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YCTAHOBJIEHUE 3AKOHOMEPHOCTEN NOBEAEHUA TKAHEN

NMPU CXKATUA

Corcamue nonepeuHoeo ceueHus Humeil 6 npenpe2ax 0Cyu,ecmensiemest COBMeCmHo ¢ PACMAICCHUEM 8MOPO20 ce-
meiicmeéa Humell. Ha nepeoii cmaouu oHo Heynpyeo 00yniomHsaemcs, npoucxooum Heoopamumoe cicamue. Bmo-
Past cmaousi cycamusi ceMeicmea Humeti XapaKkmepusyemcs moAbKo ynpyeumu oeopmauusmu. YcmanosaeHHble
3a6UCUMOCIU MENCOY OMHOCUMENbHBIMU 0QOPMAUUAMU CHCAMUS U YCUAUSMU CHCAMUSL UMEHOM AUHEIIHbLI XA~
PaKmep U OMpaxcarom He moabko C80UCMEea MAmepudalo8 HUmeil, U3 KOmopbix U3eo0moeAeHbl MKAaHU 21a0K020
nepenaemenusi, Ho U KOHCMPYKYUOHHbLE 0COOCHHOCMU CIMPOCHUS MKAHU.

Karoueevie caosa: mxans, numo, cocamue, deghopmanus, cemeiicmeo Humell, Mooenb 0eqhopmuposanus, ceueHie Humu

ITocTanoBKa 3agaun. PaccMaTpuBalOTCsl TKaHbIE
MaTepuasbl, 00pa30BaHHbIE TIEPEIJIETEHUEM JBYX CHUC-
TeM HuTei o yrioM 90°. BobIIMHCTBO TKaHEeH, TIpH-
MEHSIEMBbIX B HACTOSI1LIEE BpEMSI [IJ151 U3TOTOBJIEHUSI KOM-
MO3UTOB, UMEIOT ITPOCTBIE CXEMbI MIEPETIETEHNUS, TAKUE,
KakK IMOJIOTHSIHOE, POTOXKHOE, CapXKeBOe U aTjiacHoe. M3
HUX TEKCTUJIbHbBIE KOMITO3UTBI SIBHO ITPEBOCXOISIT MHO-
M€ MaTepurabl 10 MOKa3aTesIM YAEAbHON MPOYHOC-
TH U 3kecTKOCTH. C y4eToOM CKa3aHHOT'O BO3MOXKHOCTU
MPUMEHEHUST TEKCTUJIBHBIX KOHCTPYKLIIMOHHBIX KOM-
MMO3UTOB JIJISI OCHOBHBIX Y BTOPOCTEIIEHHBIX HECYIIIMX
3JIEMEHTOB KOHCTPYKLIMI PEICTABIISAIOTCSA HEOTPAHU -
YEeHHBIMU, OCOOEHHO B 00JIACTH CPEICTB IMepeaBIKE-
HUS, TJI€ CYILLIECTBEHHbI BECOBbIE OTPAaHUYEHUSI.

B npouecce nepepaboTKu TEKCTUIIbHbIE KapKachl
HCIIBITHIBAIOT PA3JIMYHbBIE BUbl HATPY>KEHUST, OCHOB-
HBIMU U3 KOTOPBIX ABJILIOTCS ABYXOCHOE PACTSKECHUE
u cxatue. OgHaKO ClIeAyeT OTMETUTh, UTO BBUAY a0-
COJTIOTHOI TMOKOCTH HUTEH CXKaTre B OOBIYHOM CMBIC-
JI B HAIIPABJIEHUM TIJIOCKOCTU TKAHU HEBO3MOXKHO, TaK
KaK OHO MPUBOJUT K ITOTEPE YCTOMUMBOCTU TEKCTUIIb-
Horo Kapkaca. CyIIecTByeT M IPyroi BUI CXKaTHSI.
Cuibl, OCYIIECTBISIIONINE TaKOE CXaTHe, JexKaT B
IUIOCKOCTU TKAHU W HaIlpaBJeHbl Monepek HUTeil. B
COCTaBe TKAHOTO MaTepHalia TaKoe CXKaThe MOXKET ObITh
OCYILIECTBJIEHO TOJbKO COBMECTHO C PACTIXKEHUEM
BTOpOro cemeiicTBa HUTet. Hanmpumep, npu nepeme-
IIEHUM OJHOIO CEMENCTBA HUTEU BIOJb BTOPOTO Y
MOCJIEIHETO CEMEMCTBA BOZHUKAIOT PACTSTUBAIOLINE
HaTIpsiKeHUs. A TIEpBOE CEMEICTBO HUTEH CXXMMaeTCs
B MEPIEHAMKYJISIPHOM HAIlPABJICHUN K HUTSM.

