Electric and Mechanic Fracture Toughness for Conductive Cracks in PZT 8 Ceramics
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Metal electrodes embedded in ferroelectric ceramics may function as conductive cracks. In this
paper, we report the experimental results on the fracture behavior of conductive cracks in poled
lead zirconate titanate PZT 8 ceramics (Morgan Electro Ceramics) under purely mechanical or
electrical loading. 2,
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where P is the mechanical force in Newton, V is the electrical voltage in kV and the length
dimensions in meter. The electric and mechanical energy release rates, Ge and Gy, in units of J/m?
are given by

G,, = (0.26834—3.12789t +13.34729 t* — 24.69638t° +16.97133t*) P?,  (4a)

Ge =(-14.98088+146.98518t —541.45124 t* +902.97243t° —558.60534t*)V*. (4b)

The experimental data of Gy and Gg under purely mechanic and electric loading follow Weibull

! Corresponding author: E-mail: mezhangt@ust.hk Phone: +852-2358-7192 Fax: +852-2358-1543



mailto:mezhangt@ust.hk

distributions. For the PZT 8 ceramics, the averaged values of G\% and G£ are 11.0 J/m* and

194.27 J/m?, respectively, indicating that GE is about 20 times higher than G . Both the

mechanical toughness and electric fracture toughness are close to the corresponding values of poled
PZT 4 ceramics [1], but much lower than the corresponding values of depoled PZT 4 ceramics [2].
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