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II. V !T Ll¢U COMPAZIT pAN HOI- NHI~T 

TRUONG MINH CHANH 

, ,yntc m<J. hinh h6a v~t li?u compazH nl:m la m(Jt moi tJ:uriJng. lOng tham turong ta.e l:'kn 
nhau da duqc trinh bay trong [ ~. 2, 3, 5, 6] theo nhieu quan di~m khac nhan. Duai 
dAy d9'a tren quan di~m cua ly thuyet khuyech tan suy r()ng [4,7] ta se xay'd11ng ml)l 

m6 hinh ly tui'n~g cho cac v~t li?lll compazit dan hoi-nhi¢t. Vi v~t 'Ii~u eompazit thm:Yng 
. gom cac v~t li~u cot phan M m(Jt each dong nMt, day diJ.c trong v~t li$u ket dinh n~n ta 
c6 th~ m6 hl.nh Ma chung nlnr la. m()l m6i tru&ng long tham tuang tac I(in nhau va khi do 

. cac khai Di~m d(lng hQC vai cac phuo:ng trinh chuy~n dt)ng hoan to an c6 d~ng nhur da dua 
ra b [4]. Sau day ta chi trinh bay vi~.:, xay dl!ng bat d:ing thiirc entropi va cac pl::nurong tlrinh 
ca'l.l true tuy~n tinh. 

§l. BAT DANG THUC ENTROPll 

X!H m¢~ vf!J li~u compazH duqc. t:ji.o b6-i n eMit khac nhau. Gia d!nh rang cae chAt 
dellll & II"!).Ilg thai cilm bang nhi~t khi dl, ta co Lh~ dua ra khai ni~m nhi~t d¢ trung binh T.:;, 
cua m6i chat l:r4·n ml)t dan v~ kMi hrqng h6n hqp ho~c m~t dg entropi '11 .. tumlllg rrng. · Gi~ 
sirr phan un14 h6~ hqc gifra cac chat kfn,tmg xily ra khi do ta c6 the cho m{jJ dQ nQ>i nang u 
lil!llillg: 

«Ob= 1, :!! . .... n:. 1!1 = L 2:, ... , n- l). 0:.10 

D·O> Hnh cMH dan hOi khli.c nh:m cilia c:fu,c chat x t~o ntm nen effie rl!jch <:huyfn CU<"J 
clll.umg co lh~ kh:ftc nhau, Sl! khac nha1JI d6 gay· r::~ tual'lg Hac co .iH.)lc m::J.nl:J tren bien phh1 
clbiia gifli(ll cae eh.i~, vi iit~ hi'l:illl dli~n hKo·ng h\c cii.c tb~.nh phlim qmh Iuong 
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Do cac cM't c6'nhi~t.d<) rieng khac nhau nen noi cbun~ h6n bqp khbng the o tn;mg thai can· 
bang nhi~t va do d6 khong ihe dua ra khai ni~m ve nhi~t d¢ chung cho toil.n hon hqp vl. 
v~y vi~c xac d!nh dong entropi qua m~t cua moi tnrcmg !rb n€:n kh6 khan . I;l~ khilc. ph!Jc 
dieu d6 ta ch9n m(lt nhi~t d(J bf;t ky (ch!ing h:in Tn) laD;l nhi~t d9 d~c chung cho toan 

->. 
h6n hqp va xac djnh m¢t pM.n dong enlropi qua nyi:H la ~,;ecto- q<il'/T n con ph an !•Me gia djnh 

-> 1 1' -:-"" 
---~~- _____ ra~~--~~qc x{,c din~ qua cac dong phv H n _;-1'1 -T::=.~~ong do~ din phai xac djnh Mi 

cac phuang trinh cau true. Nhu v~y c6 tb'l\ gia dinh phuang trlnh ent~opi a d!}.ng: 

p l 'I + 2 J ~ . v'IJ = :?::: Pcor"' - \7. _':L_ - ~ • v H n -- - -. = pr > 0 
d(a).,., -.. -+," __,. ( 1 1 ) 

dt Ot 00 T'" T n a ot , T a T n 
11.6) 

Ti'!' (1.5) vii. (1.6) v&i gi:i c1jnh tuyen Hnh doi v&i wa t.a nh~n duqc san ph~m entropi & d~ng: 

pr = -;;-". VT')" + :?::; xn (-1- __ 1_) _ 2: Hn . 'V ( _1 ___ 1_) + 
. . T~ Ct 0 T 01' Tn· 
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. irong 1,1.6), (1. 7) ta xac djnh ; 
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B~ [i(;n cho vi~c tuycn l.inh h6a trinh can tr(le e:i:m V~! li?!; 
slr ham cho ham n;?i 
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(1.10) 

con eii.e ttrcrng qmm kb:ic vftn c6 d?.ng nhu cu. 