CrenyeT Takxke OTMETUTD, YTO pacCMaTpUBaeMbIit
BUJ CXKaTHS MPUBOIUT K MEPEMELIEHUSIM, UMEIOIIAM
KOHEYHbIE 3HaUeHMs. [1es1o0 B TOM, UTO MPU TaKUX JIe-
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dopMaLmsIX IBa ceMeiicTBa HUTEH BemyT ceOs Kak IBa
TeJla, eperuieTeHHbIE MEXy COOOM, U UMEIOLIINE BO3-
MOXXHOCTh CKOJIB3UTD APYT OTHOCUTEILHO ApyTa (B y3-
JIaX TIeperuieTeHUsI HUTEH OTCYTCTBYIOT XKECTKUE CBSI-
3u). [Ipu mIocKOM HampsIKeHHOM COCTOSIHUU B
MCXOAHOM MOJIOXKEHUN TOUKU CONTPUKOCHOBEHMSI HU-
TEU PacCXOIATCS U HAXOIATCS B pa3HbIX MECTaX OJHOMN
M TOM Xe riockocTu. [1pu aTOM npennonaraercs, 4To
KaxJasi HUTb CEMEMCTBA Mpu NepeMelieHn He oOpa-
3yeT pa3pbIBOB. J1s1 TBEPABIX TEJ MPU TAKUX MEpeMe-
LLIEHUSIX HApYIIAIOTCS YCJIOBUS HEPA3PbIBHOCTH.

J1s1 TocTpoeHUsT Moae N Ae(pOPMUPOBAHUS CXKATHUS
OTMETUM, UTO TKAHbIM MaTepuall MpeacTaBisieT co0oit
MO3aNYHYIO CTPYKTYPY, COCTOSIIIIYIO 13 OOJIBIIIOrO YKCa
MOBTOPSIIOLIMXCS 37eMeHTOB. Kak BUIHO U3 pUCyHKa 1,
3THU 3JIEMEHTHI (DOPMUPYIOTCS ITyTeM TiepeHoca M OTpa-
xkenwusl. [lpeanonaraeM, 4to Bce SiYEMKA MACHTUYHBI 1
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Pucynok 1 — CTpyKTypHasi cXxeMa TKAHH NOJIOTHSIHOTO
nepervieTeHust
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OTHOPOJTHO pacrpe/eSIeHbI MO BCE MOBEPXHOCTU TKAHU.
B Takom cyuae 1151 usydeHust AeopMaliMiOHHOTO MoBe-
JIeHUsI TKAHU TPU HArpy>KeHU U TOCTATOYHO PACCMOTPETh
MoBeICHUE TUTTMYHOM sTueiiku TKaHu. Ecin ceueHust mpo-
BeICHbI B TKAHU BIOJIb HATPABJISIOIIMX HUTEH, TO MOJTy-
YUM JIpYTyI0 (hopMy siueiiki TKaH!. OYeBUIHO, CYLLIECTBY-
€T TOJTbKO JIBa BUIA TUITUYHBIX STYCEK TKAHU.

ITycTh TUIMYHAS STYeiiKa TKaHU C TJIAIKUM Tepe-
TJIETEHUEM COCTOUT TOJIBKO U3 OJHOW OCHOBHOW U
OIHOW YTOYHOU HUTEH!, KOHTAKTUPYIOIIUX B OOIIEH
TOYKE TMeperuieTeHust. PUCYHOK TeperieTeHUiA CUM-
METPUYEH OTHOCUTEIbHO CPEANHHOM MIOCKOCTH TKa-
Hu. OObIYHO opMa sSUeiiku, pasMep U JJIMHBI UC-
KPUBJIEHHBIX YYaCTKOB KaXIOW HUTU — WU3BECTHBIC
TEOMETPUYECKUE TTapaMETPHI.

