
.LY ';fHUYET KHUECH TAN SUY R(JNG VE cAc HON H(YP RAN· 

I. HON HQ'P DbNG TH1t · DAN HOI - NBitT 

TRUGNG M£NH CHANH 

Cq sa l)c thuyet ve cac hbn hqp dl'mg th~ long theo qruan di~m khuiich t:in suy ri}ng di't 
t duqc xay dt.rng va trinh bay chi tiilt trong cong trinhl [l, 2}. H6n hqp dang the dan hOi__, 

nhi~t thuong duqc mo ta bang ly thuyet khuech tan c& dien [3, 4, 5]. M6 hinh hbn 
hqp dong the dan hOi - nhiN xay dv:ng dtr<'ri day lilt sv: phat tritn ly thuyilt khu~ch tan suy · 
r(mg cho cac v~t ran, trong phan II cua bai bfw sc trinh bay vi~c mo hin.h hoa cac v~t li~u 
compozit. 

§1. D()NG HQC 

X¢t m(lt Mn hqp dong th~ r:in n ch:It hqp thanh long tham Ia.n_ nhau, cac kMi ni~m 
nhu quy lu~t chuy~n d<}ng, v~n toe, dong khuech Um cua m6i thanb pblin ... duqc dftn ra 
nhu trung (1, 2), sau dfiy ta djnh nghia them m(lt s6 khai ni~m khac can thi€ft d:J xet b6n -hqp ran. D<Si voi hbn hgp dong th~ La c6 th~ dmn r:rn. kha.i ni~m «: di~m v~t chit chung >> X" - . -

r:huy~n d¢ng v6i v~n toe trung binh ua va xet. chuyl!n d(lng tr~ng biph cua hein hqp theo 
·quy lu~t don tr¥ tuang hli: 
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Quy lu?.t chuy~n dQng tnmg binb (L 1) cua bon hqp duqc x:lc dinh h'!r bai toiin ~ 
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, va We! ttrong ung la vee t()l djclhl chuy~lll cua tMnb. phb thll e~" vee to 

djch chuy~n trung binh CUa M.n hgp Vi Vee t()l djcb chuy~n tuang d6i CUa tba'!ih ph!in ~hn\1 
·~ so voi djch chuy'~n trung binh CUI!\ Mn hqp. 
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c lthi'ii nijl.m nhrr tenx{if .biten d~u1g \nt.ng .blllli e ". len x<r v~n l6;;: bien d:;tng lnmg hi:ttL 
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" d~nh nghla li!rong t:~r nin:r ta·ung c·<fJ h<;">C moi trui'mgilkn Lt)C •. 

ID~ k~t th-tt~ phan Ldut, bay so b(\ c<1c khai ni~rn d(mg IH)e cua l)' lhu::reb khue·eh ·ta 11 

,y r{ing ta nh<\i_n 'XH rAng nho eo de corrng tht\·c' (1.1), (Ul) ''t<• UA) ia. co thll coi c:tl.c dt,t 
~ --+ 

n;r:~~g d~c trung <eO' b.i11 -eua .chuyl;n iii;lug 'hnmg di'li lil hilm z-iw cite bien X", t hoi.k :x, t 
___,. 

it do do cimg yai ca-e ii~c tn::nng khae dnmg cho toan hlin ll<JP nhu v~\n Hi\C u " . 
. ...,.. 

tuytm W ", ... sQ .duve m·i) ta ho";;j.e tnmg h~ l!UY chien. hot_\<.> trong' h\: Lagrangio 1g:\o lien·. 
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(Ji cll'em X". 

§:2. cAc DlNH LU~T c.AN BXNG ca BAN 

Lie djnn lu~t dn bang co ban cua hon hqp dong th'l' r&.n va lc1ng cUI dtrge giii dinl'~ 
crong {1, il. CJ>img ball gum •CaJ~ vlmcrng trinh: 
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(2.2) 

•L.ti hrqng p" dtrCJc goi 1?1 m~l d(1 kh6i ltrqng ci'ta thanh phan tb1r .a, C,. 1~\ nong d(l 
____,. ____,. 

ci'w Uu\nh phi1n th(r ':1,, r"' la lt.rc kh6i Ute tl9ng trong ch:lt hqp tfiitnh tbu cr., t la teu xu 
-- ~-- "".,< ., 

!a m~t dt? nguon nhi~t; q Ia m~t 
. -a . 

