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NCCIIEAOBAHUE YC"llOI\/'I‘II/IBOCTI/I JKAKKAPITOBBIX TKAHEH K PA3JIMYHBIM
BHEIIIHUM BO3JAEUCTBUAM HA PACTAKUMOCTD, CTUPKA, ITTA’KKA "
TPEHUE

AHHOTaUA

Ileapr0 MaHHOTO WCCIEAOBAaHWE TIOCBAIMICHO AaHAIM3Y YCTOMYHMBOCTH JKAKKapIOBBIX TKaHEH,
M3TOTOBJICHHBIX W3 PAa3IMYHBIX THUIIOB BOJOKOH, K BHEIIHUM BO3JCHCTBUSAM, TAaKMM KaK PaCTSIKUMOCTD,
CTHUpKa, [MaXkKKa U TpeHue. B xoze skcrepuMeHTaIbHbIX UCIIBITAHUN, HAPABICHHBIX HA U3YUEHUE U3MEHEHUH
(hM3MYECKNX U MEXaHUYECKUX CBOWCTB TKaHEW IpH BO3eicTBIM 3TUX (pakTopoB. Oco00e BHUMaHHE YIEICHO
CPaBHUTEIIPHOMY aHANIHN3y TKaHEH, COMEpKaluX HaTypaJllbHBIE W CHHTETHYECKHE BOJIOKHA. Pe3ymbraThi
MOKa3ald, YTO TKAaHW C CHHTETUYECKMMU KOMIIOHEHTaMU MPOJEMOHCTPUPOBAIN 0o0yiee BBICOKYIO
YCTOMYUBOCTh K PACTSDKEHUIO, TEPMUUECKUM BO3ACHCTBUSIM U MEXaHUYECKOMY H3HOCY, YTO 3HAYUTEIHHO
TIOBBINIAET UX JTOJITOBEYHOCTh M COXPAaHHOCTH BHEIITHETO BHIIA.

B cBoro odepenp, TKaHH HAa OCHOBE HATYPAIBHBIX BOJIOKOH OKa3aJIMCh 00Jiee TTOABEPKEHBI N3MEHEHIISIM
Iocjae CTUPKH TPU BBICOKUX TeMIlepaTypax W HWHTEHCHUBHOTO TpeHusa. [IpoBeneHHBIE HCCIIEIOBAHUS
ITO3BOJISIIOT ONTHMH3HUPOBATh IMPON3BOACTBEHHBIE MPOIECCHI M METOABI YXOIa 3a KaKKapAOBBIMH TKaHSIMHU,
TIOBBIIIAS UX DKCIUTYaTaIIHOHHBIC XapaKTEPUCTUKH U JTOJITOBEYHOCTD.

KamoueBbie cioBa: )KaKKapZ[OBLIG TKaHHU, YCTOﬁQHBOCTB, PacCTsKUMOCTDh, CTHUPKA, IUIaKKa, TPECHUC,
H3HOCOCTOﬁKOCTB, MEXaHHYECKHE CBOMCTBA.