3Has dbopMmy U pazMep STUEHKM, MOXHO pellaTh
CUCTEMY YpaBHEHUN 1151 KaXKI0W SYEKM TKAaHU B pam-
Kax cienyromux runotes [1]: 1) y napauteIbHbIX HU-
TeW mepeMenieHUs] KOHIOB JOJKHBI ObITh OIUHAKO-
BBIMU; 2) B 30HAX KOHTAKTa JTIOO0W HUTU HATIPSKEHUS
U TIepEMEIICHUST JOJDKHBI ObITh HEMPEPBIBHBIMU; 3)
JTIOJIXHBI YIOBJIETBOPSTHCS YCTAHOBJICHHbBIE IS STYEi-
KU TPaHUYHbBIE YCIOBUS.

BripexeM s4eiiKy TKaHU, COCTOSIIYIO U3 JABYX
(bparMeHTOB HUTEU, TPUHALIEKAIIUX HUTSM Pa3HbIX
ceMeiicTB. BepTukaibHOe ceueHre 3TUX (parMeHTOB
MPEICTaBICHO HA PUCYHKE 2.

3aech Ha3BaHUE «HUTU» OTHOCUTCSI K MHOTOBOJIO-
KOHHBIM HUTSIM, cocTosiuM 13 1000 u 6osiee anemMeH-
TapHBIX HUTEH ¢ MaJIOil KpyTKOM 1 poBUHTaM. B peaib-
HOCTHU TIONEePEYHbIe CEUEHUSI UMEIOT HEMPABUIbHYIO
dopmy. H19 MHOTOBOJIOKOHHBIX HUTEI 3TO CCUCHHUE
MPEICTaBISIETCS B BUIE BBITSHYTOM JIyHOUKH (hoTOorpa-
(s Ha pucynke 3). Takast CIUTIOIIEHHOCTh HATEH WT-
paeT BaxKHYIO poJib B 1e(hOPMUPOBAHUM TKAHEH, 00J1er-
yasi CABUTOBbIE neopMaliu co cMmenieHueM. Kpome
TOTO, U 3TO BEChbMa CYILIECTBEHHO, (hopMa CEUeHUsI JIy-
HOYKM Y €€ 3HaUUTeJIbHAasl pacTUTIOLIEHHOCTD MO3BOJISI-
10T YTBEPKAATh, UTO YIoJI 0L y HUTE TKAHOTO MPOCTOTO
MeperieTeHUs JOCTAaTOUYHO MaJjl Y COCTABIISIET He DoJiee
0,02 pamnan. Ha pucyHke 3 a npeacrapieHa ¢ororpa-
(s yrouHoro ceueHMs TKaHU T-13, BBITIOTHEHHOI 13
c1ab0 KpydeHOM cTeKIsTHHOI Huth. Ha pucynke 3 6
npeacTaBiieHa (ororpadust yTOUHOTO CEUCHUSI TKAaHU
TP-0,7-80, BEIIOJTHEHHO M3 POBUHTA.

J1s yrpoliieHusI pacyeToB IPaHUILy TaKOM JTyHOU-
KM MOXHO allpOKCUMUPOBATh IBYMSI IyTaMU OKPYXK-
HOCTeIt OTHOTO paanyca, Kak IT0Ka3aHo Ha pUCYHKE 2.

Pucynok 2 — BepTukaibHoe ceueHne CTPYKTYPHOU ST9€KH TKAHU

Pucynok 3 — ITonepeuHble cedeHUs1 CTEKJIOTKAHEI
IIAJIKOTO NepenieTeHust

ITpu aToM Mexny mapametpamu R, o, b u h uMeroT Me-
CTO MIPOCThIE TEOMETPUYECKUE 3aBUCUMOCTHU

b=2Rsina, h=2R(1-cosa ),
S =R*(20 —sin20),

rae 4 — ToJIIMHA CeYeHUsT HUTH, S — TUIONIAIb ceue-
HUSI JIyHOUKU, R — paauyc aAyru OKpy>KHOCTH.