<eli) dong nhi~l. Rrt li1 tenxn h:~ng hai- lvc m:;tt pht,l duqc gia dtnh'chl sinh cong tren qu1ing 

tltr&ng djch chuy(;ll ltrung dc)i, m,. J?, Yi~ll [rJC si\n sinh khoi lrrgng cua tbanh phan lhtl' Cl., 

Nf~u gifra eac thnnh pha.n ei'w h6n h9·p khong. :-;ay ra cac phan ung h6a h<;>c thi Iii" --" 0, 
n6u I rong hi)n h<) p x~LY ra ph an 1rng h6a h<;>c d(H' h}p thi ta c6 : "' 

Ill,. ~ L: \'ry,o ~Ia. vV 6 ' L VCJ.O Ma. = 0, (b = 1, 2, .. , ' r) (2.::!} 
' 6 CJ. 

Dl.ti lrrgng \IC/.0 dtr(/C gQi hi M s6 hqp lbtrc eua chtit hc;rp th:'mh thu Ct trlllng phttn l'rng tht'r o, 
Mtl. Ia ph:in til· lmyng clHL chat Ot con vVo Ht -n~n toe Clta pban t'rng h<la hi}c thtr 6. 

I\y hi~tl L chi' vi~c H1.Y tong tbeo t~tp e{L"' gHL tri etHt a.. 
01. 

§ s. BAT DANG TRue ENTROPI DOI y(n HoN HQ'P 
DONG THE DAN HOI NHI~T 

Gia d!nh hlln hqp o tr9-ng thai cfm bang nhi\·t, khi d6 d6i v&i hon hqp d~~1g the :t;an 

1<1 c6 th'l; chQn cac d9-i Jugng d;)_c trrrng 'vi rn6 nlm ten xa bien d:~tng trung binh ea nhi~t d(1 

T (hay m~t d¢ entropi 11
16 

trwng ung) va eac noug d(l Ca (0' = 1, 2, ... , n - 1) lim bien 

s6 du true cila ham n¢•i· m!ng. Nhtr I"~Y la cr\ th~ giil c1inh d6i Y<'ri hon hqp di)ng the ran: 

" , a 'l1 C ) (" 1 c. = e~e· .. 1, 0' 0 • ) 

\Hm n9i nang e chn 0 dl).ng lren thoa man nguyen 1;1- khac.h' qnan. 
()ia djnh ding toe df.> thay c1cli theo thai gian ciia h?lm n>?i nang lit mill d~i ltrqng 

btit bien. khi d6 ta ei) th·~ trinh bi.y n6 & d:;wg: 
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dt •'le 
a ?J(~ dt ilCu dt a 

Sir du~ng (3.2) t2c c6 ih~ viet phrrang trinh n~ng lu:t,n;Ig (2.1) dm'ri d~ng: 
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an pham entropi dugc gia dinh khung :l.m d6i v&i mQi qu~l trinh nhi~t d(lng l~rc hQc d(lc 
Bat dbg thl'rc (3.4) la bat dilng th.Xc entropi bi~u di~n nguy~n ly nhi~t d(lng !we tb<r 

aoi ..,-,,j qua trinh kh6ng thu~n ngh jch xay ra trong hon hgp dl.n dong· th'~. 

Trong (3,2)-(3.4) ta (l~t: 

T = ~I ll == ~ I : tE ~ p il_€ I il'TJ - , a "Ca - . o a 
. ea, Ca ea, 'TJ, Cy =f=u e 'TJ, <:a 

7• ==-;;- ~ T~[(1- ::;:) ~ Cy~y- ~uJ, 
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-----= -<v u a+ u a\7) (<1, r = l, 2, ... , n -0 
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(a) 
d = (3 ,5>} 

-E -n 
~i htqng ~it la the h6a hQC, t la phiin ung XUat dari. hoi con t lil. phan *ng Jtu[l 

w Hm. 

De ti~n cho vi~c tuytlin Unh h6a phtrcrng tdnh thu:ang st~ dt;mg ham hrqng tv do 'lj} 
ay cho ham n(>i nang. 

