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i.vp[“ %"‘J dv = fﬂ’w'” g-n)da+ L,P(f-w r)do, (1)
dit.vpndy > ,¢.A éq. nda + J‘V%de; (2)
BC . [6], (7], [8])

dit.vp[f% %v% dv = .¢.A(t(n)°v+ q°n)da+ Lp(f'v+ 3dv, (3)
i e > P g nda+ nggm,; (4)
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Evitm gfrn 0

(D (2 (3) (4, ()

A
Pv-f)- Tot= 0,
Pe— t: v+ og- =0,

pre o & L0 20;

B

Av-f)- ot= 0,

Pe— t: v+ oq- Pr= 0,

Pt e -g- - %p»)o.

, Mu eller!

A ( , Eringen [9])
) e Fveve S0 do= @ (teve miy vdas
dedv 2 2 = 7,k (n)

0O Y l
(10)
Pe= tu(vik— GimVm) + mu¥ik— qr i+ O
B. ( [10])

(%J.VdeU = J‘I/p(f_ ‘;).Vd'lj'f' fAt(n)‘vdaJ,.
J-vp[(l_ 6) + x X (f- v)]- Ydo + fA(m("H- X X tp))* Yda+

.[V Qdo + qu. nda*

(12)
Oifi— v2) + twr= 0,
P(li- @)+ mu r+ Guutwn = O,
Pe= tu(vi k= Gmikm¥n k) + mu¥,e— qr i+ he
C. ( [ 11])

ditJ‘vp &dv = J‘v Af - 1) cvdv + fAt(n) *vda+

(10)

(11)

(12)

(13)
(14)
(15)



(IX)—
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va[(l- G)+ x % (f= v)]* vdv + fA(m(nH x X tm)* Yda+

J‘V Prdo + '¢.Aq‘ nda*

(16) (14) (15)
Olfi—= )+ tur= 0

[12~ 19]
1
Clausius Duhem
1.1 ( )
E w H
E= W+ H
J.Vpsdm Il/p[f'u+ (I+ xx f) ®/do+
}I{A[t(n)‘u+ (mpy + x Xf)* Pda+ Ivgdv— ‘?{Ag‘nda,
¢ g
(19)
m,k+ Fr= 0,
mi, k+ Qutm+ Q= O;
Pe— tm(utb— Cwaxm® k) + muP e+ F- grht= 0°
1.2 ( )
— & L .
S = ngdv >L edv— ﬁA 08 nda,
S , )
(23)

s — O+ ghk— %gk@,k 20

(16)

(17)

(18)

(19)

()
(21)
(2)

(2)

()
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1.3

(22 (24) @, €= b4+ O,

- P+ tw(w = G i)+ mu P+ Legke,k 20, (25)
b .

. (22) (24) ()
(10) (12) (16) (2) (4 .
2.1 ( )
, >4 W B .
B B+ B (26a)

(%vaed“ %{Lpﬂf— P)rut [(I= 0)+ xx (f= p)]* ¥dv+

f[4[t(n)‘u+ (m(n) + x X t(n))' ‘P]da}+ (%[J‘ngv— fg.nda] * (%b)

2

Plvz— fi)+ tw.r= 0, (17)
p((?_ ll)_ mil, k= Cmdmn = 0; (14)
Plo,—f2)+ t2.,= 0, (27)
p(ﬂ_ l?) - @,k_ amn(t?m‘F tmnvﬂ,p) = 0; (28)
Pe— k- twd i a9 — mu S k- P>+ g2i= 0 (29a)
Pe . v~ i~ mou® - muS - P+ gx = 0, (29b)
@: ﬁl_ tplv_k,p"" tkl,lﬂ,pa (K))
W= W= W.pUp kt W, kUp.p, (31)
P = nPu — mp. 1ok p + mil%,l,, (32)
= g+ EmiX o s (33)
E,k: ‘H,k— cH,pv_ﬂ,k+ ‘H,kv_ﬂ,p, (34)
k= Pk~ ChpUp b+ &k kUp.ps (35)
Pe— taurr— mu€r— O+ grr= 0 (36)