C y4eToM TOTO, UYTO JIJISI pacCMaTPpUBAEMBbIX TKa-
He#l yroj o MaJi, MpeablIyIIre 3aBUCUMOCTH MOXHO
YIpOCTUTh. B pesyibrate 4yero moayanm

b=2Ro, h=Ro’, s=2Ra, (1)
3

B TexHMYEeCKMX YCIIOBUSIX HAa KOHCTPYKIIMOHHEIC
TKaHW YKa3bIBACTCST KOJIMIECTBO HUTEH, paCTIOIOKEH-
HBIX B TTOJIOCE TKAHW IIMPUHON eIWHWIIA, KaK IS Ha-
MpaBJICHUST OCHOBHI, TaK M IS yTKa. [1ycTh 3Ta Beu-
yrHa OymeT paBHOU m. Torma, ecimm MexXIy COCeTHUMM
HUTSIMI OITHOTO CEMEICTBa HET IIPOMEXKYTKOB, TO OUe-
BUIHO, UMEET MECTO PABEHCTBO

b=1/m.

3)16Cb MHACKC «0» OoTHOCHUTCS K TKAHU B COCTOSTHUU
ITIOCJIC TKa4YeCTBaA.

OTMeTI/IM, YTO BCA II0IIAAb JIYHOYKHM 3aIllOJITHEHA
CCUYCHUAMM IJICMCHTAPHbBIX BOJIOKOH, ITO3TOMY MOXK-
HO ITOJIOKUTD

S, = YZ 6;'2”1 = Y8y,
P

re 7, U §, — KOJIMYECTBO U TMaMETP i-Oii 3JIeMeHTap-
HOI HWTHU, HaXOIsIIeicsl B cOCTaBe KOMIUICKCHOM
HUTHU; n — YHUCIIO, OTIPEIEISIONIee aCCOPTUMEHT dJIe-
MEHTapHBIX HUTEH B COCTaBe KOMITJIEKCHOW HUTH, Y —
TUTOTHOCTB YITAKOBKY KOMITICKCHOM HUTHU 3JIEMEHTap-
HBIMYU HUTSIMU (Y = 1, €c/Tu 3JIeMeHTapHbIe HUTH yTia-
KOBaHBI TaK, 4YTO ICHTPHI UX CEUYCHUI HA TUIOCKOCTH
3aHMMAalOT BEPINMHBI KBAJAPaTOB CO CTOPOHOM d;
Y= /3 /2, eci MX LEHTPBI 3aHUMAIOT BEPIIMHbI PaB-
HOCTOPOHHMX TPEYTOJILHUKOB CO CTOPOHOM d). B pac-
CMaTpUBAaEMOM CIIydae

x/§/2<y <1.

IMoncraBum TIpeabIIyIIe PABEHCTBA B COOTHOIIIE-
Hus (1), B pe3ysnbTare mosryqIum

1

3
6ym’S,,’ W=3

Oc0=3'szSm’ R= )

ymSy.  (2)
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IMpu HarpyXeHWM TKaHU HArpy3KaMu, JieXarm-
MU B IJIOCKOCTU TKaHU, TTPOMCXOIUT U3MEHEHUE Ce-
YeHUsI HUTe, TOUHee, pa3MepoB JIyHOUKH. [TycTh BMe-
CTO O, 3TOT pa3Mep CTaHET paBHbIM 0. Toraa ¢ yuetom
TOTO, YTO IJIOIIA/Ib CEYCHUST TYHOUKH TTPAKTUIECKU HEe
MU3MEHSsIETCs TTpU NehOpMUPOBAHUM HUTEI, OCTATbHBIC
pa3Mephl IYHOUKH OYIyT paBHBI

S, S 1
31“31, be % hzzm. (3)

