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DddekTuBHbIE TedOopMaTUBHBIE CBOICTBA BOJIOKHUCTBIX
KOMIIO3UTHBIX MaTepuaJioB Npu Ppu3ndeckKl HeJIMHEITHOM
AedopMUpoOBaHNN KOMIIOHEHTOB

Chpopmyauposara modeab HEAUHETH020 JePOPMUPOBAHUSA BONOKHUCTIVOLT KOMNOSUNMHBLT MaTE-
PUAAOS NPU PUBUYECKU HeAuneTHoM deopmuposaruu Komnonenmos. Tlocmpoerol arzopummot
oas onpedenernus apPexmuenvs JeopmMamueHvT c60TUCME BOAOKHUCTIOIL KOMNOSUMHBIL M-
mepuanos. Hceaedosamno eauarue HEAUHETHOCNY 0eopMUPOBAHUA KOMNOHEHMOE Ha APgde-
KmugeHsie dehopmamushsie c80UCMBEa BONOKHUCTIBLL KOMNO3UMOG.

Karouessie €n08a: BOJOKHUCTBIE KOMIIO3UTHI, (pu3ndecKas HEJIUHEHHOCTD J1e(DOPMUPOBAHUST
KOMIIOHEHTOB, 3 deKTuBHbIE JeOpMaTHBHBIE CBONCTBA, BJIMSHAE HEJTUHEHHOCTH.

[Ipu yBesmyennn Harpy3ku MHOTHE KOMIIO3UTHBIE MaTE€pPUAJIbl IIPOSBIAIOT HEJTHHEHHDBIN Xapak-
Tep 3aBUCUMOCTEH MeXK Iy MaKpPOHAIIPSKEHUAMHI U MaKpPo1eOpPMAaIMAMU, 9T0 00yCJIOBIEHO -
3MYECKON HEeIMHEHHOCTHIO 1eOPMUPOBAHNSA KOMIOHEHTOB. Takoil BUI HEJIMHEHHOCTH SIBJISTETCSI
TUIWYHBIM JJI1 KOMIIO3UTOB Ha OCHOBE IIJIACTAUYECKON MeTaJIJIMYeCKONH MAaTpHUIlbl, & TaKXKe Ha
OCHOBE TTOJITUMEPOB IIPHU IMTOBBIIIEHHBIX Temieparypax. OJIHAKO SKCIIepUMeHTaJIbHBIE UCCIIE0Ba-
HUsI IOKA3BbIBAIOT |1], 9TO IpH JOCTATOYHO BBICOKUX TEMIEPATypax HeJUHEHHO j1edopMUpyOTCst
TaK>K€ BBICOKOMO/IYJIbHBIE MaTepPHUaJibl TUIA CTEKJIOBOJIOKOH, KakK MoKa3ano Ha puc. 1. [Tosromy
MIPEJICTABJISIET MHTEPEC UCCAEAOBAHNE (PUINICCKN HEJTUHEHHOTO 1edopMUPOBaHTa KOMIIO3UTHBIX
MaTepuaJioB IIpU HeJIMHEHHOM 1ePOPMUPOBAHUN KaK CBSI3YIOIIETr0, TaK U BOJOKOH.

B macrostimeit pabore paccMmaTpuBaeTcs 3aaa9a 00 9hPEeKTUBHBIX ePOPMATHBHBIX CBOCTBAX
U HaIPSIZKEHHO-1e(POPMUPOBAHHOM COCTOSIHIM BOJIOKHUCTBIX KOMIIO3UTHBIX MaTePHUAJIOB IIpH (-
3UYeCKH HeJITnHeHHOM 1ehOPMUPOBAHNN KOMIIOHEHTOB. [IpUBOSITCST OCHOBHBIE COOTHOIIEHUST JIJTsT
BOJIOKHUCTBIX KOMIIO3UTHBIX MATEPUAJIOB, IOCTPOECHBI AJIOPUTMBI OlpeaeaeHust 3(PPEKTUBHBIX
nedOpMATUBHBIX CBOMCTB W HAIIPSI?KEHHO-I1e(OPMUPOBAHHOIO COCTOSTHUSI, & TaK»Ke MCCJIeJOBAHO
BJIMSIHIE HEJIUHEHHOCTH Ha JePOPMUPOBAHIE KOMIIO3HUTA.