Beeanenue

KakkapnoBble TKaHU, Oiarogapsi YHUKaJIbHON TEXHOJOTHHU TKayecTBa, MO3BOJIAIOT CO3/1aBaTh
CJIO’KHBIE Y30pBl M TEKCTYpHI (Kak MoKa3aHo Ha pucyHke Nel), yTo nenaer ux BOCTpeOOBaHHBIMU B
Pa3IMYHBIX 00JACTAX, TAKUX KaK MPOU3BOJICTBO OEXK/bI, JOMAITHETO TEKCTHIIS U OOMBKU MEOEIH.
OnHako, HECMOTPS Ha CBOIO BU3YaJIbHYIO MPUBJIEKATENFHOCTD U (PYHKIIMOHAIbHBIE XapaKTEPUCTUKH,
TaKWe TKaHH MOJIBEPTaOTCs BO3ACHCTBHUIO psiia (pakTOpOB, KOTOPBIE MOTYT CYIIECTBEHHO U3MEHATH
ux (usmueckue cpoicTBa U BHemHMM BuA. Cpean 3Tux (hakTopoB 0coO0e BHUMAHHE YIENAETCS
PacTSDKEHUIO, BO3JCHCTBUIO BOABI (CTHpPKA), BBICOKOTEMIIEpATypHBIM 00paboTKaM (IVIakkKa) H
MEeXaHW4YeCKOMY U3HOCY (TpeHue). JKakkapioBble TKaHH, B 3aBUCUMOCTH OT COCTaBa BOJIOKOH, MOTYT
[I0-pa3HOMY pearupoBaTh Ha 3TU BoszzeicTBus. Hampumep, TkaHu, conepikaliue HaTypajbHbIE
BOJIOKHA, MOTYT TO/IBEPKEHBI ycaJKe U AedopMalliu MpH CTUPKE, a TaKke 00pa30BaHUIO CKIIAJIOK
npu Tiaxke. B TO Bpems Kak CHHTETHYECKHME TKaHH, HA00OpOT, AEMOHCTPHPYIOT OOJBIIYIO
YCTOMYMBOCTh K BHEIIHUM BO3ICUCTBUSAM, cCOXpaHsisi (GopMy U pPHCYHOK. TeM He MeHee,
JIOJITOBEYHOCTh JKAaKKapJOBBIX TKAHEW TakK€ 3aBUCUT OT TakuX (PaKTOpOB, KaK IUIOTHOCTb
MepeIUIeTeHUS, COCTaB HUTEH U TEKCTUIIbHas oOpadoTka [1].

TeopeTnueckuii aHaau3

JKakkapmoBblie TKaHH, OJ1arofgapsi CBOEMY 0COOCHHOMY TKAI[KOMY MPOIECCY, T KaXKIbIi KOHEIT
HUTH yOPaBISETCs WHANBUAYAIbHO, 0071a/1al0T YHUKAJIBHOU CTPYKTYPOH, MO3BOJISIONIEH CO3AaBaTh
CIIOXKHBIE U Pa3HOOOpa3HbI€ y30pbl. ITO OTIMYUE JIETAET UX BOCTPEOOBAaHHBIMU JJISl CO3JAHUS Kak
JIEKOPATUBHBIX, TaKk U (YHKIHOHAIBHBIX W3fAenuil. OIHAKO BBICOKAs CIOXKHOCTh TKadecTBa U
HCIIONIb3yEeMbIe MaTepyalibl BIUSIOT HA MOBEICHNUE TKAHU MPU PA3TUYHBIX BHEIIHUX BO3ICHCTBUSX,
TaKMX KaK pacTsHKeHHe, CTUpKa, IMakka M TpeHue. TeopeTwdyeckuil aHaimu3 HTHX (PaKTopoB
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HE0O0XOUM J1JIsl JTy4IlIero NOHUMAaHUs UX BIMSHUA Ha JOJITOBEYHOCTbh U COXPAHHOCTD KAKKapA0BbIX
TKaHeH [2].

1. PacTskMMOCTB KaKKapIOBbIX TKaHEH. PacTsyKMMOCTh TKaHU ONPENIEsieTCs ClIOCOOHOCTHIO
MaTepuanga W3MEHATh CBOM DPa3MeEpbl IOJ BO3ACHCTBUEM BHEIIHEH CHJIbI, YTO CBA3aHO C €ro
MEXaHU4YECKHMH CBOMCTBAMHU U CTPYKTYpOoW. B KakkapJOBBIX TKaHAX, IJ€ NEPEIUIETEHHE HUTEU
CJI0KHO€, PACTHKUMOCTb MOXKET BAPBUPOBATHCS B 3aBUCUMOCTHU OT COCTaBa BOJIOKOH. HaTypasbHbie
BOJIOKHA, TAaKHE€ KaK XJOMNOK M LIEPCTh, MMEIOT 0O0Je€e BBICOKYIO PAaCTSKUMOCTb, YTO MOXKET
NpUBOIUTH K Aedopmanu TkaHu. CUHTETHYECKHUE BOJIOKHA, HApUMeEp MOJIMICTEep, UMEIOT Oonee
HU3KYIO PacTsKUMOCTh M JIydllle COXpaHSAT (opMy, 4TO JelaeT TKaHb MEHEe MOABEPKEHHOU
nepopMauy pu Harpy3Kax.

