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TRUONG MINH CHANH

Co s& 1y thuyét v& cac hdn hgp ddng th: theo quan ditm khuch tan suy rong da
:gc trinh bay chi tiét trong [1, 2, 8]. M6 hinh hén hgp ddng thd 1ong vi md khéng xét
i cac hiéu ang nhiét vi md dd dwogc xét trong {3]. M6 hinh héa hop dan hdi nhiet vi mo
ng da duoc xiy dung trong [4, 5] trén co s& 1y thuyét khuéch tin ¢ didn. Hén hop cic
5i truong vi md xét theo 1y thuyét nhidu tc d6 ciing da c6 trong [6], md hinh tuy phie
p nhung van chwa xét t&i cdc hidu Gng nhigl vi md. Sau day ta s& xiy dung mé hinh hén
yp ddng thé dan hbdi nbigt vi md theo quan diém khudeh tan suy rong.

§1. VAI KHAI NIEM CO BAN

Xét mot hon hop dong the rin gdm n chit tao thanh long th4m leong tdc lin nhau,
1 luat chuy®n doéng clGa mdi chit hop thanh tropg yé&a (8 tht tich vi md yV, cho &

ang [6]:
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hwa bign dang va sau khi bidn dang, E_, vd E_, 12 véc to vi tri twong d8i cha didm
ang x4t so voi tAm khéi lwgng twong wng & hai thoi didm, thém vio d6:
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%, vi gradient v4n tdc vi md Vg theo cdng thbc:
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rong d6 cac gradient bi&n dang vi md ¥, va %, lién quan voi nbav bdi tuong guan:

Ko + Mg =§; %, .5{&:5 {1.4}

rong do -g*, E la tenzo don vi lrong hai hé tga do.
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Cho ring nhiét do '1; tai ditm ;\:O'L clia chit tht @ dwge x4c dinh qua nhigt do T,
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tai ditm  x, va gradient nhigt &0 vi m6 T, (a_, 1) bing cong thue:
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D¢ nhan dugc (1.5) ta d& gid dinh ring c6 gik tri rdt nhé va trong khai tri%n T* theo

L] .
E ta chi xét 16156 hang bac wot, gid-dinh-d6 ¢6 thé xem 14 hop 1y néu quh trmh 1ruyen
‘nhiét trong mdt yéu td thd tich vi md x3y ra nhanh. -

Ly thuy& khuéch tdn suy réng zem héu hop déng th nhe 1a mot moi tru’&ng 1ién tuc .
¢6 tinh t6i cdc chuyén dong twong d6i cdia cde thanh phén so voi chuybn dong cla hdn hop

nén ta cin xét céc dai quno dic trung chung che toan hén hop: van tde tAm khbdi luona
=

U™, gradisnt van tSc vi mo i , mit @6 chung @, ten xo quan tinh vi mé 17, ..., chung ch
dang:
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trong do Eu Ia ten xo quén tinh vi mo hang hai d6i xtng d4c trung cho hinh dang cdia céc
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hat thanh phin the o, Cing v6&i viée xae dinh U™, 1™, v™ ta ¢6 th? xem hdn hop nhu la
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mét méi trwomg vi mo, trong d6 dibm vat chit X™ va vée to vi tri twong d6i E™ & thoi
dizm ban diuv dwoc x4de dinh tir bai to4n:
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Nhw vay d8i voi hon hop ta ciing 6 thd xde dinh %™, % mét cich tuong tu:
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D& ngén gon sau nay ta khong viét chi s m & che dai luong trung binh.

Viée tinh 161 cde higu trag do chuytn dong twong d6i cha thanh phin ithv o so véi
chuyén déng trung binh cfia hdn hop, do hinh dang khkac nhau va sy chénh Igch nhiet do
clia cac thanh phan lam mé hinh khuy&ch tAn tr& nén rdt phte tap, dé don gidn ta gid dinh
Anh hudng chuyin dong twong d46i duge the hidn qua déng khudeh tan.
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6 qua &nh hudng cha chuyén dong vi mé thd hién qua _\Tm—~ v va gid dinh ring che chit
€6 high dang gibng nhau, c6 nhigt d6 nhwr nhau tic 1a:

1= log=u.= lo=, ;Ty=Ta=.. =Ty =T;
o T -
TI=Ta=..= Tg= 7 (1.10)
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YVéi cac gid dmh d% hé& phuong trinh c4n bing va bdo toan nhin dwge c6 dang nhw irong
[2] véia, = =p,/0

§2. BAT PANG THUC ENTROPI

Luu y den gid dinh v& sy tbn tai nhidt d9 vi mod dic trung bdi gradient nhist 6 vi

—

mé T = Tk e~ -va-gid dinh cAn bing nhiét cia méi trudng vi mob ta cé thd xét ham ning
legng tu do % ddi véi hdn hgp d@dng thé rin & dang:
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V=e—TN-1.F=0(T, 1,¢, &, 9, Cg) @1

trong dé % %k ek la dai lwong dic trung nhiét twong &ng voi T va ta goi 14 moment

entropi, cic dai luwgng e, €, @ 14 cdc ten xo bi&n dang e¢6 cic thanh phin twong éng
k k

ek - ekp’ (Pkpm xdc djnh qua cac gradient bi&n dang X,k’ ‘Xk va chc gradient dich chuyén

W:k’ (D'l: nhu sau:
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Cach chon céc d6 do bién dang €, & ¢ lam bifn s§ clu tritc ¢ khac véi cac tac gid cha {5]
viée chon nay thich hop cho viée s& dung céc dao ham b&t bién Oldrovdl va cho ngay dang
ham ning lugng ty do trong trixong hgp cb dién, né cho phép ta xiy dyng cac phuong
trinh cdu trie dan hdi tuyén tinh twong ty nhw cic phuong trinh d6i véi hén hop ldng vi
md tuyén tinh:

Néu gia dinh dao ham theo thoi gian eda ham ning lugng ty do 14 mot dai Iuong
bit bifn thi ta s& cé:
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trong d6 céc tenxo dao ham bit bién Oldrovlid —Cgo— (...} ¢6 cac thanh phin sau:
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Do Pri1 d@rl .0 B
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Nheo (2.3), (24) ta c6 thd viét })111:0'5@ trinh bo tean m“mﬂgilu:gng & &gng:
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Céce dai lugng I'1a mat d0 ngudn nhiét, q — véc te dong nhiét, wg vin téc phin Gng héz

: — a _ - . .
hoe thw 6, t 14 tenxo ung xuit mit, RU 12 cac tenxo lye mit phy, S. — tenxo @ng xuldl vi

mo khéi, A 1a tenxo momen wng xuit.

Dya vao (1.3) va nguyén I¥ nhiét déng hoc thér hai ta ¢6 the gii dinh b4t ding thic
entropi téng quat cho hdn hop dong th? vi mé & dang saus

—_— - —— —
L r —;:* - K. 7 + M.t o Ty
b=~ P V.ot V.= — = =

bai luong eI’ thuong duge goi la san phim entropi, duge gw dinh 12 khéng 4m d&i vdi moi

qud trinh co nhiét doc lap, véc to 9{ vd tenxo hang hai J’l ta goi twvong Gang- A mément
agudn nhiét va moémenl déng nhi¢t. Nho (2.5) ta tim duge san pham enfropi & dang:
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Phwong trinh (2. 9) duge ding d® x4c dinh gradient nhiét d§ vi mo, nd c¢6 dang tuong tr
nhv phwong trinh x4c dinh moment entropi nhan duge biing ciach iy trung binh trong [5].
Lac dai lugng oY t, Ds ’ 72 thudng duge goi 14 phiin hao tan ciia c4c tenxo tuwong tng.

§3. PHUONG TRINH CAU TRUC TUYEN TINH DANG HUOGNG

Ta dinh nghia hén hop ddng th® rédn 13 hdn hop dan hdi — nhiét vi mdé név thda min
£hc twong quan sau:

t = ET;§= E—S—;—x: Ed 3.0

Bt don gidn ta bd qua dAnh hudng cfia cac hiéu tng dic trung bdi che dai lufoﬁo_fi_ , M

va ehi xél 1y thuyvet luyé’n tinh cfia cic hdn hgp ddng thd dan bdi — nhiét vi md adncr hudng.

