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WHHOBAIIUY B TEKCTUJIBHOM MMPOMBIIVIEHHOCTH: CO3JAHUE TKAHEMN,
MEHAIOIUX OHBET OT TEILJIA

AHHOTALUA

Crarhsi TOCBAIIEHa WHHOBALMSAM B TEKCTHJIBHOW IPOMBIIUIEHHOCTH, OCOOCHHO CO3aHUIO
TEPMOXPOMHBIX TKaHEW, KOTOpble MEHSIOT I[BET IO BO3AEHCTBHEM TeMmIeparypsl. PaccMarpuBaroTcs
MPUHIMITEL paOOTHl TEPMOXPOMHBIX IUTMEHTOB, MX IPUMEHEHHE B MOJIE, CIIOPTUBHON OJIE)KE U MEAUTTHCKUX
ycrpoiictBax. OOCYKIaIOTCS MPENMYIIECTBA, TaKHe KaK WHTEPAKTUBHOCTh U (PyHKIIMOHATBHOCTH, a TaKXKe
HEJOCTaTKH, BKIIOYas CIOKHOCTH yXO/a M M3HOCOCTOMKOCTh. B 3akmroueHnM oTMedaeTcsi MepcreKTHBa
JanbHEWIIero pa3BUTHA ATOM TEXHOJNOTMH, YTO MOXET NPHBECTH K HOBBIM pEIICHUSIM B AW3alHE W
(YHKIIMOHAJIBHOCTH TEKCTHIIS. OTH HHHOBALMY HE TOJIBKO NIPEJIAaraloT HOBbIE BOSMOXHOCTH JUIS IW3aiiHa, HO
Y MOTYT YJIy4IIUTh QYHKIIMOHATFHOCTD OIEXKIbI, oOecredrnBast KoM(GOPT ¥ MPAKTUIHOCTH JJIS TOJIb30BaTeNeH.
B Oymymem Takue TEXHOJOTMH MOTYT 3HAYMTENBHO M3MEHHUTH HE TOJNLKO BHEUIHWH BHJ, HO M TMOBBICHTH
3(hPeKTHBHOCTE M 0€30TTaCHOCTH MaTepHajIoB B pa3IMYHBIX chepax.

KiaoueBble cjioBa: TCPMOXPOMHBLIEC  TKaHH, HWHHOBAllMM, TCKCTUJIbHAsA  IMPOMBIINIJICHHOCTD,
TEMIICPATYPHLIC UBMCHCHU A, (byHKLII/IOHaJ'IBHOCTL, TECPMOXPOMHBLIC KPACUTCIIN.

Beenenue

B mnocnennue necATMIeTHs TEKCTWIBHAs IPOMBIIUICHHOCTh IPETEpresia 3HAYNUTENbHbBIE
M3MEHEHUs, BHOCS MHHOBAIlMHM, KOTOPBIE MEHSIIOT BOCHPHUATHE TPAJAULMOHHBIX TKaHed. OnHON U3
Haubosee MHTEPECHBIX Pa3padOTOK CTaal TEPMOXPOMHBIE TKaHM, CIOCOOHBIE MEHSATh LBET IMOJ
BO3/JICCTBUEM TeMIlepaTypsl. TepMOXpOMHas TKaHb — 3TO MHHOBALIMOHHBINA Marepuall, KOTOPBIH
U3MEHSET CBOH IBET NMPpH U3MEHEHUU TeMIieparypsl. B ocHoBe 3Toro sddexra nexar crnenuaibHble
MIUTMEHTBI, KOTOPBIE pearupyroT Ha Teruio. [Ipy moBeIIEeHUN TeMIIEPATypbl TUTMEHTHI MEHSIOT CBOIO
CTPYKTYpPY, YTO IPHUBOAHUT K M3MEHEHMIO LIBETA TKAHU. DOTH YHHUKAJIbHBIE MaTepUalibl OTKPBIBAIOT
HOBBIE BO3MOKHOCTH Kak B Ju3aliHE, TaKk U B (PyHKUIMOHAIBHOCTH TEeKCTWUISA. OJIHUM U3 CaMbIX
yBIIEKaTeJIbHBIX HAalpaBlIEeHUH B 3TOH obOiacTu sBiAeTcs pa3paboTKa TEPMOXPOMHBIX TKaHEH,
KOTOpBIE CLIOCOOHBI MEHSATH IIBET B 3aBUCMOCTH OT TEMIIEpaTyphl Kak Moka3aHo Ha puc. 1 (a). Otu
Marepuaigbl HE TOJBKO IPHUBIEKAIOT BHMUMAHHE CBOMM HEOOBIYHBIM BHEIIHUM BUIOM, HO U
OTKPBIBAIOT HOBBIE TOPH3OHTHI B (DYHKIMOHATBHOCTH TEKCTHJS. OHU CTAHOBATCS HACTOSAIIMMU
MIPOM3BEICHUSMH HCKYCCTBA, B3aUMOJICHCTBYIOIIMMHE C OKPY>KAOIIEeH cpefoi u morpedurenem [1].
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a - TepmoxpomMHBIE TKaHU 0 - T'otoBas uznenus