2. BnusiHue cTupKy Ha jKakkapoBble TKaHU. CTHpKa SBISETCS OAHUM U3 Hanbojee 3HaYUMBbIX
(akTOpOB, BO3/IEHCTBYIOIINX HAa TKAHU B IIPOLIECCE HKCIUTyaTalluu. BiausiHue BOJbI, MOIOILIMX CPENICTB
U TEMIEPATyphl Ha CTPYKTYPY TKAHU MOXET MPUBECTU K YCaJIKe, BBIIBETaHUIO, IOTEPE POPMBI U
MIOBPEXKACHUIO CTPYKTYpPBI BOJIOKOH. [Ipu cTUpKe HaTypalbHbIC TKAHU YaCTO MOABEPIarOTCs yCalKe,
0COOEHHO eCITM TeMIIepaTypa BO/AbI BBICOKA, TaK KaK OHM 001agatoT Oosiee MOPUCTON CTPYKTYPOH U
CKJIOHHBI K CXKAaTHIO IIOJ, BO3JCHCTBMEM Biard U Terula. CUHTETHUYECKHE TKaHW, HAIpOTHB, Yalle
BCETO COXPaHAIOT CBOM Pa3Mepbl, HO MOTYT TEpATh SIPKOCTh WJIM YCTOWYMBOCTb PHCYHKa H3-3a
pa3pyLICHHs KPACUTEJICH I BEPXHETO CJI0sI BOJIOKHA [3].

3. BausHue miaXkku Ha JKakKapAOBble TKaHW. [71axkka, 0COOEHHO C HCIOJIB30BAaHUEM I1apa,
OKa3bIBACT 3HAUMTEIILHOE BIMSHHUE Ha TKaHU. B cilydae jKakKapAOBBIX MAaTe€pHAJIOB, COACPKAIIUX
HaTypajibHbIC BOJIOKHA, IPU BO3ACHCTBUHN BBICOKMX TEMIIEPATyp MOTYT 00Pa30BbIBATHCS CKIAIKU U
nepopMalu, KOTOPbIE CIOKHO YCTPaHUTb. DTO CBA3aHO C TEM, 4YTO HaTypajbHble BOJOKHA, B
OTIIMYME OT CHUHTETUYECKHMX, MOI'YT MU3MEHATH CBOX CTPYKTYpY IpH BO3ACHCTBUM TEIUIA, Tepss
dbopMy U 21acTUYHOCTb. B CBOIO  ouepelb, CHUHTETHYECKHME TKAaHM YCTOHYMBee K
BBICOKOTEMITEPATYPHBIM BO3JCHCTBUSAM, OHH HE TEPSIOT CBOEH (hOpMBI, HO MOTYT TOIBEPraThbCs
nedopmaruy, eciam TemMreparypa CIHIIKOM BBICOKA.

4. TpeHue U U3HOC KaKKapIOBbIX TKaHel. TpeHue sABiIseTcsl BaXXHbIM (PAaKTOPOM, BIIUSIOLIUM
Ha M3HOC TKaHU. DTOT NPOLecC 0COOEHHO BaXKEH JUIsl TKAHEH, KOTOpPbIE MOBEPratoTCs AIUTEIbHOMY
MEXaHUYECKOMY BO3/IE€HUCTBHIO, HAllpUMEp, NIPU HOCKE ONEXKAbl WM MCIIOJIb30BAHUKM MEOEIbHBIX
TKaHe# [4]. B ’kakkaploBBIX TKaHSX, IJI€ PUCYHOK MOXKET ObITh OoJjiee IUIOTHBIM B HEKOTOPBIX
y4acTKaX, TPEHUE BBI3bIBAET YCKOPEHHBIM M3HOC MMEHHO JTUX 30H. HarypanbHbIE BOJIOKHA, TaKHe
KakK XJIONOK, Oosee MoJBepKEHbl U3HOCY M3-3a CBOEH CTPYKTYpBl M MOPHCTOCTU. B TO Bpems kak
CHUHTETHYECKHE TKaHH, Oiarojaps IIaJKkod MOBEPXHOCTH M 0oyiee BHICOKOMY COINPOTHBICHHIO K
MEXaHWYECKHUM MOBPEKACHUIM, UMEIOT JIUIIyH H3HOCOCTOMKOCTb.
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Puc. 1. )KakkapaoBsle TKaHU