Cftc h.rcmg quau (J.A), U.10) n6i chung dung cho m<;>i dlch chuy'en tu:ang d6i; tuy nhien 
trong th1)1c te a6i v6'i cac v~t li~u compazit thong thcrcmg djch chuy'~n trung binh c6 th~ hitu 
h!).n nhung djch chuy~n tuang doi phai r:lt.nho d~ v~t H~u khOng bj pha buy. 

Sau day ta chi h!).n che 1Cet tnrang hgp dalll gian I)O'n ca khi djch chuy~n tnmg hinh 
l~n djch chuy~n tuang doi dt u nhO vo h!J.fl. 

§ 2. I. Y T.HU:'fET TUYEN TINH 

Ta gqi v~t Hi:u compazit la v~t li~u dan hi:)i -nhil[lt ly tu&ng neu 

t = Et (2.1) 
-:-!" '~a 

D'i!: do!n gHm ta ch1 Xl'l inx6·ng hqp khi e;l,c d!ch chuy~n wa. w (f va cac gradient cua 

0 0 0 0 . 
. ehung va CO' = C f1 - C 

0 
, 9"' = T"' -Ta c6 gia trj rAt nho, trong d6 Co- , T 01. Ia cl:J!i lugng 

tuang l'mg cua cac chat & tr!).ng thai tl! nhien ban dau. Dung phep phan tich ten xa thanh 
t~ng cac ten x.a trl!c giao thi. trong khuon kht 13' thuyet tuyen tlnh doi v&i v~t H~u compa
zH dan hoi -nhi~t ding hrr&ng ta c6 
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qua so h:;mg vi no tn;mg sau n:'iy. Su· da_mg (l. 16h 
co rlp1 }' t6i (2.3) ta nhi).n duqc : 
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(2.6) 

CacM s6 vi).t chat k n6i chung Ia klb.Ong d~i. Cac: dieu ki~n hl).n eM nhi~t <l¢ng hQc 
d<li v&i cac h~ so do 1'6 th~ khiw sat n€u cho r:'l.ng l'ac dieu ki$n n,hi).n dugc trong trrrang 
hgp d£ng nhi~t cling dung cho truang hqp chung. Trong tnrang hqp d~ng nhi~t n~u gia 
djnh P'i' ;> 0 v&i mQi qua trinh co nhi~t d~·c l~ p th! ta se nh;!.n du:gc : 
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Trrang qiJlan Onsager va dlcn ki~n ile bat wil.ng thrrc eniropi {1.7) <hoa man ''6•i m 9 i 
[rinh co nhir~i: <tlqe l~p cho h du: h~n che san d6i vO'i cac h~ so v$-t chat di,~ng ([): 

,i - l:i ,. -- 1 ') " ~ 8 9 10 11) ",,r- Ta'1 - , ~ ..... 1 ' • ·, • ; 

~ i i.2'--
ii, l 0 1:ff ln (l01,) ·P" ~ 

(i = 1, 3,. 7, 9, 10, 11); 

'--> 4 '7 5 ~ ' 
c:-~ o, l l 0 a - U11) • ,.:;, o 

(2,9) 

Mo hinh da du:qc xil.y d~rng c6 the dung de mota cac hi¢t!t,i·ng d(Jng hrc nlnr S\f Hm 
sic cua v~n toe song, hi~n hrqng c(mg hrrrmg lam tach rr)i cot khoi chat ket din h ... ma m{lt . 

. s6 mo binh khac khong thi? xet dtrqc 1'2, 3/. 

Bta chi Nh{).n ngdy 81/3!1981 
Dqi !toe T/)ng h(J p ff a nOi 
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7 .. KOTOpwe BODpOChl TeopHB 

GENERAU~~EO ~DIFFUSIVE THEOHY OF SOUD .1JiU1Ci'l'J\l',:) 

IL THERMO - E.LA.STIC COMPOZITE 

A theory of therm-o-elastic compozile materials is proposed. It is based on the genera
lized- diffusive theory of rnix:tme. The influence of viscous dissipation is included in the 
general treatme:nL The linear version of the cons'itutive equations iin the ab.'<ence of the 
viscosity is exhibited in, detail. in the case of isotropic compozite. 


