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V]IK 687.03.017
HNCCJIEJIOBAHUME 3ABUCUMOCTHU U3MEHEHMUSA
YCAIAKHA TKAHEM C BJIOKEHUEM IMOJIMYPETAHOBBIX HUTEN KCK-CTPYKTYPhI
OT MHOI'OKPATHBIX MOKPBIX OBPABOTOK
M.JL Koponesa, U.B. Mununxosa

OImHMM M3 HaNpaBIeHHH paclIUPeHus accop-
THUMEHTa KOCTHOMHO-IIJIATHEBBIX TKaHeﬁ, COOTBETCT-
BYIOHIuUX Tpe6OBaHl/IHM COBPEMCHHOI'O pbIHKA, ABJIA-
€TCsl MCIIOJIb30BaHUE BBICOKOPACTSHKUMBIX HUTEH MO-
JIMypeTaHa.

B KocTpoMcKkoM rocyaapcTBEHHOM TEXHOJIO-
TMYECKOM YHHMBEPCHUTETE IMPEJIOKEH CHOCo0 TIoiy-
YeHHs1 JIbHOCOJEPIKAIMX TKaHEH ¢ WCIOJIb30BAaHUEM
KOMOWHHUPOBAHHBIX caMOKpyTouHbIXx HuTe KCK-
cTpykTypHl [1]. Cioco6 momydeHuss KOMOWHHPOBAH-
HOM camokpyTouHOil (KCK-CTpyKTYphl) HUTH C TIOJH-
YpPETaHOM — HOBOE HAIlpaBJICHHUE NPOM3BOJCTBA HU-
Tel, COYEeTaloIee BHICOKYIO NPOM3BOIUTEIBHOCTD M
obecrieunBamoiiee (GOPMHPOBAHHUE  HEOIHOPOTHOMN
HHUTH 3a CYHET CKPYUYUBAHHA €€ KOMIIOHCHTOB.

C menbio pa3pabOTKU pEeKOMEHIAMHA TS TeX-
HOJIOTOB HIBEHHOTO NPOU3BOJICTBA HEOOXOJMMO H3Y-
YCHUC HOTpe6I/lTeJ'H)CKI/IX CBOWCTB IMOJYYCHHBIX TKa-
Hell. Ycaaka TKaHM SIBJISETCSI OJHOM U3 XapaKTepHu-
CTHK, KOTOPHIC OKa3bIBAIOT 3HAYUTEIFHOE BIMSHHUE Ha
CTaOMIIBHOCTh M3JIENHS B IIPOLIECCE M3TOTOBIICHUS U
HOCKH [2].

UccnenoBanust ycaiku TKaHE MpPOBEAEHBI
CTaHOAPTHBIM METOAOM [3, 4] H0o cTabMIM3anmuu pas-
MepoB. C menbro BEIOOpa ONTUMATIHHON TeMIIEpaTyphl
MOKPBIX 00pabOTOK (CTHPOK) IMPOBEACHBI HCIIBITAHUS
TONYJIBHSAHBIX TKaHEH M TKaHEW C BIOXKEHUEM IIOJIH-
YPETaHOBBIX HUTEM.

OOBeKTaMK MCCIIEA0BaHUsS BBIOpaHbI 00pa3Iibl
TPeX BUIOB, OTIMYAIOLIUECS 110 CHIPHEBOMY COCTaBY:



TOJTYJIbHSIHAS. TKaHb 0€3 BJIOXKEHMS IMOJIHYPETaHOBBIX
HHUTEH M JBHOCOJCP)KAIINE TKAHH C PA3IHYHBIM CO-
Jep>KaHUEM TOJIMypeTaHa. B kauecTBe yTOUHBIX HH-
Tel MCIOIB30BaHBI: OeJleHas MOKPOTO MPSACHUS BbI-
cokast nbHsAHas npspka (BMBJI) nunelHoON MIIOTHOCTH
56 Texc n koMOrHUpoBaHHBIe camokpyTouHble (KCK-
CTPYKTYpBI) HHUTH JIMHEHHOH miotHocTH 112 Tekce,
COCTOSIIIIME U3 TPEX HUTEH: ABYX XJIOMYATOOYMaXKHBIX
JIMHENHON MIOTHOCTH 29 TEKC U OJHOU MOIUYpPETaHO-
BOM HUTHM JIMHEHWHOM IIJIOTHOCTH 7,8 Tekc. B kauecTBe
OCHOBHBIX HHUTEH HCIIOIb30BaHA XJIOMYATOOYyMarkKHas
npsbka JHUHEHHON mmotHoctH 29 Tekc. CocraB mo-
JMyJABHSIHON TKaHU: JeH 66,0%, xnonok 34,0%. Coctas
IpHOCOAepX)amux Tkanei: naeH 51,0%, Xiomok
48,70%, cnangexc 0,50% u nen 55,0%, xjomok
44,87%, cnangexc 0,13%.

OneMeHTapHble TPOOBI MOJBEprajJd MHOTO-
KpaTHBIM CTHPKaM IO JIByM PEKOMEHJYEMBIM PEXH-
mam B coorBerctBuu ¢ I'OCT 30157.1-95: npu tem-
nepatype Boabl 60°C as nonynbHAHBIX TKaHel, 40°C
JUISl TKaHEH U3 XMMHUYECKUX BOJIOKOH.