Ha ocHoBaHUM TPOBEAEHHBIX UCCAETOBAHUI MOX-
HO MPEATOJ0XUTh, YTO B YCJOBUSIX MOCTABIEHHOM 3a-
Jlauyy O CXKaTUM TKAHOTO MaTepualia caMo CXaTUe OCy-
LIecTBAsgeTCS cleayoium odbpazoM. ITpoucxoasr
reoMeTpuYecKre U3MEHEHUSsT TapaMeTpoB CeUeHUS
HUTHU J0 YCTAaHOBJIEHUsI TEX pa3MeEPOB, KOTOpbIe 0bec-
MEeYMnBaIOT LIEJIOCTHOCTD €€ (DOPMbl HE3aBUCUMO OT Be-
JIMYMHBI MPUJIOKEHHOM BHEILIHeN Harpy3ku. [1pu aTom
U3MEHSIIOTCS 1Ba MapaMeTpa: JJMHA CeYeHUsI HUTU B
CTOPOHY YMEHBILIEHMSI U YTOJI O B CTOPOHY YBEJTUUEHUST
10 CPAaBHEHMIO C UCXOAHBIMM pazMepaMu. Takxke Mmpo-
HUCXOIUT TMapasie/ibHbINA CABUT HUTEH, yMEHbIas pac-
CTOSTHUSI MEXKTY COCETHUMM HUTSIMU.

Takum 006pa3om, cxkaTue CeueHUsI HUTU MPOUCXOAUT
B JIBe cTaauu. Ha mepBoit craguu «HemnoyrjaIoTHEHHAas»
HUTb MpU (POPMUPOBAHUH TTOJOTHA TKAHU B PE3yJIbTaTe
TKa4YeCTBa MOJyYaeT «<HOPMaJbHOE YIUIOTHEHUE» — 3TO
KOrJa ceueHre HUTU YMEHbIIIAETCsI 3a cueT 0osiee KOM-
MaKTHOIO PACIMOJIOXEHUSI B CEUYEHUU DJEeMEeHTapHBIX
HuTeil. B pe3yabTaTe, Koraa mpoucxXoauT cxaTue ce-
MEWCTBA HUTEH, HA TIEPBOM CTAIUU HUTU JOYIJIOTHS -
I0TCS1, €CJIM TKaHb «HEI0YIUIOTHEHA», Y 3TOTO He TMpo-
HUCXOIUT MIPU «HOPMaJIbHOM YIUIOTHEHMI». Pa3mep b
CEYEHHUSI HUTU TIPU 3TOM YMEHbIIAETCS JaXe MpU He-
3HAYUTEIbHON MO BeJIMUMHE cxkumaroueit cuiie. [po-
HUCXOAUT HeoOpaTuMoe cxkatue. Bropast craaus cxa-
THS CEMeWCcTBA HUTEN XapaKTepu3yeTcs TOJbKO
YIPYTUMHU aehopMaliusIMU.

B kakoii-to Mepe ynpyrasi CTaausi CKaTusl CeMeii-
CTBa HUTEH MOXOXa Ha CXATUE YyIPYyroro TBEPAOro
Tejsa. Ha 5ToM 0CHOBaHMU MOXXHO PYKOBOJCTBOBATh-
CSI TIOCTPOEHUEM JIMHEMHBIX 3aBUCUMOCTEN MEXITY Je-
dopmanusIMM U HaTpsLKeHusIMU. TakuM oOpa3oM, B
JIMHEMHBIX (popMax aHAJTOTMYHOTO 3aKOHA JIJIsI TKAHBIX
MaTepraJIOB TOXKHbBI IPUCYTCTBOBAThH BCE KOMITOHEH-
ThI HAMPSDKEHMS, IEWCTBYIOILETO B pacCMaTpruBaeMoii
TOYKE COOTBETCTBYIOILIETO CEUCHUSI HUTU. TaKuMU SIB-
JISIIOTCST HAMPSIKEH WS PACTSKEHMST, HATTPSIKEHUST CXKa-
TUSI U HE3HAUYMTEJIbHbIE KacaTeJIbHbIE HAMPSIKEHUS,
BbI3BAHHbIE CUJIAMU TPEHUS B y3JlaX IMeperieTeHus
Huteil. Takue KacaTeabHble HAMPSXKEHUST HAMHOTO
MEHbIIE HATIPSIKEHUI CXKAaTUSI U PACTSIKEHUSI, TI09TO-
MYy UMM MOXHO TIpeHeOpeds [2]. B pe3ynsraTe mMeeMm
clienayioniye 3aBUCUMOCTHU