HVcxoaubie ypaBHeHUudA. PaccMOTpUM OTHOHAIIPABIEHHBINH BOJTOKHICTHIM KOMITO3UTHBIN Ma-
TepuaJ ¢ HeJIMHEHHO JeOpMUPYIOMIUMICS H30TPOITHBIMIA KOMIIOHEHTAMMU, HAXOIATINICI B YCI0-
BUSIX OJHOPOJHBLIX Makpogedopmarmit. Och 13 HalpaBUM BJIOJIb BOJOKOH. Toria 3aBUCHMOCTH
MEzKJTy HaIPAKeHUAME 0 U JedOpMaIaMI €;; MOYKHO IPEJICTAaBUTh B BHUJIE

21(€q .
0ij = Meap)epplij + 211(cap)ei </\(€a5) =K — (35); i,j,p=1,2, 3>, (1)

rae Moy obbemHOro cxkartusi K u cupura ,u(gag) — cay4Jaitable (PYHKIINA KOOPIUHAT, MIPH-
HUMAIOIINe 3HAYECHUS COOTBETCTBEHHO K1, ,ul(eag) u Ko, o (€a5), JJTsT BOJIOKOH W CBSIBYIOIIETO,
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/ 2
0, KI'/MM

Puc. 1

npuaeM 00beMHBIE 1eOPMAlui KOMIIOHEHTOB SIBJIAIOTCA JUHEHHBIMHA, T. €. MOIYJIN O0BHLEMHOTO
cxarusa K, Ko He 3aBucar or gedpopManuii, a CIBUroBbIe 1epOpMalUi OIUCHIBAIOTCH HEJIMHEH-
HBIMM juarpammamu. IlpenosiaraeM, 94To HeJuHelHble guarpaMMbl 1edOpPMUPOBAHKUA BOJIOKOH
7 CBS3YIOMIErO IPU MaJbIX JedopManyuax UMEIOT JIMHEHHbIE yIacTKI, KOTOPBIM COOTBETCTBYIOT
MOJIYJIA CJBUTA COOTBETCTBEHHO [i10 W fi20.

Ecimn Makpoo6bem KOMIIO3UTa HAXOIUTCA B YCJIOBHAX MaKPOOJIHOPOIHOIO AepOPMUPOBAHNS,
TO MUKPOHAIIPSZKEHHSI 0jj U MHKPOIePOPMAIAN £;; OYIyT CTATUCTHIECKH OJHOPOIHBIMU CJLy-
yalHBIMI (DYHKIUSAMI KOOPIUHAT, YAOBICTBOPAIONIMMHU CBOICTBY 3progumdnoctu. IlosTomy mnx
MaTeMaTuIecKue OXKUIAHus (05), (€;j) B IPOU3BOJIBHOII TOUKE MaKPOOObEMa PaBHBI COOTBETCT-
BEHHO MaKpOHAaINpsiKeHusM 1 Makpogedopmanusim |2, 3]. Ha ocnose ypasuenuii papaosecust

0ij5 =0, (2)
coornomenuit Komm

1
wij + uj,i) (3)

u 3aBucumocteil (1), npecrasisisi ciydaiiHble 110J1s1 HAUPszKeHnit, jedopmanuii u nepeMereHunit
B BUJIE CYMMblI MATEeMATHIECKUX OXKWJIAHUN u DIyKTyarnii

oij = o) +oiy, ey = ey ey, wi = (eig)ry (4)

IIpuUXoauM K (bI/I3I/I‘I€CKI/I N CTATUCTUYECKN HeJIMHENHBIM YpaBHEeHUAM paBHOBECUA OTHOCUTEJIBHO

durykTyanuit mepemenieHuit u?

pet o + A + pe)uf ;= —{IMEap) — A (Epp) Ot + 2[(gap) — el (ert) +
+ [Meap) — AclepyOrt + 2[(cap) — telepi} s (5)

Iu‘Cug,'rT = _2{[/1’(8016) - Mc]ggl + [,U,(ﬁaﬁ) - /‘c}ggl},l (k7laT = 172717 = 17273)5
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riue
Pe = C1H10 + C2/420, Ac = €110 + c2A20
(Ao = K1 —2/3pu10, A20 = K2 —2/3p20),
€CJIN KECTKOCTBb CBsA3YIOIIEI'O OOJIbIIIE KECTKOCTU BOJIOKOH, 1
e = <Cl+62>_1 A = <Cl+c2>_l (7)
H1io  H20 ’ Ao A2 7

€CJIU YKECTKOCTHb BOJIOKOH OOJIBINE YKECTKOCTU CBSI3YIOIIETO.