Puc. 1. TepmoxpoMHble TKaHU

C pocToM MHTepeca K yCTOMUMBBIM M TEXHOJIOTMYHBIM MarepuajiaM, TEPMOXPOMHBIE TKaHU
HAYMHAIOT 3aHUMATh Bce OoJiee 3HAYMTEIbHOE MECTO B MOJIE, CIIOPTE U Jlaxke MenulnHe. J{u3aiinepsl
WCTIONB3YIOT UX JJIS CO3/IaHMs YHUKAIBHBIX KOJUIEKIIMI Kak MmoKa3aHo Ha puc. 1 (6). DTo HEe mpocTo
TPEH, a LieNas KaTeropusi TeKCTHJIS, KOTopask MEHSeT MOAXOMA K Ju3aiiHy M (YHKLIHMOHAJIBHOCTH,
npejiaras HoBble BO3MOXXHOCTH ISl TBOPYECTBA U MPAKTUUECKOTO MPUMEHEHUS [2].

Teopernyeckuilt aHaJIu3

TepMoxpoMHBIE TKAHH OCHOBaHbI HA IPUHLUIIAX TEPMOXPOMHUH, IPOIECCA, IPU KOTOPOM LIBET
BELIECTBA M3MEHSETCS B 3aBUCHUMOCTH OT Temmeparypbl. OCHOBY TaKMX TKaHEH COCTABISIOT
CHelHaJIbHbIe MTUTMEHTHI, KOTOPhIE MOTYT ObITh KaK OPraHUYECKUMHU, TaK U HEOPTaHUYECKUMU. DTU
IIUTMEHTBl MEHSIOT CBOIO MOJIEKYJIIDHYIO CTPYKTYpPY IOJ BO3IEHCTBUEM TEMIIEPATYphl, YTO U
NPUBOIUT K HW3MEHeHHMI0 1Bera. Hambonee pacmpocTpaHEHHBIE TEPMOXPOMHBIE ITUTMEHTHI
WCIIONB3YIOT PEAKLMI0, OCHOBAaHHYI0 Ha M3MEHEHHUU KPUCTAJUIMUECKOM CTPYKTYpPHI, MO3BOJIAIOIICH
MUTMEHTaM IPOSBIATH pa3IuuHbIe 1BeTa [3-4].

