB, sKi
3a CBOEIO OyIOBOIO HE JAalOTh HUTKAaM BUTHHO MEPEMINIYBATHUCS B CTPYKTYpl Ta MPHU3BOIATH [0
JIO0JaTKOBOTO PpPYyHHYBaHHS OKpeMmux ¢inameHTiB. HaromicTe, y pa3i TPHUKOTaXHOTO CIIOCOOY
BUTOTOBJICHHSI TEKCTHJIFHOTO MaTepiany, HHTKA y TPOIECi METICTBOPCHHS 3a3HAE PO3TATYIOUMX
3yCHib, TEpTs Ta Jedopmallii BUTHHY BHACTIOK IOCTIHHOTO MEPEMIIICHHS y XOJI OTMHAHHS
pobounx oprasiB B's3anbHUX MammH. Kpim Toro, micis GopMyBaHHS METENb MM TI€I0 3yCHIIISA
BIATATYBAaHHS MOJIOTHA HUTKHU B METJIAX MEPEMIIYIOThCS 3 TOJIKOBUX Ta IUIATUHHUX YT y MaTHYKU
Ta HaBMaKH. TepTs HATKKW 00 HHUTKY, IO BUHUKAE Yy TOYKAX TEPEILICTCHHS, 00YMOBIIIOE YaCTKOBE
pYHHYBaHHHS OKpEeMHX (1IaMEHTIB Ta BTPATy 11 MilIHOCTI.

TakoX IMHUPOKOTo 3aCTOCYBaHHS HAOyBarOTh H0OCIiKeHH [13, 14] 3 BUTOTOBICHHS 3aXUCHUX
BUPOOIB 3 pA TpsiXKi, Ky OJEp’KaHO IUISIXOM IO€IHAHHS MEPBUHHUX Ta MEpepoOIeHUX 3 BiIXO/IB
PA BoJioKOH. L{e 00yMOBJIEHO THUM, 1110 JJaH1 BOJIOKHA HE PO3KJIAIAI0THCS, a TIPH 1X YTUJTI3aIlil TUISIXOM
CMAJIIOBAHHS YTBOPIOIOTHCS TOKCHYHI T'a3H, 10 3aBJIA€ KO JTOBKULTIO. ABTOpamu pobortu [13] y
pe3yibTaTi BUMIPOOYBaHb TOBEICHO, IO 3a CTIMKICTIO /10 TIOPi31B PyKaBUYKH, BUTOTOBJICHI 3 TIPSDKI 3
CyMillli TEpBHHHHUX 1 mepepolsieHux pA BosokoH (50:50) He NOCTYHarOThCs pyKaBHUKaM,
BHUTOTOBJICHHUM 3 TIPSDKI 3 IEPBUHHKUX pA BOJIOKOH. Lle BKa3ye Ha NOIITBHICTh BTOPHHHOT ITIEpEepOOKH
PA BOJOKOH IPH BUTOTOBJICHH] HA iX OCHOBI IpspKi. OHAK y HAIIOMY BUIIAKy MU MAa€EMO CIIPaBy 3
KOMILUIEKCHOO O6araTtodilaMeHTHOIO Tapa-apaMiIHOI0 HUTKOIO, SIKa Ma€ BIIMIHHY BiJI TIPsKI OyI0BY
Ta XapakTep pyHHYBaHHS MiJ A1€I0 PO3TATYIOUHUX 3yCHIIb.
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IMocTanoBka 3aBAaHHs. AHaJI3 HAYKOBUX JOCTIIKEHBb JO3BOJISE€ 3pOOUTH BHCHOBOK, IO
npo6iieMa BU3HAUYECHHs (paKTOpiB, 110 BIUIMBAIOTh HA XapaKTePUCTHKU pyhHyBaHHsS [IA HuTKM Ta
BTPAaTH MILHOCTI MiJ 4ac ii mepepoOKM caMe Ha B’A3aJbHOMY OOJIaJJHaHHI, Y HAyKOBHUX poOOTax
BHBUEHI He JocTaTHRO. CIliJl B3SITH J0 yBaru, 10 y MpoLeci BUTOTOBJICHHS TPUKOTAXKHOTO MOJIOTHA
KomIuiekcHa ITA HUTKa MigaeThCcst 3HAUHOMY 3TMHY Ta TEPTIO MPH MPOXOHKEHHI POOOYHMX OpraHiB
B’S3aJIbHOI MAIIMHU 3 MaJlUM paJilycOM KpPUBU3HM, IO B CBOI 4YEPry MOXKE IMPU3BECTH [0
pYHHYBaHHS CTPYKTYpPH Ta B MOJAIBIIOMY COPUYHMHHUTH BTPATY 11 MILIHOCTI.

