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, ) [6] .
1
Ciarletta  lesan [ 6] Mindlin, Green ~ Rivlin  Eringen
bi )
) [ 6] ) y
1.1
[ 6] Mindlin, Green ~ Rivlin  Eringen  Suhubi
12 ,
xi= wi(X,t), Xa= Xu(X, t) (X,t) €EBxI
) Xiy  Mindlin , Green Riwlin FEringen Suhubi

vi = A, Vg = Xx°

Green  Rivlin s R B
L Po(vive+ Jxkr Vk V2 + 3dV =
IPPOO‘ivi+ F,k\{K)dV+ J;P(Tivi+ P,k V,]()dA
. fi. F, Ti, Pk Jx(= Jik)

(3)
J.P{[po(v?— fi)— TkixJvi+ [Po(Jke Y- Fi) — Six,r] Vk +
[ Boe> Tki Vi — SL:KVIK,L]}dVZ 0,

T; = TaNa,

Pix = SixNre
Tai  Srx .

, v Vik , (4)

1)

Po(xi= fi) = Txik = O;
2)

Oo(Jkr Xo, — Fx)— Stk 1 =— S
3)

Poe>= Sk Xx + Tkixz K+ SLk X%, L°®

Suhu-

(1)

(2)

(3)

(4)

(5)
(6)

(7)

(8)

(9)
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Pe= U= Sk Xx+ Trxixixk+ Six Xk.L, (10)
Tki= 0U/ ik, Sk = oU/ dXg, Sk = oU/ Xk, 1* (11)
xi(X,0) = a(X), ¥2(X,0) = B(X), (12)
Xy (X,0) = G(X), ¥u(X,0)= &(X)* (13)
Xi= xi, Xa= Xa; (14)
TkiNk = Ti, SukNiL= Pik* (15)
a, B, Cu, & i, Xu, T, P .
X Xi
[ 6] ,
Cosserat .
1.2
1 [6] . (3) .
, i Va(=- Vi) , ,
(4) :
Qo(xi- fi) - Tkixk = 0, (16)
Oo(Jxe Xo — Fx)— Stk =- Ak, (17)
Poe>= Tkixzk + Srk X, 1, (18)
Ak 2 , Eringen[g] .
Ak Sk ) , y [6]
Sk (9)° , .
, [6] *
2 . (3)
3 [ 10] 3 :
Cauchy Piola Kirch-
hoff . [ 6] Piola
Cosserat * [ 6]
3 Cosserat . s
Cosserat .
2
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v  6Va 8T; SPk

J.Pﬁ(poe?PdVZ L Po(fi— v2) SvidV + J;)PFTi SvidA + JP Po/ ( Fix — Jxkr V) +

Xk(fi— v?) [SvxdV + .LP (Px+ XkT;)G8VkdA
F

J.Pﬁ(poe?cdl/: J‘Pvi po6(fl— v?)dV+ J;ani(STidA+
IPW[Q)[(F.K— Jke ) + Xe(fi— v2)//dV+
J;PD\{K(‘S( P+ XkT;)dA*

(Pe” (e . v Ve T P
aPF °
(19 (M)

(19)

()

0Py

[ty = [ s i+ [P Jam) s Xetrim v v

J;P[Tivi+ (P + XkTi) Vik]dA*

[6]

(21) (3)°
22
(21)

LPTividA = .LPNA(TAi vi)dA = J.P(TAL- v;) adV =
J-P(T/li,/lvi"" Taivioa)dV,

J-P(SLIK,L Vk + Stk Vik, 1) dV,

Xe Vi dA = Xi Vi = Xx Vi =
J'aPTLXK x dA LPNA(TALXK k )dA L(TAzXK k), adV

J-P(TAL',AXK Vi + Tki Vk+ TaiXk Vi, 4)dV,
(21),
L{(%v?— Taiia= Bfi)vi+ [Xe(Powp= Taia— Byi) +
(O ¥ Sux— Ti— QFx)]Vpdve

(21)

(2)

(B)

(%)
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23

1)

2)

3)

1)

2)

L[ De> Taivia— (Six+ XgTn) Vi, p]dV = 0

vi Vi , v;

, (25)

Povz— Taia — Pofi= 0,
PoJre ¥, — Stk . — Tki— PoFx = - A;

Poe>= Taivia+ (Suk+ XkTLi)Vk.L,
Poe = Taixia+ (Sux+ XeTn) Xk, 15

Tki = O(Poed/ vk, vik = vik+ XiVik,
Stk = O(Poe>/0Vk . 1,
Txi = O(Poe)/Oxik, xik = xik + x1%, K,
Stk = O( Poe)/0 X, L

2 , Eringen[9]

, Ciarletta  lesan Sk 2
Sk = Tki— Axi®

; [6] [ (7) (31 (206)

[ (9) (10)] (28)

6(90631)2 Tk Gvi k + SZ,KSVL‘K, L
& Q)e%c = i k8Tki + VK LOSLK;

Txi&)i,KdV = I NKTKi6vidA - I T[(i,K(SUidV,
P 6PF P

STk SVi 1dV = j NSy SVicdA — JSZK,LSVKdV,
P or, P

vi,K(STKL‘dV = J- ’L)L'6(N1<T1Q)dA - J-ﬂi(STKi, [(dV,
p opP P

Vi1 88 xd V = J;P VieB( Ny ST ) dA - IPVKSSZKd v,

Stk = Sk + X«Tui,
(19) (20)

TNk = T,
SN = Pi;

(27)

(>5)

(2)
(27)

(8)
()

(%)
(31)
(32)
(33)

(34)

(35)
(36)
(37)
(3)
()

(40)

(41)

(42)
(8)
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entific & Technical, 1993.

vi = v, (4)
Yk = Vk* (45)
24
25
(21)
Piola
1)
Poz— Taia— Bfi = B, (46)
CoJrr ¥ — St — (Tki— Axi)— PoFx = Po(Fix — Xifi); (47)
2)
Qe Taivia— (Six + XkTLi) ViK1 = — Boffivi+ (Fx - Xkfi) VK], (43)
Poe— Taixia— (Six+ XiTwi) Xk, 0= — Poffixi+ (Fx - Xxfi) Xx], (49)
Pfi  PoFix ,
[ prav-o (50)
_[P PoFxdV = 0 (51)
3
Ciarletta  Iesan [ 6]
. Pi()la
[6]
) [ 6]
Piola Cauchy Kirchhoff
. Cosserat .
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Restudy of Theories for Elastic Solids
With Microstructure

DAI Tian_min
(Department of Mathematics and Center for the Application of Mathem atics,
Liaoning University, Shenyang 110036, P R China )

Abstract: The dynamical theories of elastic solids with microstructure are restudied and the reason
why so many notations have been introduced for derivation of basic equations for such theories is giv
en. In view of the existing problems in those theories the rather genera principle of power and energy
rate is postulated and the equations of motion, the balance equations of energy rate and energy and
the boundary conditions for loca and nonlocal theories are naturally derived with help of that principle
and the generalized Piola s theorem. These basic equations and the boundary conditions together with

the initial conditions may be used to solve the mixed problems of the dynamical theory of elastic solids
with microstrudure.

Key words: elastic solid; miaostructure; prindple of power and energy rate; mixed problem



