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Conducting Crack Growth Behavior in Ferroelectrics Subjected to Electric Fields

K. M. Jeong, J. Y. Park(Mech. Eng. Dept., CNU), H. G. Beom(Mech. Eng. Dept., CNU)

ABSTRACT

The asymptotic problem of a semi-infinite conducting crack parallel to the poling direction in ferroelectric

ceramics subjected to electric fields is analyzed. The main mechanism for the conducting crack growth behavior is

thought to be ferroelectric domain switching leading to the development of a process zone around the crack. The

shape and size of the switching zone is shown to depend strongly on the relative magnitude on the ratio of the
coercive electric field to the yield electric field. It is shown that the crack growth can be either enhanced or retarded

depending on the ratio of the coercive electric field to yield electric field.
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(b) Negative electric field
Fig. 1,Domain switching zones induced by an electric
field
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Fig. 2 Domain switching zones for electric-field-

induced growing crack
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Fig. 3 Change of the crack tip stress intensity factor
for a growing crack
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