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wV(x,y, 1) = lJ‘mAl(s)e_Y(Uycos(sx)ds,

oo (12)
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ol (15)
#Y(x, y, 1) = ??ww(x, y, t)+ —I Cu(s)€” cos(sx)ds;
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o0 (16)
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(19)
D;(4) = ZJ el sC4(s)esycos(sx)ds'
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(12)~ (15) (20) ~ (21) Fourier ( Fourt
) (5 (7) (10) (11)

Uy VEN N
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%.:fz(s)cos(sx)ds: 0, x> b, (32)
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Ts=— Hye'¥ (YW )’ ()%l )’ eft) )&V Hs - el H ),

Ta=— 2HHa( el )?e'¥ vl €l) Yl )3,
Ts=— Hyel¥ (v )2(u)cell ) cel? )2 (eVHs - effHy),
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Tg=— HHue' ¥ YivPuucetl)3ell)?,
To=— 2HoHsefy (3 ) vN (&) (el )%, Tio= HiH et (e'd)> v P el ) (€)%
_omv(? _ops
Tu=— (HsHy+ 4677 &2 ) el iy @uycetd ’cefd )3,
Tp=- HHetY vWy@um et )2 e )*
T = T1+ T2+ T2+ T4+ T5+ T6+ T7+ T3+ T9+ T10+ T11+ le;
(2
U= 2¢ 2hY! /1)(6(2))2Y )112(8 ))3(8(112))3,
_an' Y ops
Us= 2 & 2 v — vy (el )3 (eli?)?( ef? vV gl — el viZiel?),
Us= - 2250y + y@y) el )3 (et®)?ef2 v gl + efV viPel?),

—ony® _am, 2 (1 2 (2) (1 (1) (2 (1 1 (1 2)
Uy=- 2 ey PelV gl ) elF el + el Vel )(eld el sElY - (ely))?sE),
(2
Us= 2& " el vibpel! (ef? )P ((eld) el — v el (el + el)),
o2
Us= 26" " efd vty ell)) 2(ell) )2 (- 2(efd ) el + Yl el + €f?)),

U= = 26207 & iy v el e )o@ el + old e (e - &l
U= U+ Ux+ Us+ Us+ Us+ Us+ Uz

Vi= Ho s e'3)2(ell)’ (el €l - 4eld €0 ),

Va= 2H2H4(e§§)) (eﬁ”) (elf))%(3(etd) >~ i gl ),

Vs= 4HoHseld i3 €l (e17)%(= (eld)?+ viuel),

Ve H 2H4(8(2)) ((eu) 2 (Y 2,

)(8(1 ) - 2e (é)) YN Ulg(u ey
(NP2l cel)?+ ce?)?),

Vs= HoH a( ¥&)%( W) &) 2(eld )2 ((ell) 2+ (&?)?),

Vo= 8¢ _on? ‘Zh*y@uz(e”)) 8(2)( [2)8’11 n e1§) 8(12))

Vo= — 2HHye[2 YW eV el el Vell - 26l Vel?),

Vs= 2HoHs( &1) (€ )P (= ()2 viBi+ (viV)2m) %efl) + (YY) (1) %l ),

Vo= — 2H Hae[P v @ eV )2 eV ) 2(efPell - 2¢(Vel?),

Vio= 2HHavRILei (el )’ (els') (8{2’) + w“u e (el )*+ (&)%),

Vi = = 2H Held vl el) ) el (efdell! - 219 €l

Vi = — 2H H3YWPhy ell)2et¥ )3 rell)?- 2“‘4118”))

V= Vi+ Vot Vi+ Vit Vs+ Vot Vot Vg+ Vot Vig+ Vit Vi
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Dynamic Behavior of Two Unequal Parallel Permeable
Interface Cracks in a Piezoelectric Layer Bonded
to Two Half Piezoelectric Materials Planes

SUN Jian_liang, ZHOU Zhen_gong, WANG Biao
(P.O. Box 1247, Center for Com posite Materials,
Harbin Institute of Technology, Harbin, 150001, P.R. China)

Abstract: The dynamic behavior of two unequal parallel permeable interface cracks in a piezoelectric
layer bonded to two half piezoeledric material planes subjected to harmonic anti_plane shear waves is
investigated. By using the Fourier transform, the problem can be solved with the help of two pairs of
dual integral equations in which the unknown variables were the jumps of the displacements across the
crack surfaces. Numerica results are presented graphically to show the effects of the geometric pa-
rameters, the frequency of the incident wave on the dynamic stress intensity factors and the electric
displacement intensity factors. Especially, the present problem can be returned to static problem of
two parallel permeable interface aacks. Compared with the solutions of impermeable crack surface
condition, it is found that the eledric displacement intensity factors for the permeable cradk surface

conditions are mmch smaller.

Key words: interface cradk; elastic wave; intensity factor; piezoelectric material; Schmidt method