OcHOBHOIO 3a71a4ei0 poOOTH € BU3HAYCHHS (DAKTOpiB, IO BIUIMBAIOTh HA PO3PHUBAIBHI
XapakTepUCTHKH pA HUTKH. OfepkKaHi pe3yabTaTu HIOA0 XapaKTepy pyHHYBaHHS KOMIUIEKCHOI pA
HUTKU TIJ JI€0 PO3PUBAIBLHOTO 3yCHJUII MOXYTh OyTH y TIOJAbIIOMY BHUKOPHUCTaHI B
KOMIT'IOTEPHUX CHCTEMax IMITaliiHOrO MOJENIOBaHHSA TiJ 4Yac MPOBEACHHS BIPTyaJbHHUX
€KCIIEPUMEHTIB 3 BH3HaueHHs (I3UKO-MEXaHIYHMX BJIACTHBOCTEH TPUKOTAKHUX MarepiaiaiB Ha
nigcrasi 3D mopaeneit X cTpykTypH, 1110 BpaXOBYIOTh XapaKTEPUCTUKUA HUTKH.

00’exTH i MeToau aociimkeHb. Q0'€eKTOM JOCTIHKEHHS € MPOIEC PYHHYBAaHHS MiJ €0
MPUKIIQJCHOTO PO3PUBAIBLHOIO 3yCHIIISI KOMIUIEKCHOI OaraTogizaMeHTHOI Mapa-apaMiHOi HUTKU
niHiMHOI TycTuHH 44tekc kommanii Shaanxi Sunriseetech Co., Ltd. (Kwuraif). Ins npoBeneHHs
JOCIIKEHb PO3PUBAILHUX XapaKTEPUCTHK BUKOPUCTAHO CTAHAAPTH30BAHUI METOJ JOCIIJKESHHS
po3puBanbHUX xapakTepucTuk HUTOK 3rigHo 3 JICTY ISO 2062:2004 [15]. BunpoOyBanus
peanizoBaHo Ha po3puBHil MamuHi WDW-5ES 05M 3 HIKHIM HEpYXOMHUM 3aTHCKAaYeM Ta BEPXHIM,
10 PYXA€THCA 31 CTAIOO MIBHAKICTIO.

PesyabTaTn gociimkennb. s BusBieHHsS (akTOpiB, IO BIUIMBAIOTh Ha PO3PHBAIBHI
xapakTepucTuku [TA HHUTOK, y X0Al BUIIPOOYBaHb 3MIHIOBIM 3aTHUCKHY JOBXKHUHY BiJl 25 MM 10
300 MM Ta 3a ymMoBH cTajoi 3aTUCKHOI AOBXHHH (100MM) 3MiHIOBaJIM PO3TAIIYBaHHS TOYKH
NEPEeIUIETEHHsS] HUTOK 10 BiHOIIEHHIO O HWXKHBOTO Ta BEPXHBOI'O 3aTHCKAYIB PO3PUBHOI MAIIMHU
(25x75 mMm, 50x50 MM, 75x25 mm). [Ipu 11bOMy AJI1 BCTAHOBJICHHSI XapaKTepPy BIUIMBY KIUJTBKOCTI
HUTOK, II0 ONHUPAETHCS PO3PHBY, Ha BEIMUYUHY PO3PHBAIBHOIO 3YCHUJUISL Ta BUJOBXKEHHS Y XO.i
BUMPOOYBaHb BUKOPUCTAHO MPOOH 3 pA HUTOK JIiHIMHOT rycTHHH 44 Tekc y 3 Ta 6 KIiHIIIB.