QyKTyaIuu nepeMerieHuni u? peHedPeKMMO MaJIbl TI0 CPABHEHUIO C UX CPEIHUMU 3HAUCHU-
AMH IPH Z; — 00, HO3TOMY Ha O6eCKOHeIHOCTH (BJIyKTyalluy IepeMeleHii IPUHIMAEM PaBHBIMA
HYJIIO.

Yepennsist coorHorenust (1) u nmpenebperast duykryarusamu jgedopmanuii B mpejeaax KoM-
IIOHEHTOB, IOJIyYaeM BBbIParKEHUs JJIsl CPeJHUX HaIIPsKeHUIl B BUe

(0i5) = c1x ((Eap)) (Epp)0ij + cada((eag)) (Enp) 0ij + 2c11m1 ((eap))(eij) +
+ 2cap0({eg) ) €8, (8)

rae c1 u cp — O6'])€1\/IH])I€ KOHIEHTPpallu COOTBETCTBEHHO BOJIOKOH M CBA3YIOIIIETO.
Bocnosbzosasmmucs dynkimeii 'puna [2-4|, ypasuenns (5)—(7) MOXKHO IPHBECTH K HHTE-

rpasibHOi hopMe, KOTOPBIE IIOCIIE YCJIOBHOTO YCPEAHEH st IPeobpasyIoTcs B CHCTEMY HeJTHHEHbIX

asrebpanveckKux ypaBHEHHUN OTHOCHTEILHO CpeHNX jieopMaruii KOMIIOHEHTOB

(i) = (eij) + c2lM((eap)) — A2((€25))) Qigin (Epp) bij +
+2¢2(p1((eag)) — m2((e56)))Qijmn (Emn),

(ei3) = (eis) + 2ca[m1({eag)) — n2({eas))]Qizma(ema),

() = (eij) — a1llM((eap)) — A2((e2p0))Qijnrepp) b — (9)
= 2c1[m1({eag)) — 2({eas))]Qigmn{Emn),

(e3s) = (gi3) — 21l ((eap)) — p2({€2p))]Qizms (Ems)
(i,j,k,m,n=1,2, p=1,2,3).

3aech HeHyJeBble KOMIOHEHTDI TeH30Pa (Q;jmp sl TPAHCBEPCAIbHO-U30TPOIHON CPebl UMEIOT
BUT

Q1111 + Qui22 = Q211 + Q2222 =
= —{2[e1(Na((eag) + n2((e2p))) + c2(Mal(eap)) + m1({eag))) + pel}
Q1212 = Q2121 = Q2112 = Q1221 =

fre(Ae + uc)] }_1’ (10)

= —{4 [CIM2(<535>) + 02“1(<5‘115>) + Ae + 3fte

Q1313 = @3131 = Q3113 = Q1331 = Q2323 = (3232 = Q3223 = Q2332 =

= —{4]c1pa((e2p) + camr((eng)) + pel}
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Hesnueitnble ypaBHeHUS OJIs olpefiesieHuss 3@ @deKTUBHBIX AedopMaTUBHBIX
CBOWCTB M HANPS>KEHHO-1e(POPMUPOBAHHOI'O COCTOSIHUS KOMITO3uTa. [lojicraBuB perie-
uue cucrembl (9), (10), (5)—(7) B cooTHOMmEHUs (8), TMOLYIUM 3aBUCAMOCTU MEXKy MaKpOHAIIPSI-
JKeHHAMH (0;5) U MakpojedopmManusamu (€;5), KOTOPble MOXKHO 3aIMCATh B BUJIE

(i) = (A1 — A2)(eij) + (Aalerr) + Als(€33))dis,

(11)
(033) = Alg{err) + A33(e33), (oi3) = 2Ny (i3) (i,4,m7 =1,2),

npudeM 3bdexTuBHble JeOpPMATUBHBIE XaPAKTEPUCTUKH KOMIIO3UTA AJ1, ATg, Als, A3, Ajy JIOJI-
JKHBI ObITh (DyHKIMAME MakpozgedopMaruii (€pq)-

st Bostokaucroro kommosutHoro Marepuasa ¢ yaerom (9), (10), (5)—(7) sabdexrusubie je-
dbopmaTUBHbIE XaPAKTEPUCTUKI A] 1, Ala, Alg, A3, A1y IPEJCTABIISIIOTCS Yepe3 MOJLYJIH 00bEMHOIO
CXKATUST M CABHUIA BOJIOKOH K1, u1(<5i5>) u cessytommero Ko, o <5§5>) dbopmymamu [4, 5]

