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HR : L6
1
(41,
0; = CiYi— ewkr— quHly,
D = ex¥i+ GiEr+ diHr,
Bi= quXi+ dnEr+ WHy,
O; D, B; , Y E; H;
,Ci & b e g di
Yi= (wi.j+ w.i)/2, Ei=—- ¢, H=- ¢,
u; ) ¢> Lb °
2 HR

HR [9~ 11]

§I1= S_EZ{_HQLRdxdy}dz- SII;TT(Q— Q)dr- SHFTTle“z 0,

O=I[u v w ¢ d", 0=[u v w ¢ #",
T=1[T. 7T, T. Te Tol", 7= [T, T, T. T. Tu"

Lr Reissner

1 1 1
Lr= P'(Di+ Dy + ?DE Dp D> - EPT D P - EQT Q- Q'F,

P = |: oxz oyz oz Dz Bz] T, D] = |: Yy sz Y, - Ez - H z:| T,
D2 = |: Yy Y} ny - Ex - E} - Hx - Hy] T,
F=[fc /o fo fe ful,
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p ’(D 7(1}- *
3 H R
2 z 9 p—

Di= 00/0:+ GO, D1= G0,
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(5) (4) :
1= SFZ{IIOLMRdxdy}&— SHF T'(Q- Q)dI- SHFTTQdF: 0, (6)
Lyg = PT%ZQ+ P'(GiQ+ ©1G2Q) + %(GzQ)TdDzszQ—
0" Q) - TP P~ Q'F
Lvr Hamilton []O],
Luwk= P'0Q/0:- H, (7)
H  Hamilton
H=-P(GQ+ $hG:Q) - 3((6G:0) ™G0~ 0' Q) +
%PT o, P+ Q'Fe
H amilton
P 0 (6)
%zQ+ (G + DGy Q- D P= 0,
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a_P T T T o B
- .+ (G4 G2 &P+ (G P2G2- Q) Q- F= 0
Hamilton :
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Te= neDi+ neDy+ neD:= Te,

Twm= nmBx+ nmyBy+ nmB:= Tn,
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z (1), Hamilon [e.7 ¢
2) Xy ) :
u= [N(x,y)]gu(z)% v = [N(x y)]{v(z} w = [N(x,y)]{W(z)},
b= [N(x,y )4 9(z)), b= [N(x, y)]{lb(z)
T.= [N(x, v)] Ta(z} T.= [N(x, y)]ér (z)} o= [N(x, y)]{O(z)}
D.= [N(x,y)] D(z)} B.= [N(x,y)/] B(z}

N:«(& 1) = Z(” &) (1+ nn), i= 1,23 4
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M = J‘J‘diag(NTN) | J1d&ln,
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a = k19GN1‘0N+ kzzBNTBN, b= kz()(]NTBN+ kzzB]VTCIN
C = kzoBNTGN+ kzz(]NTBN, d = k21BNTBN+ kzzGNTGN,
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Modified H R Mixed Variational Principle for
Magnetoelectroelastic Bodies and
State Vector Equation

QING Guang hui', QU Jiaju’, LIU Yan hong'
(1. Aeronautical Mechanics &Avionics Engineering Colege, Civil Aviation
University of China ,Tianjin 300300,P.R.China;
2. Departm ent of Mechanics and Engineering Measurem ent , School of Mechanical

Engineering, Tianjin University , Tianjin 300072,P.R .China)

Abstract: Based upon the Hellinger Reissner (H R) mixed variational prindple for three dimensional
elastic bodies, the modified H R mixed variational theorem for magnetoelectroelastic bodies was es-
tablished. The state vedor equation of magnetoelectroelastic plates was derived from the proposed
theorem by performing the variationa operations. To lay a theoretical basis of the semi_analytical so-
lution applied with the magnetoelectroelastic plates, the state vedor equation for the discrete element
in plane was proposed through the use of the proposed prindple. Finally, it is pointed out that the
modified H R mixed variational prindple for pure elastic, single piezoelectric or single piezomagnetic

bodies are the spedal cases of the present variational theorem.

Key words: magnetoelectroelastic body; variational principle; laminated plates, state vector equa-

tion, semi_analytical solution
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