Ha ocHOBe naHHBIX, OJyYEHHBIX B PE3YJIBTATE
WCCIIEIOBaHNH, MOCTPOEHBI I'paUIECKUe 3aBUCHMO-
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ctu (puc. 1-4). I[lox Bo3meHCTBHEM MHOTOKPATHBIX
MOKPBIX 00pa00TOK (CTHPOK) IMPOU30IILIA yCaaKa BCEX
TKaHEeH. DIIaCTUUHBIC JIBHOCOAEPXKAIINE TKAHH B OT-
JUYKE OT IOJNYJbHSHBIX, JAIU OOJBLIYIO YCaIKy B
HaTpaBJICHUU HUTEH yTKa, 4eM B HalpaBICHUH HUTEH
OCHOBBI. I/I3yqu1/Ie 3aBUCUMOCTU M3MCHCHUSA YCaAIKH
JILHOCOJIEPIKAIINX TKaHEH OT KOJIMYECTBA CTHUPOK I10-
Kazayo, 4YT0 HauOOJbLIasl yCa/Ka MPOUCXOJUT B PO-
necce mepBo CTHpku. B pesynbrate aelcTBHs MO-
CJIEAYIONNX CTHUPOK 3HAYMTENILHOTO M3MEHEHHUS JIH-
HEHHBIX pa3MepoB OOpa3loB TKaHEH HE MPOMCXOIMT.
[Tocne geTBepTOl CTHPKU pa3Mephl 00pas3loB TKaHEH
CTaOMIM3UPYIOTCSA. YCTaHOBJIEHA 3aBUCHMOCTH yCai-
KM TKaHEH C BIIOKEHHEM IIOJIMYPETAHOBBIX HUTEH OT
TeMIepaTypbl MOKPBIX 00paboTok (cTHpok). Pexo-
MEHIyeMOH Il CTUPKHM TKaHEH ¢ BJIOKEHHWEM HUTEH
nosvyperana spisercs temmeparypa 40°C. Ycanka
AJIACTUYHBIX TKaHEH MPH TeMIeparype MOKpBIX oOpa-
60T0K (cTHpoK) 40°C B HanpaBJICHUH OCHOBBI KOJIEO-
nercs ot 20 1o 22%, B HaIpaBIeHUHU yTKa — OT 27 10
30% (puc. 1, 2), npu temneparype 60°C B Hampas-
JICHUHM OCHOBBI COCTaBIsIET 26%, B HAIIPaBJIECHUN yTKa
—48% (puc. 3,4).
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obpaboTok

—e— TkaHb 6e3 nonnypeTtaHa

TkaHb ¢ cogepxanuem 0,13% nonuypetaHa

—e— TkaHb ¢ copepxxannem 0,30% nonuypeTaHa

Puc. 1. U3MeHeHue ycaJKku TKaHeli B HAIPaBJIeHUH OCHOBBI MocJie cTupku npu 40 °C
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obpaboTok

—e— TkaHb 6e3 nonuypeTaHa

TkaHb ¢ cogepxaHuem 0,13% nonuypetaHa

—e— TkaHb ¢ cogepxxanviem 0,30% nonuypeTaHa

Puc. 2. U3MeHeHHe ycaKu TKaHeli B HANIPaBJIeHUH yTKa nocjie ctupku npu 40 °C
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2 cTupka

3 cTupka

4 cTupka 5 cTupka 6 cTupka 7 cTupka

—e— TkaHb 6e3 nonMypeTaHa

TkaHb ¢ copepxanvem 0,13% normypeTaHa

—e— TkaHb ¢ cogepxxanuem 0,30% nonuypeTaHa

Puc. 3. U3mMeHenne ycagku TKaHell B HAIPaBJIeHHUU OCHOBBI 1ocJie cTupku npu 60 °C
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—e— TkaHb 6e3 nonuypertaHa

TkaHb ¢ cogepxaHuem 0,13% nonuypetaHa

—o— TkaHb ¢ coaepxanuem 0,30% nonuypeTaHa

Puc. 4. U3MeHeHue ycaaku TKaHell B HANpaBJIeHUH YTKA MocJie cTupku npu 60 °C

BBejenue mnosmyperaHa B YTOYHYH) HHUTh BbI-
3bIBAET YBEJIMUYCHUE YCAIKH TKAHEH MOCiIe MOKPBIX
00paboTOK (CTUPOK). YBEIHUCHHUE CONCPIKAHUS TTOJIH-
ypeTaHa B CHCTEME yTKa MPUBOJUT K YBETHUECHHIO
YCAJKd HE TOJBKO B HANPaBJICHWH YTKA, HO U B Ha-
TIPaBJICHUH OCHOBBI.

BBIBO/IbI

1. Ycaaka 3macTHYHBIX JIBHOCOJEPIKALIUX TKa-
Hell 3aBHCUT OT TeMIlepaTypbl MOKPBIX 00paboToK
(ctupok). PexoMmeHayemoil i CTHUPKH JIBHOCOIEP-

JKAIUX TKaHEH C BIIOKEHHEM MOJUYPETaHOBBIX HUTEH
KCK-ctpykrypsl siBasiercs Temmneparypa 40 °C.

2. HauOonpmas ycanaka JBHOCOAEPIKALIMX
TKaHe#l ¢ BIOXeHrneM monumyperaHoBbix HuTer KCK-
CTPYKTYPBI IPOMCXOANT B PE3YJIBTATE NEPBOH CTUPKH.
ITocne geTBepTON CTUPKHU MPOUCXOMUT CTAOWIH3ALINS
pa3MepoB TKaHEH.

3. VBenuueHue colepKaHHUs MOJIHypeTaHa B
CHCTEME yTKa NPUBOAWUT K YBEJIMYEHHIO YCAJIKU HE
TOJIbKO B HaIllpaBJICHWU yTKa, HO W B HaIllpaBJICHUUN
OCHOBBI.
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