1+ Ale = 2a1[Mi((eag)) + 1 ((Eap))] + 2c2[Xa((€0p)) + na((e2s))] —

2cic2[M({hp)) + m1((ehg)) — A2((€2p)) — a((e24)))
ci[ha((e25)) + n2((e25))] + calM({eh)) + 1 ({ehs))] + pe’

2ci1c2(m1 (<5ig>) - M2(<5Z{5>)]2

c )\C+ C ’
61M2(<5i5>)+ 02M1(<536>)+ W

11— ATz = 2c1m((eap)) + 2c212({e56)) —

Nz = cidi((eng) + c2ha((ghg)) —
ac[M(eag) + ml(eag) = Aal(eds) — na((ea )M (eag)) — Aa((e25)]
ci[ha((€25)) + m2((e2,5))] + 2l M ((eh5)) + 11({d))] + pe
Az = c1lM((eag)) + 2 ((eas))] + cala((eg)) + 2u2((ekp))] —

B cica[M({eh ) — Aa((e25)))
c1lha((e25)) 4+ 12((e25))] + ca[M({eh5)) + 1 ({ehs))] + 1’

6102[u1(<€é5>) - M2(<535>)]2
Clﬂ2(<5iﬁ>) + C2N1(<5¢11,3>) + e

(12)

)

Ay = 01M1(<556>) + C2M2(<€i5>) -

Basucumoctu (10), (11), (6)—(8) u (13) mpeacraBistior coboil CHCTEMY HeJHHEHHBIX ypaBHE-
HUi 17151 onpesesienus 3(hdeKTuBHBIX 1eOPMATHBHBIX XapaKTEPHCTUK KOMIIO3UTA U CPEJIHIX
JebopManuii B ero BOJOKHAX U CBSIBYIOMIEM.

Anroputrm agsa onpenesienns 3pPeKTUBHBIX 1ePOPMATUBHBIX CBOUCTB U HaMPsi-
2KEHHO-1e(POPMUPOBAHHOI'O COCTOSIHISI KOMIIO3UTA. Pelllenne crucTeMbl HEJTMHENHBIX yPaB-
uennit (9), (10), (5)—(7), (12) MOKHO OCTPOUTH UTEPAIMOHHBIM METOOM II0 CJIEJIYIOIIEH CXeMe.
ITpumem, ITO JeBHATOPDHI HANPSKEHUT U AeOPMAIHil CBS3aHbI HEJTMHEHHBIM 3aKOHOM

(opg) = 2T ehg)s T =) (ep)? (v =1,2), (13)
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U3 cucremst (9), (10) cpennue edopmanun KOMIIOHEHTOB B (n+1)-M npubsinzkenun (g; >(”+1)

n <5?j>("+1) OIpeJIeNIAIOTC KaK (DYHKIMH cpeHnX jJedbopMaIiii KOMIO3UTa (£4;) COITIACHO CXeMe

(5D = (i) + calMa (F1™) = Mo (J2)] QU () iy +
+ 2091 (J2) — o (JEVNQLE) (),

(el) ) = (e13) + 260 (JL™) — <J2<”>>1Q£3313<em3>

(€)™ = (ei) — e[ M(IEM) = Mg (T2 QL) (epp) b1 — (14)
= —2¢1 i1 (JX) — pa(T2NQE, (Emn),

(e2) D) = (eig) — 261 [ (JE) = pa (J2)]| QYo (Ems)

(i7j7k7m7n = 1727 p: 172)3)'

31ech HeHyJIeBble KOMIIOHEHTHI TEH30Pa Q
BUT

ijpg AIFL TPAHCBEPCAIBHO-U30TPOIHOM CPe/bl UMEIOT

Q1111 + Q1122 Q2211 + Q2222 =
= —{2[e1 (Mo (J2M) + p2(J2))) + (M (J2M) + pa (JE)) + pe]}

Q1212 - Q2121 - Q2112 - Q1221 -

- 15)
n n :U‘C()‘C + MC) ! (
2{4[C1M2(Je2( )))+C2M1(Jsl( ))+)\c+3ﬂc}} ,
(n) (n) _ ~Hn)
Q1313 Q3131 Q3113 1331 = Wagaz = Waozo = Q3223 Q2332 =

