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1.1
[3,4]
[%(xk,K) = VkIXLK, %(F) = (v )*F (1)
D D, - .
p Xi) == Xevwiw o (F D=-F'+(v.7), (2)
vk = vk+ 8y zPixj‘
Dt(xk,K) = (xrk) = xkix,k= (vt 8 Pix ) xnk =
(vk 1+ Ei ¢+ By ('Pi,[)xl,K= vk, LXK (1a)
Dip)y o F= (v )P (1b)
xpkXk 1= &, FeF '= I,
(F ') == FFF'=- F's(y.)oFeF == F () (2b)
, [9] )
D . D .
pil k)= B Gk (W)= (€)W (3)
D : D 1 g
E(qk,k):— .1 Pk, E(‘l’ )=— W «(?.), (4)
@ ‘Hﬁ L]
1.2
D
Dt(dxk)= vk, 1dwi® (5)
(la) dXK, )
Jawbi j= oV
n_ o D, . _ 0 _
Dt =~ Oxk.k Dt(x]"’K) = Owh, kAR =
JXK Wk X,k = Juk k® (6)

,J= Vv
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lll Eﬁ[{L_(Kk)— %Xk,ﬂ)ll.—
Jok kXK, wa k= Juk, ke (7)
dv = jdV, dv
1%(011)) - %lLdV: i dV = vy pdve (8)
dv
Davy= Blay = i pdo = vy pare (9)
dak
Dida) = e ned) = (X i) =
[ tXK E+ Dt(XK k)] dAx = wvp, pdak— vy, kdap =
(Qp,p’“ﬁ“ 1Lp,knp)da' (10)
da’ = da*da = j2X1< kX, kdAk dAL,
a %(da) =% Dive Xi i+ j [Dt(XK,k)XL,H
%(XL, k)XK,k] dAgdA e (a)
da
Do i
D_t(da) = Y (vp, pXK, WXL, k — XK, pvp. WXL, k) dAkdAL =
(i(up,pdaz— vp, kdapdar) = (vp.p— vp, knpnk ) da® (11)
nk . dar = nida,
D D . D
D_t(dak): D_t(nkda)z nkda+ nk D_t(da), (b)
nida = ]%(dak)— I ]%(da) = (uvp, mmpni— vy, k1, )da, (¢)
ny;
nk= (wp, inink— up, k) np* (12)
Reynolds . R
s R *
D ' :
I Rdv = J (R+ Rdivv) dv, (13)
IRdv_ J 5R+ d1v(Ru)] - | v+ LRu‘nda‘ (14)
) v v , Reynolds

| % 0(t) V .



1214

) , , Eringen
[ 10] vV v , V- o
l% V_ORdv = IV_ 0[aa—f+ div(Rz)] dv + _L[R( v- V)l*nda* (15)
3
31
P v , (15) R= 0 uk= vi+ &k,
jV_ 0[%?+ div( QJJ] dv + L[ P(v- V) nda = 0 (16)
R (16),
%tE)+ (Pk). k= 0, V- o ; (17)
[O(vi— Vi)ln = 0, o (18)
(17) (18)
32
s Wy = — Giu , (17) (18) vE= vkt Wy,
33
[5] 9
(17) (18) vk= vk+ E ;Sixj,
4
41
1964  Eringen! "
D
DtIv- . Ru Xk Xpdv = 0 (19)
Oju Oji
%4‘ a‘;ivm— jkm W — '].ml W = 0, (20)
lgkl(vm_ Vm)]nm: 0 (21)
. (20) (21) Um U ,
0j 0j
_é%"‘ ﬁ”,m_ jkm Wy — jml Wy = O, (22)
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4.2

+ &y

(1]

(2]

[Qu(vm— Vi)dln, = 0

vV 9;

>

Vixj = vmt+ Quxi  nm ,

O Oju = ) )
é%Jf 5xL”fm — Jhm Q= jut Q= 0,

lgkl(lL;kn— Vm,))nm: O,

oM .
(24 va vm,
%%"‘ ngl:ivm_ jkm an_ ‘].ml Qm = Oa
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Renewal of Basic Laws and Principles for
Polar Continuum Theories ( V)
—Conservation Laws of Mass and Inertia

DAI Tiar- min
( Department of Mathem atics & Center for the Application of Mathem atics,
Liaoning University, Shenyang 110036, P. R. China)

Abstract: The purpose is to reestablish the coupled conservation laws, the local conservation equa-
tions and the jump conditions of mass and inertia for polar continuum theories. In this connection the
new materia derivatives of the deformation gradient, the line element, the surface element and the
volume element were derived and the generalized Reynolds’ transport theorem was presented. Com-
bining these conservation laws of mass and inertia with the balance laws of momentum, angular mo-
mentum and energy derived in our previous papers of this series, a rather complete system of coupled
basic laws and prindples for polar continuum theories is constituted on the whole. From this system
the coupled nonlocal balance equations of mass, inertia, momentum, angular momentum and energy
may be obtained by the usua localization

Key words: polar continua; coupled; transport theorem; conservation law of mass and inertia



