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Analysis of a Crack in a Linear Electrostrictive Ceramic
Subjected to Electric Fields
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Abstract

A crack with electrically conducting surfaces in a linear electrostrictive ceramic subjected to uniform
electric fields is analyzed. Complete forms of electric fields and elastic fields for the crack are derived
by using the complex function theory. The linear electromechanical theory predicts overlapping of the
traction free crack surfaces. It is shown that the surfaces of the crack are contact near the crack tip.
The contact zone size obtained on the basis of the linear dielectric theory for the conducting crack
does not depend on the electric fields and depends on only the original crack and the material property

for the linear electrostrictive ceramic.

LM E

AQAzE Ase H7%E A7kskd A7 %
o] AFel vl#stE 71AIY WFPo] HAS
824 ojfd #HI|-ZAY AEL BEAE ol%
3te] A AM(sensor)®F M E7|(transducer) E Yo
°]E](actuator) 59 AEE de o]L&HI Ut}
FHel dshete el Agtel @3 AT o
7 A77rEYel o3 AT AR A o)
A7)zol R7tE o A E(inclusion)o] L} AR
M= (internal electrode) FH ol 7)o} FFHo
B A HWEe $EHE WU #
3 2 AL AFHAGNA vAgdE $A

* 39, Agdstn 714 F e

E-mail : hgbeom@chonnam.ac.kr

TEL : (062)530-1682 FAX : (062)530-1689
w Agea oty 7)Ao

i sl rjulo]l 29 AAFE FARAIFE
2 AAAGE N 8o B A7 AEY
A4S FustEo greyolrt

A71GE e 7EE TEsn dE AdAE
2L} QA Ao FeAde] FrhET gl
t}. Smith9t Warren®®& H¥ Asjajete] o
T M EYEo] g #a) A7t
I8 §Y Bol4o] #EAGozHEY Az
ol d3l 1/,dE B 28y o] Bolge
ZEHNGE A e JYolAe gy
A7t @3k ¥ 54% JEd gith £
Hor AHgstA g olng ¥ EBol4ds A
Ast7] 98l McMeeking”®e #9& 7h=vtad gt
H(slender ellipse) 0.2 ZA st a4 st
o] Beom™ ®IHE AoAty el FHof
HE &8 Holdel diate X714 FEo o
o distd ATt 2E el FdMdd



236 Ha

el 28 Bol|4ol , Wolm 1 AVle §¥A
T A S (stress intensity facton)Z 573 1-‘%4%‘% B
A

ot wah A7y wAdy zAste ¢HLEA
v A7Fe AxRAFG #AC 9\1;}-1_: A
w5lcho”

B ARy BHL Aygo] ¢dvtd o AF A
fMgte el  HMr1H %X H(conducting
surface)S e FIEAE siMsle AHeolch A
% ¥ <H(conducting crack)o] tHE A AT g
9] A3 Hele B4 o] E(complex function
theory)2 ©J &3t} Fmakgivh FdH 71AH
atgo] A2 g o MY FHA ol E(linear
dielectric theory)& A &3t fde) AME oAF
3 4 Ak

t

ol

2. BHef F=4

Bl #49@ A% ErS EFE ¥E
AT ol 7HE (-4 0% FNE T
o 42 Fig 1o] vrebAch A 9
B AARS AAAQ SFE FBIA BT
Zgdo E¥AL gl Hr|HoR 315%‘4—'
PRy 071 weier M| ERE Y] AUAE R
& Cartesian FF x,, xo0% o&2gch HARY
§ st By AdAete A HPYES
st 2eto

F

Vi~ 1;” (a;— vapdy) + K1+ @DD;
- QQ(]- + V)Dka(si}'

ANy, ;% DE BH BEE, ¥Y, 7
W 9 (electric  displacement)®} T}, Y} 13 Young
A4} Poisson B0l Q9F o HMAF, 5=
Kronecker EFoT). & oA 2wl 313zt b
Bo #dael ¥ 1ol 27k e} ¥ veEhdn
Mg SAA A B(linear dielectric material)oll ok
AN A7) wele dAAL o I

D= ek, 2)

g7l Ee
{permittivity) o) o},

A7l deola & FHUE

- ARE

i

Fig. 1 Crack in an electrostrictive ceramic under
electric loading
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Fig. 3 Application of superposition to obtain the
solution for a conducting crack with a
contact zone
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