= —{dferpa(J2™) + copa (J2) + ]}
DddekruBnbie j1ebOpMATUBHBIE XaPAKTEPUCTUKU BOJIOKHUCTOIO KOMIIO3UTA B N-M IIPUOJIK-
JKEHUN )\l(n) )\Ign), )\’{(3"), )\;é”), /\Zin) OIPEIEIAIOTC (POPMYIAMU
A+ N = 201 M (J2) + g (J2OD)] + 260 Ao (J2) + pia (J2)] —
2ereaa (J2 ™) + g (J2) = Ao (J2™) — pua (S22
ST + o (2] + eal (2 ™) + (2] + e
21calpn (J2") = o (T2

2(n) 1(n) ,uc()\c+ /«50) ’
cpo(JE)+ copr (J2V7) + ot 3

AL Nt = 96y g (T2 4 200 (JEM)) —

)\Tén) = Cl)\l(Jl(n)) + CQ)\Q(J2(n)) — (16)

ae (™) 4 () = (™) — (2N (L) = A (2]
et T2 + o (2] + eal M (2 M) 4 i (2] e

)
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A5 = 1A (T2 + 2001 (JE)] + ea[Aa(JE™) + 202 (J2M)] —
_ crealh (J2) = A (J2M))?
et PSTE™) + (2] + oM () + i (2 )] + e

crealun (JE) — po (202
crpia(J2™) + eopn (1) + i

A = e (JX) 4 copa (T2 —

rie

M) = Ky = S () (w=1,2), (17)
a MOCTOsIHHBIE ¢, [ie Onpesesisitorcs mo dpopmysaam (6), (7).

B kagecTBe HyseBOro npubIMKEHUsT BRIONPAETCs CIyvdail TMHEHHOro 1epOPMIPOBAHEST BOJIO-
KHUCTOI'O KOMITO3UTHOTO MaTepuaJia.

UccnenoBanue BiusiHus HEJIUHEHHOCTH KOMIIOHEHTOB Ha AedOpMUPOBaHUE KOM-
mo3uTa. B KauecTBe KOHKPETHOM 3a1a4u UccjenyeM HeunHeiinoe 1ebopMupoBaine BOJIOKHICTO-
0 KOMIIO3UTHOTO MaTepraJa, y KOTOPOro MOy OObEMHOIO CXKATHS BOJIOKOH K1 U CBSI3YIOIIErO
K5 nocrostunbl, a Mojynu casura f, (v = 1,2) 3anaiorcs GyHKIMAMEI

( k
H10, ng < 2717
m(Jh) = o (18)
: _ 1 — ﬂ 1 A
L /’LIO )u’]_ 2ng ) e = 2[“/107
k
120, J52 < 2727
,LLQ(JEZ) = / k ZQO (19)
MI + <1 . ,UJ2> 72 2 > 2
2 poo ) 2J27 F T 2u9’

/
Tae [0, My, kv = 0u0y/2/3 — nocrosinable BojiokoH (tipu v = 1) u cessyomero (npu v = 2)
. N (2 vl v \\1/2 v\
mMaTepuana; 0,9 — npefen ux texydectn; J. = ((€5,) (€pg)) 7 (Epg) JIEBHATOD CPEJHUX
B BOJIOKHAX MJIM CBA3YIOMEM jedopMaliuii.
[Ipu BLIMIOTHEHNT PACTETOB B KAY€CTBE KOMIIOHEHTOB B3ATHI COOTBETCTBEHHO CTEKJIOBOIOKHA,
KOTODbIE UMEIOT JMarpaMmy HejmmHeirHoro jgedopmuposanust (18) ¢ mocrostaabivu |1, 6-8|

Ky =2778 TTla,  p10=2083TMa,  p} =0184THa, o10=18TIa,  (20)

obbemubiM comepxkanuem c1 = 0; 0,2;0,4; 0,6; 1,0 u smokcuaHasg MaTpuiia, KOTOpasd UMEET JTha-
rpammy JinHeiiHoro yupounenus (19) ¢ nocrostaabivu [1, 7-9]

Ky = 3,33 I'la, poo = 1,11 I'la, wh = 0,02 T'a, o0 = 0,12 I'la. (21)

Ha ocnoBe nosydeHnbix 3aBucuMocTeil 66111 ucciieoBanbl 3 MEeKTUBHBIE UArpaMMbl HEJIU-
HEWHOrO J1epOPMUPOBAHUS BOJIOKHUCTOIO KOMIIO3UTHOI'O MaTepHaJia IIPU Pa3JInIHbIX 00 bEeMHBIX
KOHIICHTPAIIUAX KOMIIOHEHTOB B CJIOSX.