C TOYKM 3peHHs XUMHUH, TEPMOXPOMHBIE NUIMEHTHI JEIATCA Ha JBa OCHOBHBIX THIA:
TEPMOXPOMHBIE COEIMHEHUS, KOTOPbl€ aKTUBHUPYIOTCS IPH IOBBIIIEHUU TEMIEpPATypbl, U TE€, YTO
pearupyrot Ha e€ cHikeHue. Kakaplii u3 3TUX TUIIOB MOXKET ObITh MPUMEHEH B Pa3HBIX KOHTEKCTAX,
YTO pacCIIUPSET BO3MOKHOCTH HMCIIOJIB30BaHUsA TAKUX TKaHell. Hampumep, B CIIOPTUBHOW ONEKIE
TEPMOXPOMHBIE MUTMEHThl MOTYT CHUTHAJM3UpPOBaTh O TMOBBILIEHUM TEMIEpPaTyphl Tena,
MIPEOCTABIISAS MOJIB30BATEN0 BAKHYIO HH()OPMAIMIO O COCTOSIHUU €To 370poBbs. C TOUKU 3peHHUs
¢buzuku, TepMoXpoMHbIe 3 (HEKTHI TaKkKe 3aBUCAT OT Pa3NIUYHbIX (AKTOPOB, TAKUX KaK BIAXKHOCTb,
CBET U BpeMs BO3ACHCTBUS TEIUIA, YTO JETAET UX MCCIIE0BAaHUE MHOTOIPAHHBIM U KOMIUIEKCHBIM.

CoBpeMeHHbIE HCCIeIoBaHus B 00JIaCTH TEPMOXPOMHBIX TKaHeH HampaBieHbl HA YITy4IlIeHUE
UX YCTOMYMBOCTH K U3HOCY U BO3JEHCTBUIO BHEIIHEW cpeapl. OnHOM U3 3a/1a4u SBISETCS CO3JjaHKe
0ojiee JOJNTOBEYHBIX MUTMEHTOB, KOTOpbIE COXpaHSUIM OBl CBOM CBOMCTBa Ha MPOTSHKEHUU
JUINTEIbHOTO BpeMeHu. TakuMm o00pa3oM, TEOPEeTHMUECKHM aHallu3 TEPMOXPOMHBIX TKaHEH
JEMOHCTPUPYET HE TOJNBKO MX TMOTEHUHWAN /s NPUMEHEHHS B pa3IU4YHBIX cdepax, HO H
HEOOXOIMMOCTh JIaJIbHEUIINX MCCIIEOBAaHUM Ui JIOCTIDKEHHS BBICOKOH CTAaOMIBHOCTH U
(byHKIIMOHATLHOCTH 3THX HHHOBAIIMOHHBIX MaTepHayioB [5-6].

[IpenmymiecTBa TEPMOXPOMHBIX TKaHEH

- Uumepaxmuenocmo u ynuxanonocms. TepMOXpOMHBIE TKAHU MEHSIOT I[BET B 3aBUCUMOCTH
OT TEMIIEpPATypBbl, YTO IO3BOJISIET CO3/1aBaTh YHUKAIbHbIE U MHTEPAKTUBHBIE U3JEIHsL. DTO A00aBIsSET
3JIEMEHT HEOKUAAHHOCTH U KPEaTUBHOCTH B MOy M IM3aliH.

- @yukyuonanbHocms. TKAaHU MOTYT CIIY>)KMTh MHIMKAaTOpaMH TEMIIEpAaTyphbl, Mpeaynpexaas
MIOJIb30BATENs O MEperpeBe. ITO 0COOEHHO MOJIE3HO B CIIOPTUBHON OJIEXK/I€ U CIICIUATBLHON OIekKIe
JUTs1 paOOTHUKOB B YCJIOBUSIX BBICOKUX Temmepatyp [7].

- Ocmemuueckas npuenekamenbHocms. BO3MOXKHOCTP U3MEHEHMS 1IBE€TA NPHUAAET TKAHIM
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BU3YaJIbHBIN MHTEPEC, YTO J€NAET UX IPUBJIEKATEIbHBIMU JJIs JU3allHEPOB U MOTpeduTenei. I1o
MOKET OBITh MCIIONI30BaHO KaK B OJCK[IE, TAK U B UHTEPhEpE.