IKCIepUMEHTAJIbHASA YaCTh

Jlns mpoBeneHUs] IKCIEPUMEHTAIbHOM 4YacTU HCCIIEOBAHUS YCTOMYMBOCTH IKAKKapIOBBIX
TKaHEl K BHEIIHMM BO3ICHCTBHUSM, TaKMM KaK pacTsDKUMOCTb, CTHUpKa, IaXKKa U TPEHHE,
SKCIIEpPUMEHTaJIbHbIE UcTbITaHUEe OblTN npoBenEHHbIN B 1ieHTpe «REILEAP», xoTopbie mo3Bonuiu
MOJY4YUTh OOBEKTHBHBIE [aHHbIE O (U3NYECKHMX M MEXaHWYECKUX CBOWCTBaxX TKaHei. Bce
SKCIEPUMEHTHI IPOBOJIMINCH Ha 00pa3lax *aKKaplOBbIX TKAaHEW, U3TOTOBJIEHHBIX M3 Pa3IUYHbIX
BUJIOB BOJIOKOH: YHCTOTO XJIOIMKA, CMECH XJIOIKa C MOJIMACTEPOM U MosindcTepa (IoKa3Ho Ha puc. 1).

1. HWccnenoBanue pacTsKUMOCTH. [l oOmpeneneHusl pacTSHKUMOCTH TKaHed  ObLIn
MCIOJBb30BaHbl CTaHAApTHBIE MeToAbl, coracHo ISO 13934-1 [5], mpu KoTOphIX 00pa3lbl TKaHEH
MOJBEPrajich pacTAruBarolmM ycuiusaM Ha yHuBepcaibHoM Tectepe (HT-L-2000A Tensile Tester
machine) ms pactspkenust. Kaxxaplit Tun Tkanu ObU1 ucnbiTad npu Harpyske B 50 H u 100 H, ans
OLICHKM Ipenena pacTsokeHus. OOpas3ipl TKaHEH TKaHM M3 XJIONKA, TKAHU C IOJUICTEPOM,
CHUHTETHYECKHE TKaHH (IIOJIUACTEP), BBIPE3AINCH B HAIIPABICHUU HUTHU OCHOBBI M yTKa. McnbiTanus
MIPOBOJMIINCH HA YHUBepcanbHOM HcmbITarenbHoM MamuHe HT-L-2000A. [lnst kaxmoro oOpasma
PETUCTPUPOBAINCH KPUBBIE PACTSIKEHMSI, 10 KOTOPBIM ONPEIEISIIUCH CIEAYIOINE XapaKTEPUCTUKHU:
MOJyJIb YIIPYTOCTH, MIPEIEN IPOYHOCTH MPU PACTSKEHUH, OTHOCUTENILHOE YIJIMHEHHUE NPU pa3pbiBe
(kak mokazaHo Ha puc. 2.)
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Puc. 2. PCByJ'IBTaTLI HCIIBITAHUU HA PACTXKCHUC TKAHCH
Pesynbrarsr:

- TkaHu U3 XJIONKa MOKa3aju HauOOJbUIYIO PACTSKUMOCTh, YBEJIMUMBIIUCH B JJIUHY Ha 15—
18% mipu Harpy3ke B 50 H u Ha 20-25% npu Harpyske B 100 H.

TkaHu U3 cMecH XJIONKa M MOJUACTepa MOKa3aJd MEHbBUIYIO pacTsKUMOCTh, Ha 8—10% npu
Harpyske B 50 H u 12—-15% npu 100 H.