3a pesynbpTaraMu BUNPOOYBaHb MOOYIOBAHO JiarpaMd pO3pPHBAJILHOIO HABAHTAXEHHS Ta
BHJIOB)KEHHS KOMILJIEKCHOI pA HUTKH, 5IK1 HaBeIeHO Ha puC. 1-3. OCKIIbKH JOCIIKEHHS TIPOBEICHO
3 pA HUTKOIO y 3 Ta 6 KiHLIB, TO I CIIIBCTaBJICHHS OJIEPXKAHHUX Pe3yJbTaTiB MPOMOHYETHCS
OTIepyBaTH BEJIMYUHOIO MUTOMOI'O PO3PUBAIILHOTO 3YCHILIS, TOOTO 3yCHIUIS, 1110 MPHUMANae Ha OAHY
HUTKY. 3aJIEXKHICTh IS PO3PaXyHKYy HHTOMOIO PO3PHUBAJILHOIO 3yCHWJUIS HaBEICHA HaMU Y
nmonepeaHiii poooTi [8], MpUCBIUEHIN JAOCTIIHKEHHIO PO3PUBATBLHUX XapaKTEPUCTHK KOMIUICKCHUX
MOJIITETUICHOBUX HUTOK.

CriBcTaBlIeHHS OJIEp’)KaHUX PE3YNbTATIB IIOJI0 BEJIMYMHU PO3PUBAIBHOTO HABAHTAKEHHS Y
pasi popmyBaHHS AOCHIITHOI TPpoOH 3 3 Ta 6 mapaneabHO PO3TAIOBAHUX pA HUTOK, BKa3ye Ha Te, 110
HaWO1IbIIa BEJTMYMHA PO3PUBAIBHOTO 3yCHIIJIS CIIOCTEPIra€ThCs MPU 3aTUCKHIN JOBXUHI 50 MM.
[Tonmanpiie 301IbIIEHHS 3aTHCKHOI JOBXHHUA BHUMIpIOBaJbHOI mpoOu y aianazoHi 50 mm+300 MM
MPU3BOAUTD /10 3MEHILIEHHS pO3PUBAIBHOTO 3ycuyuis. Pe3ynbraTtu BUpoOyBaHb BKa3yIlOTh Ha TeE, 110
OIIip, SIKUI YMHATH Mapa-apaMiJHi HUTKH HUTKH TPH 3alpaBli iX y 3aTHUCKayaxX PO3PUBHOI MAIIMHU
y 6 KiHIIIB TOPIBHSIHO 13 3aMPaBKO0 y 3 KiHII, MPOMOPIIHHO y ABivi OUThbKiA. BinMiHHICTE TIONISITAaE
y pasi 3anmpaBKU HUTOK JIHIHHOT IyCTHHHU 44 Tekcx3 memiero. Y TakoMy BHUIIAIKy CyMapHa JiHiiHa
ryctuHa ckianae 44 tekcx6. [Ipu ipomy y ieHTpi mpoOu po3TainioBaHa TOYKA MEepPErIeTEHHS HUTOK.
Crin 3a3HauUTH, 1O 32 YMOBHM HAsBHOCTI B IIEHTP1 NpOOU TOUKU MEPEIUIETEHHS y BUIIIAI METIi
(puc. 4a) xapakTep 3MIHM PO3PUBAILHOTO HABAaHTAKEHHS BIAMOBIAHO J0 3aTHCKHOI JIOBXKHHH
MOPIBHSHO 3 po0amu 3 HUTKH 44 Tekc y 6 KiHIiB. 3MiHA 3aTUCKHOT JOBXKHMHHU y Jiana3zoHi 50 Mm +
200 MM He IPU3BOAMTH J0 CYTTEBUX 3MiH BEIMYMHU HABAaHTAXXCHHS, IKE BUTPUMYE ITPOOa HA MOMEHT

PO3pHBY.
65



ISSN 2786-5371 print
ISSN 2786-538X online
Texnonozii ma insrcunipune, Ne 6(11), 2022

