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Prv-f )= Tt= 0 (3b)
4)
(%va(x X v+ O)dv— L(x X tip+ m(,,))da— va(xxf+ l)dv = 0, (43)
(- 1)-gixti- “*m= 0 (4b)
5)
(% Vp|:€+ %(V‘V+ O'V)] dv - L(t(,,)'v+ mey)*v)da -
.[Vp(f‘v+ [*V)dv- Lq‘da— J-Vphdv = 0, (5a)
Pe=t:("v— €e€V+ m:." Vi g+ Phe (5b)
6)
prio s- B >0 (6)
7) Clausius-Duhem
- -69(£+ §H)+ 1Et( v— &V )+ %m Ve
éq‘ S0 Tep 20e (7)
1 (3)
2 (5a)
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d
B.
PP ey 0 (8b)
C.
Or P Tev= P, (8c)
s b: 0
1.2 5.6l
A
Lot = o (93)
B.
j-jev- V)= o (9b)
C.
j-jev- Vi )= i (9)
J'A= 0
1.3
A
C% Lp(v+ Vx x )dv - Lt(,,)da— J.fodv: 0 (10a)
B.
(v+ Vxx )= f]- ot=10° ( 10b)
C.
F(v+ Vx x)'—f]— et = PfA' (10c)
Y , ( 10a)
(10b) (10c)
1.4
A
dit Lp[xx (v+ VX x )+ O]ldv- L(xx tiw+ mep)da -
Lp(x xf+ 1)dv= 0 (11a)
B.
Qo 1)-gixti— “om= O (11b)
C.
p(é— l)-gixti- “*m= p(lA—xfo)' (1lc¢)
, (11a) (11b) (1lc)
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1.5

ﬁjﬁ{“ TIve VX (x+ E)1 [ve VX (x4 é)]}dv—

L[t(,,)°v+ (x X t(m+ mem)*V]da- LQ'da-

J.Vp[f°v+ (x xf+ 1)*V]do- vahdv: 0

P es— pe—h— PFh >0

(12a)
JV{{F’[(V+ Vxx)'- f]- .-"°t>°v—
(e x{orove vx) = f1- oths
[P(6= 1)~ gixti= “om]pe v
[Pe—t: " v— (xXt+ m): .~ V- oq- Ph ]}dv = 0 (12a)"
Piola  ([7] [ 1.2]), (12a) (10b) (11b)
Pe—t: "v— (xXt+ m): V- oq- Ph= 0 ( 12b)
pé— t: . v- (m+ x Xt ). V- eg— Ph=
- p[f-v+ (lA—foA)'V]+ Oh - (12¢)
(12a) ~ (120) g=0 h=0, [4]
,J.Wang  R.S. Dhaliva'®
v A%
(5a) g=0 Ph=0
(10b) (v+ VX x)
(11b) v , (12a) q=
=0 *
(12a)
[5.6]
O%_[Vpndv— Ls‘da+ L %—hdu > 0r (13a)
oL e Pe_h > 0r ( 13b)

(13c)
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1. 7 Clausius_Duhem
( 12b) (13b) h,
A. CD
- _69(34- éﬂ) * %[t" SV (x X t+ m ) V]

éﬂl' 0)+ ep 20

(20  (13¢) h,
B. CD

- S @) He e (xxte m ) Vs #(q' S0+

Sep - 'eg[fA°v+ (1A+ xxf)-w > 0r
Helmholtz o p :
b= e— 00 p= (¢/0)- s°

2
21
(12a) :
_[Vp(a (v Vxx o [v (VXx )]+ 0oV do-
L[’W‘” (x X tw+ mew)*V]da- L‘I'd“‘
jvp[f'V+ (x xf+ 1)*V]dv- J‘Vphdvz 0
(Vxx)'= 0, (12a) "
[ oo cve v pois 6o 3)au-
L[t(n)'v+ (x X tm+ mep)*V]da- Lq'da—
IVP[f-w (xxf+ 1)*V]do- Lphdm 0-
[1.2] . (16)
Ov-f)- “ot=0,
PO-1)-gixti— “*m= 0
Pe— t* . v- (x X t+ m): IR V. .-"°q— Ph = 0
22

(axb)c= (cxa)b, Vx x= 0, (12a)°°
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(1]

(2]

(5]
(6]
(7]

(8]

(% Vp|:e+ %(V’V+ Oe V)] dv - IA(t(").V+ mey* V)da-
Lq'da— J-Vp(f'v+ I+V)do - ngldv = 0 (20)
° (20) [13 2 [13
Pv-f)- 1= 0, (21)
Po-1)- m= 0 (2)
Pe- t: " v— m: V= “oqg— Ph= 0 (23)
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Renewal of Basic Laws and Principles for Polar Continuum
Theories(] ) —Micropolar Continua

DAI Tian_min
( Department of Mathematics & Center for the Application of Mathem atics,

Liaoning University, Shenyang 110036, P. R. China)

Abstract: Based on the restudies of existing polar continuum theories rather complete systems of
basic balance laws and equations for micropolar continuum theory are presented. In these new sys-
tems not only the additional angular momentum, surface moment and body moment produced by the
linear momentum, surface force and body force, respectively, but also the additional velocity pro-
duced by the angular velocity are considered. The new coupled balance laws of linear momentum, an-
gular momentum and energy are reestablished. From them the new coupledlocal and nonlocal balance
equations are naturally derived. Via contrast it can be clearly seen that the new results are believed to

be rather general and complete.
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