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Evaluation of Stress Intensity Factors for an Electrostrictive Crack
with an Electric Yielding Zone

H. G. Beom(Mech. Eng. Dept. CNU), E. D. Jeong(Mech. Eng. Dept., CNU)

ABSTRACT

A crack with electrically impermeable surfaces in an electrostrictive material subjected to uniform electric
loading is analysed. A strip yield zone model is employed to investigate the effect of electric yielding on stress
intensity factor. Complete forms of electric fields and elastic fields for the crack are derived by using complex
function theory. The stress intensity factors are obtained based on the strip yield zone model.
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Fig. 1 Crack in an electrostrictive ceramic under elec-

tric loading.
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Fig. 2 Electrostrictive crack with a strip yield zone in
an electrostrictive ceramic.
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Fig. 3 Application of superposition to obtain the
solution for a crack with the strip yield zone.
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Fig. 4 Stress intensity factor as a function of
EF/E,.
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