- Okonozuyeckue nepcnekmugwvl. C y4eTOM pacTyIlEro UHTEpeca K YCTOMUMBBIM MaTepraaM,
TEPMOXPOMHBIE TKAaHU MOTYT OBITh pPa3pabOTaHbl C MCIOIH30BAHMEM HKOJIOTHUECKH YHCTHIX
TEXHOJIOTUH, UTO JieJaeT ux 0oJiee MpUBJIeKaTeIbHBIMU ISl CO3HATENbHBIX OTpeOUTEeH.

[Tpenmy1iecTBa TEPMOXPOMHBIX TKaHEH JENAIOT UX MPUBIEKATEIbHBIMHE JJIsl pa3TUYHBIX chep
MIPUMEHEHHUS, CIIOCOOCTBYSl MHHOBALIMSIM M KPEATUBHOCTH B TEKCTHJIBHON MPOMBIIUIEHHOCTH. DTH
TKaHU TPEJICTABIAIOT COOOW HE TONBKO 3CTETHMYECKYIO IIEHHOCTb, HO M (PYHKIHMOHAJIbHBIE
BO3MOKHOCTH, KOTOPbIE MOT'YT YJIYUIIUTh Ka4€CTBO JKU3HU MOTpEeOUTENEH.

Xumuyeckue ocHO8bI MEPMOXPOMHBIX Kpacumereu

TepMOXpOMHBIE KpacHUTEIM OCHOBAaHbI Ha HM3MEHEHUHM MOJIEKYJISPHOM CTPYKTYpbl IHpuU
pa3nuyHbIX TeMieparypax. CylmecTByIOT JBa OCHOBHBIX MEXaHU3Ma!

- U3omepuzayusa: Ipyu N3MEHEHUHU TEMIEPaTypbl MOJIEKYJIbl KpacUTENIeH MOTYT MIEPEXOIUTH U3
OIHON HM30MepHON (HOpMBI B APYryr0. ITO MPUBOIUT K M3MEHEHHUIO MX ONTHYECKHX CBOMCTB H,
COOTBETCTBEHHO, I[BETA.

- H3meHeHue KpuUCTAUIMUECKOW CTPYKTYypbl: HekoTopble NUIMEHTBI MEHSIOT CBOIO
KPUCTAJUIMYECKYIO (hOpMY IPU BO3JIEHCTBUU TEMIIEPATYPHI, YTO TAK)KE BIUACT HA UX IIBET.

IKCNePpUMEHTANbHAS YaCTh

HccenenoBanre TEPMOXPOMHBIX TKAaHEH, HM3YyYEHHE CBOMCTB TEPMOXPOMHBIX TKAHEHW, HX
peakuuyd Ha U3MEHEHHs TemIieparypbl (Kak mokazaHo B Tabmuie Nel.) W oleHKa BO3MOXKHOCTH
MPUMEHEHHS, SKCIIEPUMEHT PoBOAMIICS Ha Kadenpe « TexHomorus 1 npoeKTHPOBaHUE TEKCTUIIBHBIX
MarepuanoBy B gadopatopusix «KREILEAPy. [TonyuenHbie qaHHBIE MOTYT OBITh MCIIOJIB30BaHbI IS
JaNbHEHIINX MCCIEIOBAaHMM M pa3pabOTKM HOBBIX TEKCTWJIBHBIX W3ICTUH C YHUKAJIbHBIMU
(YHKIIMOHAJIBHBIMU CBOMCTBAMH. OTH pe3ylbTaTbl TakKKe€ MOTIYT I[IOMOYb B MOHMMAaHUU
MOTEHLUAJIbHBIX 00JIaCTEN MPUMEHEHHS TEPMOXPOMHBIX TKaHEH B TEKCTHIIbHOM MPOMBIIIJIEHHOCTH.