Mamepianoznaecmeo indycmpii moou,

MexXHOoN02ill 6UpPOOHUYMEA MEKCMUTIO, 00A2Y Ma 63yMms
Material science in the textile, clothing and

footwear manufacturing industries

PO3PMBA/IbHE HABAHTAMKEHHA, H POSPWBA/IHE HABAHTAKEHHA, H

PO3PUBAJIbHE HABAHTAXEHHA, H

250

220

190

160

130

100

280

250

220

190

160

130

100

= e
o M

I

o o

PO3PUBASMLHE BUOBMHEHHA, %

50 75 100 200 300

4 I ' ' I
0
25 25 50 75 100 200 300
JATHMCEHA OOBHMHMHA, MM SATUCKHA [IOBHKHA, MM
a 0
Puc. 1. liarpaMu po3pUBaJIbLHOI0 3yCHJLIA (a) Ta BUAOBKeHHSI (0)
NPH 3anpaBui y 3aTHCKa4i 3 pA HUTOK JIHIHHOI rycTHHHU 44 Tekc
£12
<
XL
| I10 I
X
5 8
3
@ 6
w
5 g
2
[a1]
; 2
£ 0
25 50 75 100 200 300 25 50 75 100 200 300
3ATMCKHA JOBXWHA, MM 3ATUCKHA AOBXKWHA, MM
a 0
Puc. 2. JliarpaMu po3puBaIbHOIO 3ycHJIA (2) Ta BUAOBKeHH (0)
NPH 3anpaBui y 3aTUCKaYvi 6 pA HUTOK JiHiliHOI rycTuHU 44 Tekc
261,80 10
251 20 258,90 254 60 "
22550 % 8
21%60 u ; 5,70
o
S 4,80
g [ 410 4,50
= 4
W 250 220
0
: - .
=
b
S 0
25 50 75 100 200 300 25 50 75 100 200 300
3ATUCKHA JOBXWHA, MM 3ATUCKHA LOBXWHA, MM
a 0

Puc. 3. Jliarpamu po3puBaIbHOrO 3ycHJIA (2) Ta BUAOBKeHH (0)
NPH 3anpaBui NeTjer pA HUTKH JiHilHHOI rycTHHU 44 TekcX3
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Crin 3ayBakuTH, 110 HAa BEIMYUHY PO3PHBAIBLHOTO BUJOBKEHHS 3MiHA 3aTHCKHOI BETUYUHU
Ma€ IHIIWWA XapakTep BIUIMBY. A came: 30UTbIIEHHS 3aTHUCKHOI JOBXHHHU y Jiana3oHi 25+75 Mm
NPU3BOJUTH JIO 3MEHIICHHS DPO3PHBAJIBHOIO BUAOBXKEHHS, a IMOAAJbINE 30UIBLICHHS 3aTUCKHOI
JTOBXHHU — JI0 3pOCTaHHS Horo BenumumHHM (puc. 16 Ta puc. 20). [Ipu 11boMy KITBKICTh HUTOK Y
3ampaBlli HE Ma€ CYTTEBOTO BIUIMBY Ha BEJIUYMHY BIAHOCHOTO PO3PUBAIBLHOTO BUIOBXKECHHS Ta
3HAXOJIUTHCS B MEXaxX MOXUOKH BUMIPIOBaHb.

HasBHicTs y nociimkyBaHiii mpoOi TOUKHM TeperieTeHHs y BUTIAAl merii (puc. 4 a) He
BIJIUBAE HA XapaKTep 3MIHU BITHOCHOIO PO3PUBAJIBLHOTO BUJOBXKEHHSA. AHAJOTIYHO CIIOYATKY
BEJIMYMHA BIJIHOCHOTO PO3PHBAJIBLHOI'O BUOBKEHHS 3MEHILYETHCS y Jlalla30Hi 3aTUCKHOT JOBXHHU
25 MM+75 MM, a TIOTIM 3pocTae y AianazoHi 3aTUCKHOI ToBx)UHU 100 MM+300 MM. AJie TTIOPIBHSIHO 3
npo6aMu 3 HUTKH 44 Tekc y 6 KiHIIIB BiTHOCHE PO3pHBAJIbHE BUIOBXKEHHS MPOO 3 PO3TAIIyBaHHSAM
HUTOK 44 Tekc y 3 KiHIII IETJICI0 3MEHITy€eThbesl y moHax 1,5 pasu (puc. 36 Ta puc. 20). Takum 4uHOM,
HasBHICTh TOUKH IEPEIICTEHHS Y BUTJIS1 IETII1 BIUIMBAE HE HA XapaKTep 3MiHU, a CAMe Ha BEJTMUUHY
PO3PUBAILHOTO BHUJIOBXKEHHS. BCTaHOBIEHI 3aKOHOMIPHOCTI 3MIHM BEJIMYUHH PO3PUBAIHLHOTO
3yCWJUIA Ta BIAHOCHOTO BHJOBXKEHHsS CIIiJ] BpPaxoBYBaTH Yy pasi peamizamii BipTyaJbHUX
€KCIIEPUMEHTIB 3 BHM3HAUEHHS MEXaHIYHHUX XapaKTEPUCTUK CTPYKTYpH TPHUKOTAXKy B CHCTEMax
KOMII'FOTEPHOI'0 MOJIETFOBAaHHS.

