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LY THUYET KHUYECH TAN SUY RONG VE CAC HON HOP RAN
" IL VAT LIEU COMPAZIT PAN HOI— NHIET

TRUONG MINH CHANH

IEC md hinh héa vat litu compazit nhr la mdt modi trur(mg long thim twong tic lan
nhau &3 dugce irinh bay trong {1, 2, 3, 5, 6] theo nhidu quan ditm khic nham. Duéi -
dﬁy dya trén quan didm clia 1y thuy&t khuyéch tan suy réng [4 7] ta s8 xay duwng mét

mb hinh 1y tudng cho chc vat lidd compazit dan hdi—nhigt. Vi vat ligu compazit thudng
gbm chc vat lidu c¢8t phan bd mot cheh dong nhit, day dic trong vat lidu két dinh nén ta
c6 th® md hink héa ching nhw 13 mdl méi trudng 16ng thim twong tdc 14z nhaw vi khi d6
“chc khai niéin d9ng hoc va&i che phu'cvrr'f trinh chuyén dong hodn toin ¢6 dang nhw di dwa
ra & {4]. Sau day ta chi trinh bay viée x&y dung bit ding thic entropi vd cic phwong trink
cu trde tuyvén tinh.

§1. BAT BANG TH(C ENTROPI

Xét mét vt litw compazit duge tgo boi p chdl kbhic nhau. Gid dinh ring cde chét
#éu & frang thii cdn bing nhidt khi do ta ¢6 thé dua va khai niém nhiét 4o trung binh T
“‘cta mdi chét trem mot dom vi khéi loegng hén hop hoiic mit d6 entropi 1, twong tng. Gik
st phdn tng hoa hm* gifta cdc chit kh@n«f xiy ra khi dé ta c¢6 the cho méat d¢ ndi ning &
dang»
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Do tink chft dan hoi khic nhau clia csc chit x fac pén vit léu nén cac dich chuyén cda
ching ¢ th® khic nhau, sy kbde nhaw 46 gay ra twong the co hoc manh irén bién phin
chia gife ehe chit, vi vay d2 biku didp twong l4c gitta cac thanh phiin gua dick chuydn tvong

—

5o 2 W - - . ? o . - % ) P & . W " g
@61 khi mé hinh hida ta ciin phéi xét cac dich chuydo iwong d81 W, gradient dich chuydn

twong 461 nhw 1% cac bifn s0 cdw trie ofin bim nai ning (110
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Do cae chdt ed nhidt d4 riéng khéae nbau nén noi chung hén hop khong b & irgng thii can’
bing nhiét va do d6 khong thé dua ra khai ni¢m v3 nhiét d6 chung cho todn hﬁn hep vi
vay viée xac dinh dong entropi qua mit cha mbdi trudng trd nén kho kbir. DE khic. phuc
dign dé ta chon mot nhidt do bit ky (cnang han Ty lam nhigt do dic {rung chung cho toan

hon bop va xbe dinh mét phiin dong eriropl qua mit lé vecto q"(/Tn con phin khéc gid dink

1. 1 2 e I v oa
ring dwgc xbe dinh qua cke dong phu H {w’— —— { trong do H cin phai xédc dinh boi
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cic phwong trinh cfiu tric. Nhu vy c6 th® gid dinh phuong irinh entropi & dang:
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Te (1.5) va (1.6) véi gié dinh tuyén tinh d6i véi o ta ahdn ('Yu'm:_'}c sén ph3m entropi ] dang:
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B2 tién cho viée tuyén tinh hoa phwong irinh cfu irfic eliz vt léu cOmpq?u%‘muong
siv dung ham ning lwong tw do WP thay cho hamw ndi ning.

bfi v&i hdén hgp HEUEl nhiét 46, ham ning lwong ty do cd th® x4ac dinh nhw trong
{7}, nd cd dang:
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Biang cdch lam hodn foan twong iw, nhe (L2, (18), (1.9 va pheong irinh ble fean ning
lugng ta lai nhan dwoe (17), (1.8) v6i chc lwong quan sau s
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con cac taong quan khac vAn c6 dang nhw e,

Chc ’tu'cvng,; qaan (1.4), (1.10) n6i chung ding che moi dich chuy?n iwong déi;wmv nhﬁé’ni
trong thye i€ d8i v6i cac vit lidu compazit thong thadng dich chuydn trung binh c6 thd hita
han nhung dick chuy®n twong d5i phii'rdt nhé d@® vat lidu khong bi pha hay.
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Sau day ta chi han ché <ét trudng hop don gidn hon ¢k khi dich chuyén trung binh
1an djch chuydn twong ddéi diw nhd v6 han.