V&i ~ = s- T'TJ = 1jl( ;;a, T, C<1) (3.\!1) 

~ng each lam hoan toan hrang tg ta nh~n duqc: 

§ ·~. THUY£1.' '.ll'UYtN TINH VE H6N HQ"P 
DAN HOI NIH~T DANG HUONG 

Xei. hon hqp dong th~ nhi~t =db hOi t == tE khi dich chuy~n -:!a, n~ng d(l 

0 0) " • 0 0 
CCI == Ca - Cd, nhi~t d(l I) = T -:- T rat nho, h·ong d6 C<1, T la cac gia trj tumng '!lng ?r 

-a 
tqng tl::.ai tg nhien ban dl'iu va bO qua anh huang cua R a· 

Nho· cac gia thi~t da D~tl. v! Stf dvng phep phA.n tich tenxo th~nh t()ng cac tewnw tl!'l!C 

giao [1], thn trong khu~n kh~ ly thuyet tuyen ti.nh d6i voi m6i tru:ang ding hu:ong ta c6> th~ 
lkhai trih ham P'lll ra 0lh.ubi luy tll.lxa theo cac bH;n s.S vll. chl gild h~rn xet t&i s:ttl h:;tng bQj_c 
hai. o· d::).ng : 
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( 4 .1 ) 

(a, r = 1. 2, ... , n - 1) 
'} .. 

trong <16 a 01 
tr:.Hlg th:l.i han dau kbi khOng c6 bHin d~mg lhi cling kbong c6 irng xuat va bo qua so lwug 
h~e nhiit th!:'O 1:) vi !10 khtmg dong vai tro quan tn;mg.Jrong cac pJmang fri:nh S3U na.y cna ta: 
Si'r dtJng (3, 7), (4. 1 J vii phep ph an tich tenxa thanh. long cac tenxcr tqrc giao ta nh~n thrqt· 
due p hmmg trl nh tn~ng thai : 

t = -1
- ( a

1 
e"' + 2: o:~ c...;+ ~7e) 

n ~J ._) vu 
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t2 = cc e 
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IJ.a = _L (2 ct~1.":. 1 + a~e~ + o:~ G) 
. pu r ) , 

(J.:!) 

11 = - Plo_ (a5{! + ~ a~ CO'+ o:7<: ) 
(a, Y :;= 1, 2, ... , n - J) 

Cue plmung tl'inh lr~ng thai (,L2) co d().ng luang tv nhu trong [5]. 

. Cac h~ so vi).t chat a n6i chung duge coi la khong d(H. Cac ctieu ki~n h[J.u ehe nhi~t 
d9ng hQc d6i v&i dtc h~ so co the khao sat neu cho d.ng cac diht ki~n nh~n dugc Hong 
tru:ang hgp ahg nhi¢t ciing dlmg cho tnro·ng ltqp chung. Trong h·u·ang hgp d:lng nhi~t neu 
gia djnh p'ljl > 0 -voi mQi qua triuh bien ch,mg va thay d()i nong d¢ m(>t each d(>c l~p thi ta 
se nh~n <hrqc C<\C dieu ki~n nhi~l il<)ng hQc sau: 

(4.4) 

T\r nguyen ]~- f.urier doi n'd nH'>i trm'mg d~ng huang, tuung quan Onsager YtL gi3. 
thuyet tuyen tinh la c6 ear ham eau true hao tan (y d:}ng: 
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q 

-;a = ~ l3 VT + L [4 7a 
if1 vl T r if1'l' T 

D'i'· bat dAng th(rc UIA) lhi\n rnflll v6i mQi q11{1 trinh t.ou nhii:l d?,· .ltlp <·tin e6 ei1c dii;n kif;n 
ht;~n <'he sau: 

nhu 

ebng 

0.6} 

D~ d:'lllg eh! ra rAng ttl- rn6 hinh dft xay d\rng eo the xet d<" mt1 hinh dl dien [3-5} 
ear tnrong hqp rieng. 

'f{te gii\ ch:\n thanh c.~w1 an anh .\guyen Yf'tn Dii;p dfi thi1n ltu)n \'ll gop y hot\n thi~n 
trinh. 

Dia r•fli': 
t1a i hQ<' trlng hqp 

Ngdy nilQ.n 31/3/1981 
(Xem liep trang 24J 