€, =60, +€30+ 635

€y = 65051 00, Cy3e

3nech €,,, 6, — nedopManu U HANPSKEHUE CKATUSA
BTOpPOTO ceMEMCTBAa HUTEH B HaIlpaBICHUM IIEPBOTO
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CeMENCTBa; €,, 6, — deGopMalusa ¥ HaNpsKEHUE
cXXaTusl TIepBOro ceMelicTBa HUTE B HallpaBJIeHUU
BTOPOTO CEMENCTBA; G, U G,, — HaNPSKEHUE PaCcTsi-
JKEHMSI TIEPBOTO M BTOPOTO cemeicTB HuTei. [TocTo-
SIHHBIE €, U C,, XaPAKTEPU3YIOT HEOOpaTUMBbIe Aehop-
Malu Ipu cxkaTru. UMy HeJib3si TpeHeOpeub, Tak Kak
JUTSI HEKOTOPBIX TKaHEl OHU TIPAKTUYECKU CPAaBHUMBI
¢ enuHULel. HarpuMmep, 1ist TKaHel, UMEIOIINX MU -
HUMaJIbHYIO TJIOTHOCTb 3amnojiHeHus. KoadduuneH-
THI C; (i,j=1, 2) — ynpyrue nocTosiHHbIE.

Kaxk 6bu10 0OTMEUYEeHO, HATTPSDKEHMS CKaTHsI HE MO-
I'yT CYILIECTBOBATh 0€3 PaCTSDKEHMUS B APYTOM CEMECTBE
HuTeld. TakuM o0pa3oM, clienyeT PeATooXKUTh, YTO

Oy :fl(clz)’ (SF) :-fZ(GZl)‘

.HVIHeapI/Kin 9TH 3aBUCUMOCTU, IPUXOJNM K BbI-
BOA4Y, 4YTO MCKOMBIN 3aKOH JJ11 KOMITOHEHT ):[e(i)opMa—
oM CXKAaTUAd JOJIKCH NPEACTABIATLHCA CICAYIOLIUM
obpazoM

€, =80, 5,0, 553, 4
€)1 =505 F550 5 15535 “)

rae s, (i=1,2;j=1,2,3) — HeKOTOpbIE ITOCTOSIHHbIE.

