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IdtJ;Sd }{uKCl}(JLG;(), ny — G%;Q(C?/KZUK, 1+ TL’,) ni] +

[as{iorx = x. /) P a0+ 7(x,0)) -

uk (x,0) XsGro(x - x, /)}. (21)
(20) : (20) (21)
Willis!®! , ,
(20)
u=- NT—- M+ o, (2)
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(67) ~ (69)

B



2 3
= %[ng oo+ T AM, T, ] )

E, Em!nl S ; 1 1
(AN:) ot = i < fm-] [Z/‘ V v vy 2] di(n),

m =

(76a)
3
1 X Equlryntnl(L54ly4— L55L,5)
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S Epini[ < .
My = $2f|n=l Q3 [2_ b (2i+ 1);2i+ ! %] di(n). — (77d)

m= i=0

, ( : BaTi03 BaTiO3 )
PZT- SH.

, x2 x1— x2 ( X1 x2

BaTi03-
Cii= 166 GPa, C»= 162GPa, Cpn= 78 GPa,

Ci3= 77GPa, Cu = 43 GPa,

es1=— 4 4C/n’, en= 18.6C/m’, eis= 11.6C/m’, (78)
€1 = 11.2x 10°C/ (N*m?), €p= 12.6 x 10 ° C/(N*m?),

P = 5700 kg/m’.

PZI'- 5SH- :

Ciu= 126GPa, Cn= 117GPa, Cip= 53 GPa,

Ciz= 55 GPa, Cu= 35.5GPa

e2i=-6.5Cm, en= 3.3C/m, eis= 17.0C/m", (79)
€1= 15.1x10°C/(N*m?), & = 13.0x 10° C/(N*m’),
P= 7 500 kg/m’.
Bal'i03 , :
[ o] [Cu Cn 0 0 eal [ v
0n Cn C2 O 0 0 en Y2
O3 0 0 Cu 0 0 0 Y
oal= | 0 0 (Cu- Cu)/2 0 0 0 Vi . (80)
O 0 0 Cu els 0 Y1)
D, 0 0 e;s — &n 0f|- Ex
L D2l Leax e O 0 0 - &xnll- Ei
, x1 , a=[1 0 0",
1 , €
> 2.
w'a®, a 1 , W (31)
, (Bdl'i03 Bali03 ),
. € .
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en=0 en= 0 es= 0 & =0,
en=0, P = 5700 ke/m .
PZI- SH-

Ciu= 126 GPa, Cn= 117GPa, C2= 53 GPa, Ci3= 55 GPa, Cu = 35.5GPa

en= 0 en= 0 es= 0 &1= 0,
en=0, P = 7500kg/m’ .

BaTiO3 . 3 4
s 6
() (79).
(10732100, 10572155),
(2006A11001002) ,
A
R fx). f(x)
flsom = RiF (] = ferses— mxpaix),
, n , 6 Dirac - f(x) nex= s

fx == g [ ] aicw,

B Hs N Hiubert

Hir(m) = (A

Helgason! 2l
B
Li Wang[l}] > (72) ~ (74)
Nij = zz —q—]_‘Z"En di(n) = 1 ) Aufert teo) s ds,
40 nl=10c%,(n* x 2JoD( e+ Cex)(x1+ o)
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x . ,d[LN;f,’(x— :é)dzé] \dx,

. 1 [~ Ag( e+ %er)&;
Nr L d . = —_— i
.L( R IR T _wD(e+ Cex)(1/E+ &Y
1 1"
, [é,j[] = |:é 22] €= b/ a, a b e e . (BZ)
? (67) ’ TUU./’L'
D(ei+ %ey) = 0 , (B2)
6
Ag(Sn)(Ci)m
[ovmpps = 2wl 2w
s € " g = L) Dl o) (G @)
=
,as D(ei+ ten) ¢V L Cu(m= 1,2,3,4,5) D(ei+ Cey) = 0

(V/ei L, L,

(Al)
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Solution of the Two Dimensional Scattering Problem
in Piezoelectric/ Piezomagnetic Media
by Polarization Method

HU Yang- fan', WANG Biao’
(1. Departmert of Applied Mechanics & Engineering, Sun Yat— Sen University,
Guangzhou 510275, P. R. China;
2. School of Physics and Engineering, Sun Yat— Sen University,
Guangzhou 510275, P. R. China)

Abstract: Using the polarization method, the scattering problem for a two dimensional inclusion embedded in
infinite piezoelectric/ piezomagnetic matrices is investigated. To achieve the purpose, the polarization method for
two— dimensional piezoelectric/ piezomagnetic“ comparison body” was formulated for the first time. For simple
harmonic motion, the kernel of the polarization method reduces to the 2— D time— harmonic Green’ s function,
which is deduced using the Radon transform. The formalisn was further simplified under certain conditions ( low
frequency of the incident wave and small diameter of the inclusion) , where some explicit analytical expressions
were obtained. The analytical solutions for generalized piezoelectric/ piezomagnetic anisotropic composies were
given first, followed by simpliied results for piezoelectric composites. Based on the latter results, two numerical
results were provided for an elliptical cylindrical inclusion in a PZI'—= SH— mairices, illustrating the effect of

different factors (including size effect, shape effect, effect of the material properties, and piezoelectric effect)

on the scattering cross— section.

Key words: scaltering; piezoelectric/ piezomagnetic material; polarization method; dynamic Green' s function;

two— dimensional problem; radon transform; anisotropic material