- Yucro cuHTETHYECKHE TKaHU (TIOJIMACTEP) NOYTH HE U3MEHSUIM CBOEH JUTHHBI, IEMOHCTPUPYS
pacTsLKUMOCTh B nipeenax 2—3%.

2. Biusiane ctupkum Ha TKaHW. [ MOmETMpOBaHMS BO3IECUCTBHS CTHPKH OOpa3Ilbl TKAHEH
OB TIOMEIICHBI Ha dKCIIepuMeHTansHoM Oapabanom mammue GHA (kak mokazaHno Ha pucyHke Ne3)
¢ Temnieparypoid Boasl 30°C, 40°C u 60°C, ¢ uCTOIb30BaHUEM HEUTPATBHBIX MOIOIIUX CPEIICTB U
MpU CTaHAAPTHOM MPOMOILKUTENbHOCTH KA cThupku (30 mMunyT) [6]. [locie kaxmoro mukia
CTUPKH M3MEPSUTUCh M3MEHEHUs B pa3Mepe TKaHU U MPOBOJAWIIACH BHU3yaslbHasl OLIEHKA COCTOSHUS
KAKKap/I0BOTO PUCYHKA. DKCIIEPUMEHTHI MPOBOAMINCH TIpH 10 UKIaX CTUPKH.

Pesynsrarsr:

- XJIONKOBBIE TKaHU MPOJAEMOHCTPUPOBAIN 3HAYUTEILHOE YMEHBILIEHUE Pa3MEpOB IOCHe
ctupku npu temmneparype 60°C — 1o 8%. Taxke HabmOMaMaCh TOTEPS APKOCTH PHUCYHKA, 0COOEHHO
Ha y4YacTKaX C TUIOTHBIM MeperieTeHuEM.

- TkaHu U3 cMecH XJIOTKA M TMOJIUACTEpa MOKa3adl YMEPEHHYIO yCaJKy B mpeaenax 4—6%,
OJTHAKO PUCYHOK COXPaHHJICS MIPAKTUYECKH 0e3 U3MEHEHUH.

- [TonuacTepoBble TKAHU HE N3MEHUIIM CBOUX Pa3MEpOB, & PUCYHOK OCTAJICS IPKUM U YETKHM,
YTO MOATBEPKAAET UX YCTOHUUBOCTD K CTUPKE.
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Puc. 3. GHA Experimental Drum

3. BinsHne rmaxku. s ucciienoBaHus BIUSHUSA ITIAKKM HA TKaHW UCIIOIB30BAJICSA YTIOT C
¢bynkuueit mapa, HarpeBaemblii 10 Temmepatypbl 150°C. OOpa3upl TKaHEH MOABEPraauch IIaXKe ¢
npuMeHeHueM napa B teueHue 10 munyT. Kaxasiii oOpasen; oOpabaTbIBalicsl Kak ¢ UCIOJIb30BaHUEM
napa, Tak u 6e3, 4ToObl OLICHUTH BIUSHHE BHICOKOI TeMIepaTyphl U Ilapa Ha TKaHb.

Pe3ynbTathi:

- XJIONKOBBIE TKaHU TOKAa3ajiH 3HAYUTEIbHOE 00pa30oBaHWE CKIAJOK MpH Iaxke 0e3 mapa,
KOTOPBIE YaCTUYHO MCYE3aJIM IIPU UCIIONIb30BaHNU napa. OIHAKO MOCJIE HECKOJIBKUX LIMKIIOB ITIAKKH
0e3 mapa, TKaHW Ha4daJid TepsITh CBOIO (pOpMYy, a )KaKKapIOBBIH PUCYHOK CTAJI MEHEE YETKHM.

- TkaHu U3 cMecH XJIONKAa M IOJUACTEpa MPOAEMOHCTPUPOBAIN MEHBIIYIO CKIOHHOCTH K
00pa30BaHMIO CKIIAJIOK, M UX CTPYKTypa HE MOJBepraiach 3HAYUTEIbHBIM U3MEHEHHUSIM.

- IlonuscrepoBble TKaHU OBUIM HambOoJiee YCTOWYMBBI K IVIaKKE: OHM HE Tepsiau (OpMBbI, He
00pa30BBIBAIIM CKJIAI0K M COXPAHSIINA YETKOCTh PUCYHKA.