HuTku B CTpYKTYpl TPUKOTaXY 3ITHYTI y TETJl Ta MalOTh TOYKH MEPETUICTCHHSI, HasIBHICTh
SAKHX BIUIMBa€ Ha MeXaHi3M Jedopmarii po3pHBY TPHUKOTAXHOTO MaTepiany. Jlias BHUSABICHHS
XapakTepy pyHHYBaHHS HUTOK y TOYIll MEPEIIETEHHS TOCITIDKEHO MPoOH 3 IBOX HUTOK JIHIWHOT
ryctuau 44 texcx3 metneto (puc. 4a) npu 3aruckHiid goBxkuHi 100 MMm. TakuMm yuHOM cymapHa
JiHIMHA TYCTHHA BIiJNOBIJaNma HUTI JiHINHOI TycTuHU 44 Tekc y 6 ckiaaeHb. [lpu mpomy st
BUSBIICHHSI XapaKTepy BIUIMBY 3MIHM TIOJIO)KEHHS TOYKHM TIEPEIVIETeHHS [0 BiJHOLIEHHIO [0
PYXOMOT0 3aTHMCKadya pO3PHBHOI MAIlMHM Ha BiIPi3Ky HE3MIHHOI BEJIMYMHHU 3aTUCKHOI OBKUHH
3MINYBaJIM MTOJIOKEHHS TOUKH TIEPETUICTCHHS Ha BijicTaHb 25 MM, 50 MM Ta 75 MM 1O BiHOIIIEHHIO
710 HEpYyXoMoro 3aTuckayva (puc. 40). Ha puc. 4B HaBeleHO 3ampaBKy HUTOK METIEH0 (25 MMX75 MM)
y 3aTHcKayax po3pHUBHOI MalIMHU. Puc. 4r HarMSAIHO LIIOCTPYE XapaKTep pO3pHUBY HUTOK IpPH iX

3arpaBlli METIIEIO.

Puc. 4. Cxema 3anpaBKn HHUTKH NeTJIel0 Y 3aTHCKAYaX PO3PHBHOI MAIIMHU

Ha mixcraBi onepaHMX pe3yNlbTaTiB 1100 BEJIWYMHUA PO3PUBAILHOTO HABAHTAKEHHS Ta
BHJIOBXKEHHS Yy pasil JOCTIDKEHHS HUTOK TPHU XHIM 3ampaBili TETICr0 MoOyJoBaHI BiAMOBIIHI
niarpamu (puc. 5).

Sk BugHO 3 miarpaMm (puC. 5a), 3MIIIEHHS TOYKH TMEPEIJIETEHHS HUTOK JI0 PYXOMOTO
3aTHcKaya MPU3BOJIUTH 0 3MEHIIICHHS PO3PUBAIIEHOTO HABAHTAXECHHSI, III0 00YMOBIIEHO 3pOCTaHHSIM
3YCWUIS, sSIKE TNPUMANAE HAa OJMHUINO JOBXWUHH BiJpi3Ka HUTKU BiJl TOYKH TEPEIUICTCHHS [0
BEPXHBOTO PYXOMOTO 3aruckada. [Ipu 1ibOMy 3pOCTaHHS PO3PUBAIBHOTO BHJIOBKEHHS (pHUC. 50)
MOSICHIOETHCS 301JTBIIIEHHSM BIJIpi3Ka HUTKH BiJI HEPYXOMOTO 3aTHCKa4da JI0 TOYKU MEPETICTEHHS, B
K1l 30cepekeHa OCHOBHA pO3pUBAIbHA HAIIPYTa.
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Puc. 5. liarpamu po3puBajibHOT0 3yCHJLJIA (a) Ta BUAOBKeHHs (0) mpu 3anpasiui
y 3aTHCKa4i pA HUTKH JiHiHOI rycTHHH 44 TekcX3 merJiero

