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scoffl 1) Knowles Stemberg[ 15] s
Ji. L M , M . [3] Noether
[1]
Piola , Cauchy Kirchhoff
Dluzewski! ™ L .
1
1.1

ij Fdv- j S dA- j GV = 0,
dedv av Vv

F= Fg. S= S%g G= Gg ( ). (
( )*
xX* = xt s dXK,
ax* . (1) :

dXKLV[(FL’- G )& - S%jdAgi= 0

[Lpoi = e st = o

dx* = &nd dx?,
dad' &y .

dqﬂvaéM,\{XN[(Fi— )& - S+ S8} digi= 0

(- e R sy s shdan, = o

1.2
F = Q)(l;i+ éakéaxk)gi= Q)éigi,
S= Tgg.G= Pf'g.
(4) :
_Lv[p@“_fi)&- Thjdds = 0,
ui, Yaafia —E] k4 ? PiOIa )
1.3

F= Q(€a’u'+ ")ga, S= Po( €T+ WV)gug) = P UVqg,
G= Do Ealf'+ 1" ga= B1%a,
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(7 :
.[av[ 7 o' - lﬂ) & - élkafoJ— U(.-l%]dA/ = 0, (9)
o Piola

B ?

¢ =% ;71

«,» o o« »
5 :

1.4

F= po[“ Julic %‘”J’ S= (a+ Vs ¢')g,

G= Po(uf'+ Yo"+ h),

(zliT'J).»K = (%(ui,-KTU)— wisk T + l;,ifi]:K, (10)
(;(ali'q}):Kz C(li_t( Ya;KQ’UJ)— Ya;KEJ‘GJ'*' {(al;l'q}:K, (11)
(4) (7) :
d Losie 1 a i o
oy dt[Q)(e+ ZELLL-F 20YC()— wi; K - Ya;Kl;l ]—
R(uf % Yol "+ h) &+ wxT?-
w ™k + YoxHY - i(al;lq,:[(‘l' Q{K}dAJ: 0 (12)
Jéwlo{2aer Siice 10 et ]
Bfuf % Yol '+ h) &+ wkT/— 0 g+ YotV - YoH7 g+ Q{K}+
(uT + YokBY = vb" - V) 64} ddy= 0 (13)
(8) (9
2 () = e 37 e, (14)
() (13) :
d . 1.'aB' .
J.W[d—l( Red - w kT - vaxhv)- po[?] YoVq+ h] & +
kYot ik T+ YoxB¥+ ka} dA; = 0 (15)
& nd X Lotk - unt nY L ovas n|dl
L 9 (Poed = uik™ = YaxB7) - Po 2J  YBYa+ +
Eukxxl,fk"[i]\}a+ ui;KfU+ Ya;KI'_]'a]+ Q,]-K]+
(16)

(u ™+ Y- V) aé}dA,: 0
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Tk(t) = J‘szé(t, T, L)dAs = conste

Ru(t) = LVQ%N t, T, B)dA; = congt®

Ph(t, T B) = (Ped— uik® - vaxh¥) +
1. g a kol
L~ ) 2 YBYa+ h + Ehin; kU Ya+

ui;KTU+ Yq;[(lial+ Q]K] dT

On(e, T = € X" (Pe&k - wik™ - YoxbV) +

4 N . .« . e
JI) EKMN{XA |:— po[%] 0[BYBYOI+ h} f{<+ Eakixl;CKT‘]Yq+

wik T+ Yok 4 Q{Ki|+ (T + vu™ - V) 5,@} dT
P(t, T, 1) Qh(r, T 1)
Po= JP,
dy = T 'xiydai,

™= ]X{jty" = xlfKTk'l,
oo Xl = Ean,

0 = Xl
(17)~ (20) Cauchy Kirchhoff . i, mY
Cauchy Kirchhoff , .
f! I V(ui, Ya) ,
i (’9V a (:)V
= - .. [ =- ——
/ u;’ - Ve

fuit [Ya=— Ve
(27) f12) (13),

REE

e+ V+ %.lii'u_i+ %OG\L}(J & - ui;K’fJ— YG;KI'_J'QI]—
QRS + wikt = wiTk + Ya;KD;w— ‘}aEQ]:K+ Q’,-K}dAJ =0

(17)

(18)

(19)

(20)

(21)
(2)
(23)
(24)
(%)

(26)

(27)

(2)
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J‘avé MN[XA\{(%[ p0[8+ V+ %.liiiii+ %dJYc] &l(_ U/i;KTi,— Ya;KEOJ]_

Qh& + wik ™= u/ Tk + Y@KQUJ— YuEQI:K+ Q];K}+

(0™ + Y- oY) aé] dAs = 0 (2)

,t : (17)~ (20) Piola
Tx(0) = J.(WP%(O, T, 1)dd; = 0 (30)
Ru(0) = Lvomo, T B)dd) = 0, (31)

Pk(O,T, )= (Poedk— uigx® - Ya,»KEQI) - PohS+

w Wk + Yol €k 4 1% + 0k (32)

Oh(0, T, ) = & 4y XV (et — wikT - Ya;KEM— Poh& + uiTk) +

Vol €k ¥+ W)+ Olkj+ (wT + vai™ - V) &2}, (B)
PL(O, T, 1) Qh(0, T 1) :
Y= 0 ’ (34)
ik + Wk = 0, (35)
Tx(0) = J‘(W[(poeé‘é— wik W= Yo kbY)— Q&+ QlkjdA; = 0 (36)

Ru(0) = J‘avém{[x”m)e&- wi k= YaxBY - Por&+ Qlx)]+

(ul’[’J‘ + YaEO‘N_ Qw) Gé} dAs = O (37)
) B u= u, E = Ll’ £= l)
(17) ~ (20)
, (36) (37) Cauchy
Tk (0) = LV( W& — wiitj— ®iwmj)dag = 0 (38)

Rm(o) = I(’”/ acmn[xn( W@A = Wi, klij — “Pi, IJTLL]) +
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(uitin+ Pmin) GiJdaj = 0,

(3)

Qe= W, @ . (38 Jaric” < (38 (39)
Lel . ¢ w;, Lubarda  Markensscoff [ 14]
[3] .
24
Vv ) Yo= la= I‘J‘UJZ O)
Leloutin) = uipy'+ T, (40)
(1) (13)
Tk(t, T) = LV{(poe(“),(— wi k™) + I;[— QrE + wik T +
wil Uk— Trd)+ Q{K]dﬁdAF conste (41)
Ru(1,T) = J.Wém[x”(@ea’«- wiik T ) + J.;XV{[— Pohdl + wik TV +
wi( Tk — &)+ Q) (u - @) &é}drjdA,: const® (42)
[ 13] (35) (36)°
3
° 2 [12] 9
Kraemer ' s [13] |
\ , J y [ 13]
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Renewal of Basic Laws and Principles for Polar Continuum

Theories ( [V) —Surface Couservation Laws

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

Abstract: The purpose is to reestablish rather complete surface conservation laws for micropolar
thermomechanica continua from the translation and the rotation invariances of the general balance
law. The generalized energy- momentum and energy- moment of momentum tensors are presented. The
concrete forms of surface conservation laws for micropolar thermomechanical continua are derived.
The existing related results are naturally derived as special cases from the results proposed in this pa-
per. The incomplete degrees of the existing surface conservation laws are clearly seen from the pro-
cess of the deduction. The surface conservation laws for nonlocal micropolar thermomechanical con-

tinua may be easily obtained via localization.

Key words: surface conservation law; micropolar thermomechanical continuum; generalized energy

momentum tensor; generalized ener gy moment of momentum tensor