Tabmuna Nel. Meroauka sxkciepumMeHTa

ITonroroska o0pa3uos Onpenesenune HN3mepenue BusyanbHas
TeMIepaTypHbIX peakuuu Ha OlleHKA
YCJI0BUM TeMIEpaTypy

Wzrorosnen Heckonbko | Pazgenuts o6pasubl Ha | [loctenenHo Hcnonp3oBarh
00pa3ioB TKaHEH, | TpyIbI JUIS | HAarpeBaTh TKaHH | YTy WIn
HaHECs TEPMOXPOMHBIE | TECTUPOBAHUS npu | (Hampumep, C | MUKPOCKOI TUISt
KPacHUTeNN Pa3IMYHBbIMU | Pa3IHYHBIX MIOMOIIBI0  TOpsiueit | HaOoneHUs
crocobamu (HampuMmep, | TeMIeparypax BOJIBI WY | I3MEHEHUW IIBeTa
norpykeaue B pactBop | (Hanpumep, 20°C, 30°C, | narpearteneii), Ha YPOBHE
WIH paclblICHUE). 40°C, 50°C). ¢bukcupys BOJIOKOH.

U3MEHEHUs  IBETa

npu KaXKI0M

TEMIEPATYPHOM

miare.

Pe3yabrarhl 3KkCrIEpuMeHTa

[Tocne npoBeneHUs cepur HKCIEPUMEHTOB 110 MCCIETOBAHUIO TEPMOXPOMHBIX TKaHEW ObUIH
MIOJTyY€HBI CIIETYIOINE Pe3yIbTaThl:

- U3menenue ysema.: Bce o0pa3ibl TEPMOXPOMHBIX TKaHEH MPOAEMOHCTPUPOBAIIN 3aMETHBIC
M3MEHEHHUs 11BETa B OTBET HAa U3MEHEHHUs TeMneparypbl. Hu3koreMnepaTypHble KpacUTENN U3MEHSUIN
LBET Npu TeMmieparypax okxosno 25-30°C, B TO BpeMsi KakK BBICOKOTEMIIEPATypHbIE KpPAaCHUTEIH
pearuposanu npu 40-50°C.

- Tunvl mxaneti: XJIOTOK MOKa3an 0ojee BHIPAXKEHHYIO PEaKIUI0 Ha U3MEHEHHE TeMIIepaTyphl
10 CPAaBHEHMIO C MOIMACTEpOM. TkaHU, 00paboTaHHBIE TEPMOXPOMHBIMU KPACUTEISIMH, COXPAHUIN
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CBOM CBOKCTBA IMOCJIE MHOTOKPATHOTO MCITOJIb30BAHMS, YTO YKa3bIBAET HA UX JIOJITOBEYHOCTb.

- Unmencusnocmo usmenenus yeema: VI3MeHeHUs 11BeTa BapbHUPOBAIHUCH B 3aBUCUMOCTH OT
TUTIA KPACUTEIS B TKaHW. HekoTopbie 00pa3ibl MPOSBIUIA PE3KUEe U3MEHEHHUS OTTEHKOB, TOT/A Kak
JpyTHe JeMOHCTPHUPOBAIIU OoJiee MIaBHbIe IEPEXO/IbI.

BriBoanl

Takum 00pa3oM, TEPMOXPOMHBIE TKAHU MPEACTABIAIOT COOON MEPCIEKTUBHOE HAMpaBJICHHE,
CrocoOHoe codeTarh (PyHKIIMOHAIBHOCTD, SCTETUKY W AKOJIOTHYCCKUE MPEUMYIIECTBA, YTO JIEIacT
WX aKTyaJIbHBIMU JIJ1s1 OyIyIIuX pa3padoTOK B TEKCTUIBHOW MPOMBIIUICHHOCTH.

- Unnosayuonmnvie ceoticmea: TepMOXpOMHBIE TKaHH OOJIAAIOT YHUKAIBHBIMHA CBOWCTBAMHU
W3MEHEHHUsl 1[BeTa B OTBET HAa HM3MEHEHUS TEMIIepaTypbl, YTO JellaeT UX HMHTEPECHBIMU IS
MPUMEHCHHS B Pa3IMYHBIX 00JIACTAX TEKCTUIHHON MTPOMBIIUICHHOCTH.