(29) ’ ( [171):



(IX) — 657
@:— 7-_72,[)5 (37)
(Xk.1) == Xk.pvp.1® (38)
, (36) ’
2.2 ( )
d dy 1 dp 1, .
dt.[vgdv > dt.[v epfdv_ dt.[l p8" nda (¥)
(39) :
p&»L@—r+g2—L@>—L|:%—Le>—v ]e-
0 &%, k egk Tk 0 & 0 Up.p| 8k Y, k
%egk,k >0 (40)
2.3 Clausius_Duhem
(29) (40) P g2+ e= b4+ O, Clausius Duhem
- P[<1>+ O - %er]+ B+ bl g+ e Gp+ my 8-
%gk(i’k— %[éﬁ— [%@’— %;]gk] 04— %%ke>>0' (41)

[ ]

[1] Truesdell C. A Fist Course in Rational Continuum Mechnaics [M]. Vol. 1. New York, San Francis-

co, London: Academic Press, 1977.

[2] Ziegler H. An Introduction to Therm om echanics [M]. Amsterdam, New York, Oxford: North Holand

Publishing Company, 1983.

[3] Eringen A C. Mechanics of Continua [M] . Melbourne, Florida: Kreger Publishing Company, 1980.

[4] Mueller I. Therm odynamics [ M]. Boston, London, Mellbourne: Pitman Advanced Publishing Pro-

gramm, 1985.

[5] Teodosiu C. Elastic Models of Crystal Defects [ M] . Berlin, Heidelberg, New York: Springer Verlag,
1982.

[6] , . [M]. : , 1987.

[7] . [M]. : , 1988.

[8] [M]. : , 1989.

[9] Eringen A C. Continuum Physics [M]. Vol IV. New York: Acadenic Press, 1976.

[10] . CcD [J]. , 2001, 22



658

(2):135—143.

[11] DAI Tian_min. On basic laws and principles for continuum field theories[ A] . In. CHIEN Wei_zang Ed.
Proceedings of the 4th International Conference on Nonlinear Mechanics [ C]. Shanghai: Shanghai
University Press, 2002, 29—41.

[12] . (I)y— [J1. , 2003,
24(10): 991—997.

[13] ) (IH— [J].

,2003, 24(10) : 998—1004.

[14] ) ( 1I) —Noether [J]. ,
2003, 24(10) : 1005 —101 1.

[15] ) (V) — [J]. ,
2003, 24(11): 1101 —1107.

[16] ) (V)— [J].

,2003,24( 11): 1108—1114.
[17] (VD) — [J].

,2003,24(12): 1211—1216.

[18] . (Vh)— [J]. , 2003, 24
(12): 1217—1222.

[19] . vy — [J1. ;

2005, 26(3): 287 —292.

Renewal of Basic Laws and Principles for
Polar Continuum Theories ( IX) —
Thermomechanics

DAI Tian_min
( Department of Mathematics & Center for the Application of Mathematics,
Liaoning University, Shenyang 110036, P. R. China)

Abstract: The existing fundamental laws of thermodynamics for miaopolar continnum field theories
are restudied and their incompleteness is pointed out. New first and second fundamental 1aws for ther-
mostatics and thermodynamics for micropolar continua are postulated. From them all equilibrium equa-
tions and the entropy inequality of thermostatics as well as dl balance equations and the entropy rate
inequalities are naturally and simultaneously deduced. The comparisons between the new results pre-
sented here and the corresponding results demonstrated in existing monographs and textbooks con-
cerning micropolar continuum mechanics are made at any time. It should be emphasized to note that,

the problem of why the local balance equation of energy and the local entropy inequality could not be
obtained from the existing fundamental laws of thermodynamics for micropolar continua, is bdieved to
be darified.

Key words: miaopolar continua; fundamental law; thermostatics; thermodynamics, energy rate;
entropy rate inequality