PaccMoTpum Teneps 6osiee MoapoOHO CTaAUIO YIT-
pyroro cxatusi cedeHus1 HUTei. Tak Kak ceyeHue
HUTU COCTOUT U3 CEYEHUN dJIEMEHTApPHbBIX HUTEH, TO
clielyeT paccMaTpuBaTh YIIPYroe cxkaTue mydka aJjie-
MeHTapHbIX HUTel. Takas oObeMHas aedopMalus
JOJI)KHA Pa3BUBAThCS B IBYX HAIPaBACHUSIX: B MJIO-
1aa1 CeYeHUs U MepHeHAuKyasapHo emy. [liomanb
CEUYEHMSI COCTOUT U3 OTAEJILHBIX MaJICHbKUX TIOIIA-
el ceueHUN 3JIeMEeHTapHBIX HUTE U CBOOOIHBIX
He3anoJHEHHbBIX MJI0LIAI0K MeX Ay HUMU. Takoe 00-
CTOSITEJILCTBO T103BOJISIET KOMIIEHCUPOBATh OOBEM-
Hy10 AedopMalrIo MPU CXXaTUU B OCHOBHOM YMEHb-
IIeHueM Iuromann cedeHus HUTH. CliemoBaTesIbHO,
MOKHO TIPEITNOJIOXUTh, YTO IIPU C3KATUU HUTEH TIpaK-
TUYECKU OTCYTCTBYET AecdopMalivsi B HallpaBIeHUN
o KacaTeJbHOM K HUM. OJHAKO, €CJIN KaKas-To Je-
¢dopmalius 1 CylecTByeT, TO OHa HUKAK He CIoco0-
CTBYET CXXaTUIO0 BTOPOTO CEMENCTBA HUTEN — OHA Ha-
npaBjeHa B NMIPOTUBOMOJOXHYIO CTOpOHY. B Takom
cllyyae, €CJIM MPEeAIoJOXUTh, YTO MPOUCXOAUT CxKa-
THE ceMelicTBa HUTEH «2», a K HUTIM ceMelicTBa «1»
He MPUIIOKEHA CXUMalollas cuia, o ¢, = 0. Ha oc-
HOBaHUM 3aMe4aHUs, CACJIAaHHOIO BHILIE, AehopMa-
WS CKAaTHsl y CeMEMCTBAa HUTEH «2» TOXE paBHA
HyT10. BeencTBre 3Toro B 3aBUCUMOCTSX (4) TOJIK-
HBI OBITh PABHBIMU HYJIO K KOO(DDUILMEHTHI 5, U S, ,.
AHAJIOTUYHO TTOKa3bIBAETCS, UYTO €CJIU TTOABEPKEHbBI
CXXATUIO HUTHU ceMeiicTBa «1», a K HUTSIM ceMeicTBa
«2» He IPUJIOKEHA CXKUMATOIIIast CHJIa, TO B 3TOM CIIy-
Yae JOJDKHEI OBITh PAaBHBIMU HYIIIO KO3(P(PUIIMEHTH
§,, 1 s,,. PABEHCTBO HYJIIO HEOOPATUMBIX AehOopMaLHii
§,, ¥ S, TIPUBOIUT K BBIBOIY, YTO TIPOBEACHHBIC MC-
cJIeTOBaHNS HEKOPPEKTHEI. DTO He Tak. g cCHATUS
MOJY4YEHHOTO MPOTUBOPEUUST HEOOXOIUMO TOTIOJHU-
TEJIbHO YTOUHUTD: €CJIM MaTepuall He OblJ paHee Ha-
TpyXeH 1 HaNpsKEHUsI paBHBI HYJIIO, TO JOJKHBI
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OBITb PABHBIMU HYJIIO U HEOOpaTUMBbIe TeOopMaliuu.
[Tpy BOBHMKHOBEHUM COOTBETCTBYIOIIUX CXUMAalO-
IIUX HATPSKEHU I JTI0001 MOJTOXUTEIbHON BeINUr-
HbI HeoOpaTUMBbIe AehopMallii BO3HUKAIOT U OCTAIOT-
cs nocjie cHATUS Harpy3ku. C 1eJblo MOATBEePKICHUS
HACTOSIIEN TMITOTE3bl ObLIN MPOBENECHBI CIECTYIOIINE
WUCTIbITaHU [3]: 3arOTOBJICHHBI 0Opa3el TKaH! MO~
Beprajics pacTS>KEHUIO TOCTOSTHHOW HAarpy3Koi B Ha-
npaBJeHUU BTOPOro cemeiicTBa HuTeit. [lepsoe ce-
MENCTBO HArpy>XaJloch TAKUM 00pa30M, UTO KpalitHUe
HUTU BTOPOTO CEMEUCTBA MepeMeIlaIuCh K LEHTPY
BIIOJIb MIEPBOrO ceMmeiicTBa HUTei. TakuM obpaszom,
ObUIM CO3JaHBI YCIIOBUS IS CXKATUSI BTOPOTO ceMeii-
cTBa HUTel. Kak 1 cienoBano oxXumarh, Ha BCEM M-
arna3oHe Harpy>keHWs BTOPOTO CEMENCTBA HUTEH CKa-
TUeM He Habmwoganach nedopManus cxkaTus y
TIepBOTO ceMeiicTRa.

B pesynbrare nmosydaercs, 4To Ui TKaHEe riaj-
KOTo TeperieTeHrsl 3aBUCUMOCTH (4) Mexy aedop-
MaIUsIMU CKaTUST U YCWITUSIMU CXATHST TOJKHBI OBITh
MpeaCTaBICHbBI CAEAYIOIIUM 00pa3omM

_ o, 0,ecmn ¢, =0,
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Vi Yo =
YJZ > 0) ecim 612 > 0,