§2. LY THUYET TUYEN TINH
Ta goi vat liégu compazit 13 vat litu dan hbdi—nhiét Iy twdng néu

t = E& ‘ » . (2.1)

Bé dok gidn ta chl xét trodng hep khi cée dick chuy®n W W va céc gradient clia
. il - o - . . 9 ,0 . : .
chimg v C.(? == ('G' - CG, e, =1, —J‘Ea et gia tri Tdt nhd, trong do C'o' » 1 o« 1a dai luong:

twong &ng cda che chfl & trang thii ty nbhién ban diu. Ding phép phan tich ten xo thanh
1dng chc ten %o trye giao thi trong khosn khi lv thuy#t tuyén iinh d8i véi vt litu compa-
zit dan hdi—nhiét ding hudng ta cd
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(3.2)

lrong d6 cie hé 88 k thoa min che teong guan 461 xéng sau:
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va 9° 1x mat do ban diuv. DE ol
%hi khong c6 bifn dang thi ciin twong {61
khéng eb twong the, khdng 26 2y i sw khuydeh tan vi b
qua s6 bhang bédc nhit theo 6, viné M’umw d¢ong wai ird guan mﬂw san nay. 8¢ dung (1.'6)
et el ¥ 161 (2.3) ta nhan duqc
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St dung (2.2), (2.5) (1.10) 1,2 va phép phén tick tento thinh thng che ten xo trge giao

18 TiAn dwgE ¢ac phwong trinh tratg thai sau:
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Cac hé s6 vat chiit k néi chung 14 khong d8i. Cac digu klén han ché nhiét dong hoc
d8i v6i cac h¢ s6 d6 6 th khdo s&t nfu cho réing cac didu kién nhin duge trong tru'ong
hgp d4ng nhiét ciing ding cho trudng hop chung. Trong irvdng hOp ding nhigt néu git
dinh pY > 0 v6i moi qua trinh co nhiét déc lap thi ta s& nhin duoge:

2 ~, ':3 ~. r' 3 3 ? ~
k! =0, k = 0, 1‘0’0 = U, I\Ug kTT - ‘kGT =,
4 4 d SN N
kﬂﬁ =>4, kc‘o‘ k—m/ - (ko’f} =, 1(0.0, 0,

7.7 A L 7 8%2 _
ko‘o‘ kyﬁ(o—(qu} =0, k k@"w—'{kg} = ),

Nho (1.73, 2.1 1 nguyén 19 Corier ta 86 cde hdw cdu iric hao tin luvén iinh & dang :
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shc clia v4n t6c s6ng, hidn togng cong hubng lam tich roi ¢8t khoi chit két dlnh . m& mét
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lized — diffusive theory of mixture. The influence of viscous dlSSlpatIO'l is included in the
general ireatment. The linear version of the comstitutive equations'in the absence of the
viscosity is exhibited in, detail in the case of isotropic compozite.
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Twong quan Onsager va didu ﬂzzen de bdt ding thic enwupa {1.7) thda wan véL mol qua
trink co phidt dée lap cho ta cie Lan ché& sau d6i v&i che hé sO vat chit dang (D2

i R g - .
Loy = lw i=1,2 37 89,10, 11);
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Mo hinh &8 duwge zéy dung 6 1hé dung & mo 14 chc hi¢u dng déng lve nhw sy tan
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GENTRALIZED — DIFFUSIVE THECGRY OF S0LID ‘v’«/U‘ URES
1. THERMO — BELASTIC COMPOZITE

A theory of thermo-2lastic compozite materials is proposed. It is based on the genera-