BHCHOBOK: 32 pe3yiabTaTaMH MpPOBEACHUX BUMPOOYBaHb BCTAHOBIIEHO, IO BEJIWYMHA
PO3PUBAIBHOTO HABAHTAXKCHHS KOPEITIOETHCS 3 KUIBKICTIO HUTOK, IO OMHPAETHCs po3puBy. [Ipu
[[OMY BEJIMYMHA BiTHOCHOT'O PO3PUBAIILHOTO BUAOBKEHHS HE 3aJIC)KUTH BiJl KUIBKOCTI HUTOK. Y pasi
JOCITIJDKEHHS TIETJICI0 y Jiarma30Hi 3aTUCKHOT AOBXHUHH SOMM+200MM BeaudrHA PO3PHUBATHHOTO
3YCWIUIS, SIKE BUTPUMYE TP0o0a, 3aTUIIAE€THCS HE3MIHHOK. Y XOJi JOCHTIDKEHHS PO3PUBATLHUX
XapaKTEPUCTHUK Mapa-apamMigHUX HHUTOK JIHIAHOT TYCTUHH 44TeKe y 6 KIHIIIB MPH iX mapajeIbHOMY
pO3TalIyBaHHI Ta METJEI BHUABICHO, LIO0 HASABHICTh TOYKU MEPEIJICTEHHS y IEHTpi Mpodu
MPU3BOJUTH 10 3MEHIIICHHS BETMYMHHN PO3PUBAITBHOTO BUIOBKEHHS Y MOHAN 1,5 pasm.

IMoasika. PoGora BukoHana y pamkax 16.04.73 b, 2021-2022 pp. «Po3poOka
0araro()yHKIIIOHAIbHUX TPUKOTAXHUX TOJOTEH Ta BUPOOIB Ajis (OpMYBaHHS PEUOBOTO MaiiHa Ta
TAKTUYHOTO CIOPSKEHHS BICHKOBOCTYKOOBIIIBY.
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DMYTRYK O. M., BOBROVAS. Yu.,, HALAVSKA L. Ye. YELINA T. V.
Kyiv National University of Technologies and Design, Ukraine
RESEARCH OF THE TEARING CHARACTERISTICS OF PARARAMID YARN
Purpose. Identify the factors affecting the strength characteristics of complex para-aramid yarns.
Methodology. The work uses a standardized method of research the tearing characteristics of yarns
according to DSTU ISO 2062:2004 using a breaking machine WDW-5ES, the basic provisions of textile
material science and the theory of knitting, methods of analysis and synthesis of the obtained results.
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Results. In order to identify the factors that influence the tearing characteristics of PA threads, during
experimental studies, the number of yarns subject to breaking, the clamping length and interweaving yarns
point in relation to the movable clamp were changed in the case of testing the yarn strength by loop. At the
same time, the clamping length varied in the range from 25 mm to 300 mm. In the event of a yarn breaking by
loop, the clamping length remained unchanged and was 100 mm, and the location of the point of yarns
interweaving in relation to the clamps was determined as 25x75mm, 50x50mm, 75x25mm.

Scientific novelty. The regularities of the influence of the number of yarns susceptible to breaking, the
clamping length and the location of the interweaving point in the case of the study of the yarn strength at the
loop break on the tensile strength and elongation have been established.

Practical significance. The obtained research results on the nature of the destruction of the complex
para-aramid yarn under the breaking force can be used in computer simulation systems during the
implementation of virtual experiments to determine the physical and mechanical characteristics of knitwear
based on its 3D model.

Keywords: high-strength yarns; para-aramid yarn; tensile strength and elongation; loop breaking.
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