0, ecn 6, =0, ®)

o
€= A-{_’YZI’ Y= {Y

E, 2>0, ecmn 6, >0,

TIg € ,, £, — OTHOCUTENbHbIE AehOPMALIK CEMENCTB
HUTH yTKA ¥ OCHOBBI TIPU CXKATUM; G,,, G, — YCUIIUS
CXXaTUs CEeMENCTBA HUTEW yTKa U OCHOBBI, OTHECEH-
HBIE K €IMHULIE TUIOLLAIN COOTBETCTBYIOLLETO CEUCHUS
TKaHu;, E,, E,, — MOy yIIPYTOCTH TIPH CKATHU HU-
TeW yTKa U OCHOBBI; Y,,, ¥,, — HEOOPATUMBbIC OTHOCH-
TeJIbHBIE COCTaBJISIONIME NeopMalrii IpU CXaTUU
HUTEN YTKa U OCHOBBI. B 3TOM cityyae ycunus cxaTus
0, ¥ G, IOJKHBI OBITH BCETIA TIOJIOXKUTETbHBIMU, YTO
coracyercs ¢ (pU3NYECKUM MOBEIECHUEM CEMENUCTB
HUTEH B TKaHAX (CeMelicTBa HUTEI MOTYT TOJTLKO pac-

TSITUBATHCS B MPOAOJBHOM HAIPABICHUU U TOJBKO
CKUMAThCS B IOTIEPEYHOM).

Heob6paTtrMble cocTaBsIoOINE Y, U Y, COOTBET-
CTBYIOT CXAaTUIO TYEUKU TKaHU, KOTOPOE MPOUCXO-
AWT Ha nepBoii ctaguu. ITpu atom v, > 0 u vy, < 0.
OnHako HEOOXOAUMO OTMETUTh, UYTO KO3(hhuumreH-
TBI Y,, U Y, IUIsI CTEKJIOTKAHEH, BBIMYCKAEMBIX OTe-
YeCTBEHHOU MPOMBIIIIEHHOCThIO, TOCTATOYHO MaJIbl
U He MpeBOCXOnIT BeauuuHbl 0,1. DTO cBUIETENb-
CTBYET O TOM, YTO pacCMaTpUBaeMble CTEKIOTKAHU
MpPakKTUYECKU «HOPMAaJbHO YIUIOTHEHbI». K aTOMY
ciienyeT 100aBUTh, UYTO HEAOYIUIOTHEHUE BIEYET 3a
coboil yMeHbllIeHre KoadduiimeHTa apMUPOBAHUS
W yBeTM4YeHNEe KOOMOULUMEHTOB Y, U ,,, TAK KaK UX
BEJIMYUHBI 3aBUCST HE TOJIBKO OT CBOWCTB MaTepua-
Jla HUTeW, HO U OT KOHCTPYKIIMOHHBIX OCOOEHHOC-
Tell cTpoeHus TKaHU. 17151 CUJIbHO pa3peXXeHHbIX OHU
CPaBHUMBI C €IUHULIECH.

BoiBoa. YcTaHOBIEHHBIE 3aBUCUMOCTU MEXY OT-
HOCUTEJbHBIMU Je(OpMaLUSIMU CKATUS U YCUTTUSIMU
CXXaTUsl UMEIOT JIMHEUHBI XapakTep U OTPaKaroT He
TOJIbKO CBOMCTBA MaTepUaIOB HUTEH, U3 KOTOPBIX U3-
TOTOBJIEHBI TKAHU [JIAJKOTO MEPETIeTeHUS, HO U KOH-
CTPYKLIMOHHBIE OCOOEHHOCTU CTPOEHUSI TKaHU. B ya-
CTHOCTHU, MPU BOZHUKHOBEHUU COOTBETCTBYIOIIUX
CXKMMAIOUIUX HAMPSDKEHUH 10001 MOJIOXUTEIbHOMU
BEJIMYMHBI HeoOpaTuMble AedhopMallii BOZHUKAIOT U
OCTalOTCS TOCJE CHATUSI HATPY3KHU.
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Vasilevich Yu.V., Sakhonenko V.M., Sakhonenko S.V., Gorely K.A., Malyutin E.V.
The determination of the textile behavior regularities under compression

The compression of the cross section of prepreg threads is carried out in conjunction with stretching of the second
thread family. In the first stage it is inelastically consolidated, an irreversible compression takes place. The second stage
of thread family compression is characterized by elastic deformations only. The established relationships between the
relative deformation of compression and compression force are linear and reflect not only the thread material properties

but the structural features of the textile too.
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