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FERXH, AFERZHER-K-T-Hsieh™) g%, HRABERAMFRARIOLETT
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RIIMERBIILAE RN 5 AR MM ARE M. EREXY, BdMEg
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B G°, G450 T RE G R AR S i Ak R 3., F AfeRe 551 UK.
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REMA, WY, o5 IR R B AR R A |

AT X EHENELABNMBEROLRT, RNRERPHIER(.DHC.8),
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EaLefibeosr By A ek BB ik fbsk &, EXH L
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'<Ei> ksu G 1) J' Pg .5, (X)G5 s 500x, X )dx! ' (3.4a)
Gl
e (R
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M .
P s, (x')———_zl':jr F s, (@)l (3.52)
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Pisisu(x) = >1j Fés,..s, (@) dI" (3.5b)
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Fg-‘:sh =J o If (Ql"",gﬂ) Pg,?'.'shdggl---dQ"-{dQG*'l,._dQ?
Q .a (3,6a)
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BB —DEXER, Q=VxT, EhVE# 8 b/ RIENER, ThsRER,
w'el,

HRERNEAREERFERLR, B.ORTLULN
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pu. RS ERIEGT ES S TR

AR R G 445 v S 1R B AN S £ iR RS BT B AR LM AR BRI it
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&R RRAERERFE RN, B .
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(4.1)
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f GZ_‘:‘(J'V.: H ] JVG h g2 ( ) (4.3)
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a=1 1
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E)
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Hhxe 1 G° B0 8 a 4~ IES MR
BELNNEXBANELRE, BEREX
i CRE. B3 NAHBNELELE

¥ a NIRRT BREKER

- cospcose® —cosf?sing®sine® ' -~

[ cosm?siny?®-} cosf?cosy?sinm”
0 sinf*sinw® '
Q)= — cosy?sine® — cosf?sing*cosw?® sing?sinf*
— sinyg*sinw* +cosf*cosy’cosw” —cosy?sinf*®
cosw*sind* cosg*

K 0%, ¢ oA IEyHEEKEA.
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(4.5)

(4.7

KT HRBREEENEYIETE, ROTUE =0, TRRAKETLULY .

cosy® —cosfsiny®  sinfsiny®

(Q?,)=[sin¢" cosf*cosy® — sinf*cosy® (4.8)
Lo sinf® cos@* _
T ERWESOBRTE, ROEQ,=4, XHERFARORE.
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" oo » |
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a=1 -1
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BORAED], 3 —E R B 1 TR AT T L R — B BS o4 A B 6 2z BRI S £ 4 BT
FooR, XA BLRERMME L REEXIMT:

Pe(cr)sk_.ijl (P%(,a)+A81‘S| E;a))ysz yskdg (B=1,2-) (4.11)

Fl

pyo=(, PwEE  (k=0) | (4.12)

. L4 a: i 1 a & »
PO, s = —h[, (ACmusn w2 P= (O B = L PE (3038, )¥8, ¥8,dE

(4.13)
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(MELELRFETE, XLEIXBEHIRNEEBNEREHEN, K2, BTFR
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)

, ” |
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a=1



REaNRESHROSRERIE I 2
X '

L 2O =[ - [f@ 00 PEDsdi e d@ededd (418)
‘ ] (]

LS

M-
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REMNIES S ENILWEE RBURE %, B ’

P = P§. .5,(2% | (4.20)
)
PR o = Pls,..5, (827 \ (4.21)
W (4.16) RNM (4.1 D) R LU H .
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1 -
Bispesy|, 02 Pis,.s, (@al" (4.23)
g EBod) A
p(2) =éWJ(Q’) (4.24)
EL
Wo(2)=| - (£, . @0d@ de-rd@est - d (4.25)
o ®
. .

g (@A B X B SRS, XREARATE

jVP (Lp(.(?’)dl“’)dx’=M (4.26)

- REREBRAARBBRAWEINE LWLERA T, EXRRBG, BRI RN
HABHET LN ISRFECRR. 1, BFRABEEAENNRS, REFTRE
MEEREUNREGFELE LI, EXRREP, LIORXNMUIDKRETUML, XBHE
Hi, SEANERUROUR LU S48 B fe R S 3l Bk, E#FSHE, B LR LENS
HEE., XEHRSXBANBSSHES, ANVERRBRNSG T ESEZRESER, K
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MBERNGHER, 2SHAEGHEENRFH RARNEIERBREEDRXN. Al
LRITRA AR IR SRR E UG, EXHEER AN JRERRBICE
HHEAHER, EXMELE, BN REERRLEN, ETH, SLHSEHRES
- BREEA. :

T, RITTE SR & 1R R R AR B

AVHITRAE L. EERETERESRENRATERRESHBNERER,
MMM FIGE T &R RERBR AN E SRR RREm, XEAGREL. Bk
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BBRA X & ' ‘

D=(e+§l:;Aey°)- E (5.18)
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XEMY N Ba M ER TR RER, XAG.12)7 G, ) KNAZTRLH
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o
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Material Multipole Mechanics of Elastic Dielectric

Composites

Zhou Shu-ang

(Department of Mechanics, Royal Institute of
Technology, Stockholm, Sweden)

Abstract

The overall mechanical and electrical behaviors of elastic dielectric composites
are investigated with the aid of the concept of material multipoles, In particular,
by introducing a statistical continuum material multipole theory, the effects of the
electric-elastic interaction and the microstructure (size shape, orientation, .,.) of
inhomogeneous particles on the overall behaviors of the composites can be obtained,
A basic solution for an ellipsoidal elastic inhomogeneity with electric polarization
in an infinite elastic dielectric medium is first given, which shows that classical
Eshelby’s elastic solution is modified by the presence of electric-elastic interaction,
The overall macroscopic constitutive relations and their overall macroscopic mater-
ial parameters accounting for electroelastic effect are then derived for the elastic
dielectric composites, Some quantitative calculations on the problems with statistical
anisotropy, the shape effect and the electric-elastic interaction are finally given for

dilute composites,