Ta gid dinh 6 =T — T°, T C (Uva e; &8 ;¢ la céc dai lwong c6 gid tri &4 nho,
K] ’ ,

trong dé T°, Cg 1 nhi¢t @6 v& ndng d¢ & trang thai ty nhién ban ddu. St dyng phép phin

tich tenxo thanh tdng cdc temxo truwe giao [2] vA tinh true cuc cla ching, khi d6 ta cé the

khai tri¥n ham ning iwong ty do ra chudi va chi xét téi sé hang nhdé bac hai sau:

Co Cq ~—> —> —
oY = p°P = p°P° + AB — ——— o 8% + oyfe,, + aafe, — _)T—o'r.r—kotgfcpnﬁ-

-

i 2

—_— —3 — —> 1 9 _ — ) 1
+ eg T Pzt a5t Gz + 73160 + By ea: ez + Baegto + 3482=€2+,—) ﬁseo +

e b — — — —

t 1, 2 1
o Bs B g ———437 c2: €+ — PP + —-Bo Puu. PrtBio Pr . g +

—_— — QR —_—

e i — - - = i 1,
TP Pu .91+ Bas Pz Gz ¥ Bag Pras P13+ P 01 P+ Bis Dar . Ot

— 1, — = 1, — — 1 1 o~ ~ o
+ BsPat = Paz + - Big Paz : G2t 5 Biega: 45 + 3—3 ? kg1 Cqy Cr + (3.2

9.2 = 3~ 4, ! 1
+ ikﬂe‘,ﬂg-kiko.eocngEkaﬂca. (\ch =kyg: 9. 7T =1,2 ...,n—l)

Nhe {3.1), (3.2) va phép phan tich ten xo thanh tdng cac ten xo tryc giao trong
tredng hop tnyén tinh {2 ¢4 chc phwong trinb cduiricbau:
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D6i véi moi truong ding nhiet (6=10, v =0) didu ki¢n d& cho ning luwong ty do khéng am:
cho ta ditu kign khong 4m cha céc dai lugng sau (cho p°Y° =0, A = 0):

By, B2, Bs, P, Bz, Bs, Bo.

koo, BiBs — (Bp)?,
By B — (B)?,

1 1

1 2
Kgg kyy = (kg7)

Bra B — B13)%,

Bio, Brs, Bis, Bz, Pus,
BaBr — (B*, PBeBrz — Bu)?,
Bis B1z — (Bio)®,

1 2 1 3
kg Bt — g)?, KkggBs — (kg)” .

(3.4}

Str dung nguyén ly Curier va (wong quan d6i xtng Onsager la ¢6 cac phwong trinh edu tric
tuyén tinh cho cae dai lwgng hao tan sau:
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5, %=1, 2 T=1,2 n,=l. I
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‘D& bit ding thac (2.8) théa min vai moi qud trinh co nhiée déc ldp ta co6 cie dai luong sau
<khéng &m:

1 R

2 45 - b
lygs B P lggs log vy — Ugp?,

2,45 3 T S
PU =@, lgg lyy = Uy (3.6)

D& damg chi ra ring t& mé hinh d4 x4y dung c6 th® xét cic md hinh khuyéch tin ¢
-didn {4, 5, 7]. Pdc biét khi chi zét trudmg nhiét bé qua inh hudng cla cdc bién dang, su
khuéch tdn va phin &ng hoa hoc thi t& (3.3),3 (3.5)1,2 vA chc phwong trinh 2.7) ~(2.9) ta

nhin dwgc mot hé phuong trinh xde dinh T va v, tir hé nay d& dang nhdn duge mot phuong
trinh hyperbolic xic dinh T. Nhw vay trong trwong hop téng quat md hinh di xAy dyung
‘hoan toan c¢6 khi ming md tA cac hiéu &ng lan truyén séng véi vin t6¢ hiru han,

Dja chi Nhan ngdy 10/3/1981
Bai hoc Téng hop
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SUMMARY

MICRO THERMO -~ ELASTIC HOMOGENEOUS MIXTURES
The present work is concerned with the construction of a linear theory of thermo—

-elasticity for micro — homogeneous solid mixtures. The constitutive equations of those solids
are obtained and the thermodynamic restrictions are studied.
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