- Hlupokuii cnekmp npumeHnenus: DTA TKAaHW HAXOAAT MPUMEHEHHE HE TOJIBKO B MOJHOMN
WHIYCTPUH, HO U B CIIOPTHBHOW OJIeXJIe, MHTEPhEPE M 3AIMUTHOW OJEKIE, YTO MOAUYESPKUBACT UX
YHHUBEPCATBHOCTD.

- Heobxooumocms Oanvuetimux ucciedosanuii: J{ns ONTUMHU3ALMK CBOMCTB W ITOBBIIICHHS
KayecTBa TEPMOXPOMHBIX TKaHEH HEOOXOAMMO TMPOJOJKATh HCCIAEAOBaHHMS B 00JacTH
MaTepUaIOBEICHUS M TEXHOJIOTHIA, YTO OTKPOET HOBBIC TOPU30HTHI JIsl X TIPUMEHEHUSI.
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TOKBIMA OHEPKOCIBIHJIETT UHHOBAIIUSJIAP: TYCIH KBIIIYFA KAPAU
O3T'EPTETIH MATAJIAP ’KACAY

Tyiiin

Makanana TeMrieparypaHblH 9CEPIHEH TYCIH ©3repTyre KalileTTi TepMOXpPOMIbl MaTaiapra epeKile
Hazap aymapa OTBIPHIN, TOKBIMA ©HEPKOCiOiHIeri WHHOBANMSUIAp KapacTRIPBUIAABL.  TepMOXpOoMUs
MEXaHW3MIHIH CHUIIATTAMAaChl, TEPMOXPOMIBI OOSFBIMTAPIALIH KIKTEIyl KOHE OJapAbl COH, CIOPT JKOHE
KOPFaHBIC CHSKTBI OPTYpPJII cajajapia KOJJaHy OChl MaTepUaJiapJblH KeH MYMKIHIIKTEpiH KOpPCETEi.
XKyprizinren ToxipuOenep TEpMOXpPOMABI TIHASPAIH TUIMALUIITIH pacTan, MaTa MEH OOSFBIITHIH TYpi MEH
TeMIIepaTypa >Karnaiapbl apachlHAarbl OaWIaHBICTHl AHBIKTAJBL. 3EPTTEy HOTHIXKENepl TYPaKThl KOHE
SKOJIOTHSUIBIK  Ta3a TEPMOXPOMIBI IIEIIiMAEpAl o3ipieyaeri KOCBhIMIIA 3epTTeyJAepAiH MaHbI3ABUIBIFBIH
kepcereni. Makana COHBIMEH KaTap OollaliakTa TEPMOXPOMJIBI Marajapibl KOJIaHy MepCIeKTHBaIaphiHa,
COHBIH ITTIHAC OJapABIH HHTEPAKTHURTI jkoHe (DYHKIIMOHAIIBI KHIM XKacayaarsl oJIeyeTiHe Ha3ap aymapaibl.

KinrTik ce3mep: TepMOXpoMibl Maranap, WHHOBAIUsIAp, TOKbIMA ©HEPKACiOi, TeMIepaTypaHbIH
e3repyi, PyHKIIMOHAIABUIBIK, TEPMOXPOMIBI OOSFBITIITAp.
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INNOVATIONS IN THE TEXTILE INDUSTRY: CREATING FABRICS THAT CHANGE
COLOR WITH HEAT

Abstract

The article discusses innovations in the textile industry, with special emphasis on thermochromic fabrics
that can change color under the influence of temperature. The description of the mechanism of thermochromy,
the classification of thermochromic dyes and their application in various fields such as fashion, sports and
protection demonstrate a wide range of possibilities of these materials. The experiments have confirmed the
effectiveness of thermochromic fabrics, revealing the relationship between the type of fabric and the dye, as
well as temperature conditions. The results of the study emphasize the importance of further research in the
field of developing sustainable and environmentally friendly thermochromic solutions. The article also focuses
on the prospects for the use of thermochromic fabrics in the future, including their potential in creating
interactive and functional clothing.

Keywords: thermochromic fabrics, innovations, textile industry, temperature changes, functionality,
thermochromic dyes.
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