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ABSTRACT The effect of applied stress intensity factor on the electric field—induced delayed
fracture of PZT-5 ferroelectric ceramics in silicon oil, has been investigated using single—edge notched
specimens poled along the longitudinal direction. The results show that the critical electric field for
instant fracture in silicon oil decreases linearly with increasing the applied stress intensity factor. The
threshold electric field for electric field—induced delayed fracture in silicon oil decreases linearly with
increasing the applied stress intensity factor. The results indicate that there exists a coupling action
between stress, electric field and environment on the delayed fracture of the ferroelectric ceramics.
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Fig.1 Schematic of the delayed fracture of PZT ceramics

under both electric field and mechanical stress
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Fig.2 Effect of mechanical stress on static electric field—
induced instant fracture (a) and variation of the
normalized critical fracture electric field Er(Ky)/Ep
with the normalized stress intensity factor Kj/Kic
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Fig.3 Variation of the delayed fracture time tp with the
applied static electric field intensity in silicon oil

(a) positive electric field  (b) negative electric field
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Fig.4 Effect of mechanical stress on critical static electric
field intensity of the delayed fracture (a) and varia-
tion of the normalized critical fracture electric field
Epr(K1)/Epr for the delayed fracture with the nor-
malized stress intensity factor Ky/Kiscc (b)
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Fig.5 Fracture morphologies under various conditions

(a) instant fracture induced by static electric field

(b) delayed fracture induced by static electric field

(c) delayed fracture induced by both static electric
field and mechanical stress
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