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1.1
2 ( 2 )
vaedv: J.Vp(f— v)*udv + fAt<n>-uda+
me— 0)+ x X (f= p)]* %dv+

}{A(m(n) + X X tw)* %da,

efl u ®ty my v=v+ $xx 0O

<

_[Vpedu= Lp(f— v)*udv + '¢.At(n)'uda+
L,p[(l— 0)+ x % (f= v)]* Pdv +

J:l(mw) + XX tm)* ®da

[1]

‘[Vpaiy = L O(f - v)* udv + fAnn)-udM
J.Vp[(l— E5)]' Cdy + fAm(n)' Cda-

1.2

t= ntuw, Lyt = Nk,
m= n. m( n) » m( n) [ = npmig,
M , (1)

J.v{[p(fz— Vi) + k] wit {[p(ll— O1) + mis bk + Emibm] +
0l PUfu= 00) 4 tin i) = [ PE— tus -
(mkl+ amnxmtkn) ('Pl, l\]} dl) = 0

w9 , (6) 4 ’

Cauchy

Ovi-f1) = tuws= 0,
p( 61_ ll)_ mygi, k— Gmntmn = 0



289

Pe= twu, v+ (mu+ Gmxmtin) Cor = tw(w, b= %m DB, 1) + mu® i,

Q= — Enn .
, . [ 10]; , [1])°
2
(1) .
J‘V 8 Pe)” dv = J}p(f— 1_;)'6udv+ fAt_t(n)’fuda+
J.Vp[(l— O)+ x X (f= v)]*5®dv+ }{A (m@)+ x % tw)*6%da
.[v §(Pe€ dv = IVP(S(f— 1_;)‘ud11+ fAuéit(n)°ﬁda+
[ o= o)e wxirm i amns }{A$5(m<n>+ X t)* ®da,
(Pe" (Pg" .
3
31

4 pew - %{fvp(f— i § e wdas
L.p[(l— 6)+ x X (f= v)]* Pdv+ fA(m<n) + X XEy)* ‘Pda},
L{[p(f,_ o)+ i+ [P 1= 01)+ Luafui+ {[p(z,— )+
M, b+ Chntmn] + G P(fn— v a) + tkn,k}(Pl+
{I0000= 3+ mus+ (it tupe,) ]+
Ehnntin] P(fa= ) + i + Guttn] P u= 00) + Lins]) 9 -
[P (twu i+ twure+ mu 9 s+ mi )] do = 0,

Lk, k= Lk, k— k. pvp k+ Ik, W p.p,

Wi k= Wi k— W, pUp k+ ULKp, p,

Mgl k= MEl, k= ME,pUp, k+ ML K p, p,

Prr= Prr— Pvp et Cuwp,,

(9)

(10)

(11)

(12)

(13)

(14)
(15)
(16)
(17)



290

My = M+ Gk in® (18)
, ( [ 8] [11]):
d
d_t(XKA) = - XK,[)U_L),IC;- (19)
d .
d;( cR,k) == q?{,pcpp,ka (20)
d L]
g (dv) == v pdv (21)
32

w, ®Low @ ) (13) v ,
Olvi- f1) = twi= 0 (2)
OO = 11)— mu k= Emidmn= O, (23)
Ao f1)- imr= 0, (24)
p(ol— l.l)— mk— 8mn(t.mn+ lmn’l]ﬂ,p) = O, (25)
Pe= it k+ tiuli+ mu i+ mu P (26)
Pe= L r+ tuwr i+ mu9 e+ mu® (27)
QZ ikz— biVk,p + Ukl Up, p (2)
7‘;1kZ: 7;lkl— Myl Vk.p + mjpvp.p (29)
t'_21= M — m;lvﬁ,p*' leU_}z,pﬂ (30)

v vl . ( [2])* )

( wp=0), ( vep=0),
Avi= fi) = tui= 0, (31)
p( (')l_ ll)_ mgl, k — Emnbmn = 0; (32)
Avi-f1)= tur= 0, (33)
O 6,- iz)— M, k= Emnl mn = O, (34)
pé= L:klul,k“‘ tkzu'z,k+ mz; @+ miz ‘b/, E® (35)
, (35) ) . (9
33
(12) ) ;

B ki EK %
Lot = Mk, (36)
{(n)l = nuu+ thi (v mpny — vp. k) ny® (37)

18R 7 Felh L 7 Bk &

M)l = NKMyL, (3)
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Myt = mmig+ mu( v, man; — vp, k) np® (39)
{245 Fefots B K &
i = u, (40)
wi= wi— w(wp— tor)npn (41)
R & S
® = 9, (42)
®r= ®— Gvr— wr)nns (4)

[ (10) (11)]

(%Jva(pe)de: (%va((f_ v)*Su+ [(I- 0)+ x x (f- ‘_;)].8@d11+

C%fA[i(n).Su-i— (”_1(“)+ x X i(n))'S('P]da’

(#4)

£1V6(p8)0d0= (%J},F{((i(f— i’)'u+[6(l— 6)+ x X (f- Y)]' (P}dv+

d%}{/;[&(“)"_H S(mew + x X t(n)* ?/da

(44)  (45)
Cauchy . , PlO]a
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Renewal of Basic Laws and Principles
for Polar Continuum Theories ( VI
—Principle of Total Work and Energy

DAI Tian_min
( Department of Mathem atics & Center for The App lication ¢ Mat hematics,
Liaoning University, Shenyang 110036, P. R. China)

Abstract: Theoretical incompleteness of the existing conservaion laws of energy for polar continuum
mechanics is further clarified For completeness, the principles of total work and energy and of tota
work and energy of incremental rate type are postulated. Via total variations of the former and the la-
ter of them, the prindples of virtual displacement and microrotation & stress and couple stress as well
as virtual velodty and angular velodty & stress rate and couple stress rate are immediately obtained,
respectively. From these principles all balance equations and boundary conditions for micropolar me-
chanics are naturally and simultaneously deduced. The essential differences between the nontraditiona

results obtained in this paper and the existing conservation laws of energy are expounded.

Key words: miaopolar continua; total work and energy; total virtual work and energy; incrementa

rate type; conservaion law of energy