B caydae, Korja 3a7aHO OJTHOOCHOE PACTSYKEHHE KOMIIO3UTA

(e11) # 0, (022) = (033) =0, (22)
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<011 /g

0 | I
0,02 0,04 0,06 <& >

Puc. 2

corstacHo (11), MmakpoHanpsizkeHusi (011) KOMIIO3UTA CBA3aHBI ¢ MakpojedopmarusaMu (€11) co-
OTHOIIEHUEM

(o) = 3 )\11: g [N+ Aip)Ass — 2(M5)°(enn). (23)
11733 ( 13)

[Ipu sTOM B ypaBHEHHUSX MMEIOT MECTO PABCHCTBA

<522> — >|<13 . 12>|< 33 <2,_:11>7 <€33> == 12* 11 - 132 <511>- (24)
11233 — (Al3) 11233 — (Af3)
Ha puc. 2 nokasanbl KpuBble 3aBUCUMOCTell (011) /2 OT (£11) JyIsl Pa3HBIX 3HAYEHUH 00bEM-
HOT'O COJEpPKaHUs BOJIOKOH C1.
B ciyuae, Korja 3a7aHO OJIHOOCHOE PaCTSIZKEHHe KOMIIO3UTA

(e33) #0, (o11) = (022) =0, (25)

corytacao (11) mMakpoHanpsizkeHust (033) KOMIIO3UTa CBsI3aHbI ¢ MakpojedopMaImsaMu (€33) CO-
OTHOIIIEHIEM

1

W[( T+ Afo)Ass — 2(Af3) ) (ess). (26)
11 12

(033) =

[Ipu sTOM B ypaBHEHUSX MMEIOT MECTO PABEHCTBA

*
_>‘13

. 97
Rt 0

{en) = (e2) =

Ha puc. 3 noxkasambl KpUBbIE 3aBUCHMOCTEl (033) /(2 OT (€33) [Uist PA3HBIX 3HAYEHUIT 0ObEM-
HOTO COJIEP’KAHUST BOJIOKOH (1.

Kax mokasbBaioT rpadguki, HeJIHHEHHOCTH 1eOPMATHBHBIX CBOHCTB KOMIIOHEHTOB CyIIe-

CTBEHHO BJIUSIIOT Ha JeOPMHPOBAHNE CTEKIOBOJIOKHHTA, & IpH ¢ > 0 KpUBbLIE 3aBHCHMOCTEN
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<03
2 -
1F
0 1 1 1
0,02 0,04 0,06 <&~
Puc. 3

(011)/p2 or (£11) UMEIOT KPUBOJIMHENRHBI XapakTep, a Jjis 3aBucuMocTU (033) /g OT {€33) pn
0 < ¢1 < 0,4 xpuBast 1epOPMUPOBAHUST COCTOUT U3 JBYX JUHEHHBIX YIaCTKOB.
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EdekTuBHi nedopmiBHI BJIaCTUBOCTI BOJIOKHUCTUX KOMMIO3UTHUX
MarepiajiiB nmpu HeJiHillHOMY nedopMyBaHHI KOMIIOHEHTIB

Chopmyavosaro modeas HeAinilin020 dehopMYBari 0AOKHUCTIUL KOMNOSUMNUL MAMEPIGATE NPU
Pizunro HeatnitiHomy dedopmysarti komnonermis. I1o6ydosaro arzopummu 0an 6uHAUEHHA ede-
KMUBHUX 0ehopMIBHUT BAACTNUBOCNET BOAOKHUCTNUL KOMNOZUMHUL Mmamepianris. locaidoceno
BNAUE HENHITHOCTT JePOPMYBAHHA KOMNOHEHMIE HA ePekmuehi JedopMieHi 8AGCTMIUBOCTNI 60-
AOKHUCTIUL KOMNO3UMIE.

Ka104086t cA068a: BOTOKHUCTI KOMITO3UTH, (Pi3wdHa HEMHIHHICTD m1edopMyBaHHs KOMIIOHEHTIB,
edekTuBHI JePOPMATUBHI BJIACTUBOCTI, BILIUB HEJiHIHHOCTI.
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Effective deformation properties of fibrous composite materials under
physically nonlinear deformation of components

A model of nonlinear deformation of fibrous composite materials under physically nonlinear defor-
mation of components is formulated. Algorithms of determination of effective deformative properties
of fibrous composite materials are constructed. Influence of a nonlinearity of the deformation of
components on the effective deformative properties of fibrous composite materials is investigated.

Keywords: fiber composites, physically nonlinear deformation of components, effective deformati-
ve properties, influence of nonlinearity.
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