4. Tpenue u u3HOC TKaHW. {711 OIEHKM M3HOCOCTOWKOCTH TKaHEW ObUT MPOBEACH TECT Ha
Tpenue no crangapty ISO 12947-2 [7]. OOpa3ipl TKaHeH MOABEPraiuCh BO3AECHCTBUIO TPEHUS C
noMonibio npudopa KpokMerp it HCIIBITaHUS CTOMKOCTH OKpAacku TKaHu pydHoro tuna MT 197.
I'OCT 9733.27-83 (xak mokazaHo Ha puc. 4), B TedeHue 500 LMKIOB, UMHUTUDPYS IUTENBHOE
ucnonp3oBaHue TkaHW. OlleHKa HM3HOCA MPOBOAMIACH BHU3YyallbHO, C (OKYCOM Ha H3MEHEHHE
TEKCTYPBI TKAHU U OBPEXKIEHUE )KAKKapOBOI'O PUCYHKA.

Puc. 4. KpokmeTp 1151 HCHIBITAaHUSI CTOMKOCTH OKPACKHU TKaHHU.

PesyabTarsi:
- XJI0TIKOBBIE TKAHU MPOSBUIIN 3HAUUTENbHbIE MPU3HAKU N3HOCa nocie 200 UKI0B, 0COOEHHO
21



Oymycmik Kazaxcman viivim Kapuwicol - Becmuux nayxu FOoacnozo Kazaxcmana - South Kazakhstan Science Herald

Ha y4acTKax C IUIOTHBIM PUCYHKOM. TKaHU Hauaju TEPATh IPOYHOCTh, @ HEKOTOPbIE YYAaCTKU PUCYHKA
MOJBEPIIINCH CTUPAHUIO.

- Tkanu M3 cmecu XJIONKa U MOJUACTEpa MOKa3alu yMEpeHHble noBpexaeHus nocie 500
LUKJIOB, HO HE YTPAaTWJIA CBOEH CTPYKTYPBbI U PUCYHKA.

- IlonmacrepoBble TKAaHU MPOAEMOHCTPUPOBAIM HAMMEHBIIUN H3HOC, PUCYHOK OCTajCs
YETKUM, a TEKCTypa TKaHHU He u3MeHs1ach Jaxe nocie 500 LUKIOB TPEHUS.

BriBoabI

Ha ocHOBe NOTy4eHHBIX JAHHBIX MOYKHO CJI€JIaTh CIEYIOLIUE BBIBOJBI:

- CunHrernueckue TKaHU (HONMACTEp) OONAAAIOT JyYIleH YCTOMYMBOCTBIO K BHEIIHUM
BO3/IEMCTBUAM, TAKMM KaK PACTSKUMOCTb, CTUPKA, IVIaKKa U TpeHue. OHU COXPaHSIOT CBOIO (opMy,
pa3Mep U PUCYHOK, a TAaKKe JEMOHCTPUPYIOT BBICOKYHO U3HOCOCTOMKOCTD.

- Tkanu, comepkampe cMeCh XJIOINKa U IMOJIMACTEPa, OKA3bIBAIOTCS ONTUMAIbHBIMU C TOYKH
3pEHMsI COUETaHMs JIOJTOBEYHOCTH M ACTETUUECKOW NpHBIEKaTeabHOCTH. OHU COXpaHSIOT (opmy
II0CJIE CTUPKH U IVIaKKH, a TAKKE UMEIOT YOBJIETBOPUTENIbHBIE PE3YIbTATHI IPU TPEHUH.

- YucTo XJIONKOBBIE TKAHU IOABEP>KEHBI OONBIIMM HM3MEHEHHSIM I10CJI€ CTUPKH, INIAXKH U
TPEHUS, YTO OTPAHUYMBACT UX JIOITOBEYHOCTh U TPEOOBATEIBHOCTH K YXOY.

1) VYcroitumBocTh K pacTskeHHIo: JKakkap[oBble TKaHH, H3IOTOBJIEHHBIE HAa OCHOBE
CHUHTETHYECKHUX BOJIOKOH, TaKH€ KaK IOJUACTEP, AEMOHCTPUPYIOT 3HAUUTEILHO 0ojee HU3KYIO
PacTSKUMOCTB 110 CPABHEHUIO € TKaHIMHU, COACPKAIIUMHU HaTypajbHbIE BOJIOKHA, TAKUE KaK XJIOIOK.
DTO CBUAETENBCTBYET O OOnbliedl cTaOMIbHOCTH MX (OPMBI U CTPYKTYphl TNPH BHELIHHX
MEeXaHMUYECKUX Harpys3kax. TKaHH Ha OCHOBE IOJIMACTEPA COXPAHSIOT CBOIO (popMy M pasmep Ipu
pacTsHKEHUH, B TO BPeMs KaK XJIOTIKOBBIE TKaHU TO/IBEP>KEHBI 3HAYUTEIHHOH ehopMaryy.

2) BozgeiictBue ctupku: PesynbTaTbl MOKazaiad, YTO CHUHTETUYECKHE TKaHU (TOJIMACTED)
OKa3bIBAIOTCS HanboJee yCTOWYMBBIMH K BO3JICHCTBUIO BOABI M MOIOIIUX CPEACTB, HE U3MEHSISI CBOMX
pa3MepoB U CTPYKTYpPBbI IOCIIE MHOTOKPAaTHON CTUPKH. XJIOIKOBBIE TKAaHH, HAIIPOTHUB, ITOJIBEPTaIOTCS
3HAYUTEILHOM yCa/IKe U MOTEPEN SIPKOCTH PUCYHKA, 0OCOOEHHO IPU BBICOKHUX TEMIIEpaTypax CTUPKH.
370 yKa3bIBaeT Ha HEOOXOAMMOCTbh OCTOPOYKHOI'O YXO/1a 3@ HAaTypabHBIMU TKaHAMH JUIsl COXpaHEHUs
UX BHEIIHETo BU/A.

3) I'maxxka u TepMmuyeckoe Bo3neicTBHe: CHHTETHUECKHME TKaHHU, TaKHE KakK MOJHMACTEp,
OKa3aJuch 0ojee yCTONUMBBIMU K BBICOKOM TEMIIEpaType U MEXaHMYECKOMY BO3AeHCTBUIO napa. B
TO BpeMs KaK XJIONKOBBIE TKaHH JIETKO Tepsuld (opMy M 00pa3oBBIBAIM CKIAAKH, YTO TpeOOBaJIO
0Cco00ro Mosixosa Mpy INaxkKe. DTO MOJYEPKUBAET HEOOXOJUMOCTh MCHOIb30BAHMS CHELMATBHBIX
PEKUMOB IVIaKKU AJIs1 TKAHEH ¢ HaTypajbHBIMM BOJIOKHAMH, YTOOBI M30€XKAaTh X MOBPEXKACHUS.

XakkapzoBble TKaHM Ha OCHOBE CHHTETHYECKHMX BOJIOKOH, OCOOCHHO TOJHMAICTEpa,
IIPOAEMOHCTPUPOBAJIA NPEBOCXOJHBIE DJKCIUIYyaTallMOHHBIE XapaKTEPUCTUKH, 4YTO JeJaeT HX
MPEIOYTUTENBHBIMU JJI MCIOJIb30BAHUS B TKaHSIX C BBICOKOHM Harpyskoi. HarypanbHble TKaHH,
XOTsl U 00J1a/1al0T BBICOKOW 3CTETMUYECKON LIEHHOCThIO, TPEOYIOT OoJiee TIIATEIBHOTO YX0/a, YTOOBI
COXpaHUTh CBOM CBOMCTBA M BHEIHWUN BUA. IIpoBeneHHbIE HKCHEPUMEHTHI MOTYT OBITh
HCIOJB30BaHbl AJIsl pa3pabOTKM HOBBIX PEKOMEHIALMN IO YXOMy 3a YKaKKapJOBBIMHM TKaHSIMH, a
TaK)Ke€ JJIl COBEPIICHCTBOBAHUS MPOM3BOJICTBEHHBIX TEXHOJOTUM, HAIIPABJIEHHBIX Ha YIydlleHHE
KauecTBa M JIOJTOBEYHOCTH TKaHEH, OCOOEHHO B IPOU3BOJICTBE TEKCTHJIBHBIX H3/EIHH,
IIO/IBEPTalOLIMXCs YaCTOMY MEXaHUYECKOMY U TEPMUUYECKOMY BO3/IECUCTBUIO.
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JKAKKAPI MATAJIAPBIHBIH, CO3BLIYFA, )KYYFA, YTIKTEYTE )KOHE YUKEJIYTE
IOPTYPII CbIPTKbI OCEPJIEPI'E TO3IUIYIH 3EPTTEY

Tyiiin

byn 3eprreyniH MakcaThl-TaJILIBIKTapAbIH OPTYPJII TYPJCPIHEH >KacajFaH >KaKKapll MaralapblHbIH
CO3BITY, XYY, YTIKTEY KoHE YHKENIC CHSKTBI CBIPTKBI dcepiepre Te3iMAuIiriH tangay. Ocsl (hakTopiaapIbH
ocepiHeH TiHAEpHiH (M3HUKAIBIK >KOHE MEXaHWKAIbIK KACHETTepiHIH e3repyiH 3eprreyre OaFbITTaliFaH
SKCIICPUMEHTTIK CBIHAKTap OapbIChIHIA. TaOWFM KoHE CHHTETHUKANBIK TAIMBIKTApPEl Oap TiHAEpHi
CaJILICTBIPMANIBI TallJiayFa epeKlie Hazap ay’apbuiaabl. HoTwkenep CHHTETHKANBIK KOMIOHEHTTEepi Oap
MartajaplIblH CO3BUTYFa, TEPMISUIBIK KYKTEMeJepre )KoHe MEXaHHKaIbIK TO3yFa TO3IMILIIr JKOFaphl eKeHiH
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KOPCETTi, OYJ1 oNlapAbIH OSpIKTIri MEH CBIPTKBI TYPiHIH CAKTaTybIH aiTapIIBIKTAH apTTHIPAIbI.

O3 KeseriHze, TaOWFU TaJIIBIKTapFa HETI3NENTeH Marajap >KOFapbl TemIleparypaja XoHE KaTThl
YHKeTicTe )KyFaHHaH KeliH e3repictepre O6eiiM 0omasl. XKypri3iireH 3epTTeyiep Kakkap/ MaTajapblHa KyTiM
JKacay/IblH OHIIPICTIK MPOLECTEPi MEH JAICTePiH OHTAMIaHABIPYFa MYMKIHAIK Oepei, ojap blH OHIMIiTIr
MeH OepiKTIriH apTThIpabl.

Kintrik ce3mep: ’xakkapm marajapbl, OCpIKTIK, CO3BUIFBINITHIK, XYYy, YTIKTEY, YHKEIiC, To3yFa
TO3IMJILTIK, MEXaHUKAJIBIK KACUETTEP.
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A STUDY OF THE RESISTANCE OF JACQUARD FABRICS TO VARIOUS EXTERNAL
IMPACTS ON STRETCHABILITY, WASHING, IRONING, AND FRICTION

Abstract

The purpose of this study is to analyze the resistance of jacquard fabrics made from various types of
fibers to external influences such as stretchability, washing, ironing and friction. In the course of experimental
tests aimed at studying changes in the physical and mechanical properties of tissues under the influence of
these factors. Special attention is paid to the comparative analysis of fabrics containing natural and synthetic
fibers. The results showed that fabrics with synthetic components demonstrated higher resistance to stretching,
thermal stress and mechanical wear, which significantly increases their durability and preservation of
appearance.

In turn, fabrics based on natural fibers were more susceptible to changes after washing at high
temperatures and intense friction. The conducted research makes it possible to optimize production processes
and methods of care for jacquard fabrics, increasing their performance and durability.

Keywords: Jacquard fabrics, durability, stretchability, washing, ironing, friction, wear resistance,
mechanical properties.
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