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Fig.1 PZT-4 compact tension specimen
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Fig.2 Comparison of among the three computational stress intensity factors (a) and the three computational electric

displacement intensity factors (b) at fracture under the impermeable boundary condition
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Fig.4 Variation of the stress (a) and the electric displacement (b) near the crack tip under several electric displacement

conditions of the crack cavity
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Fig.5 The stress intensity factors (a), the electric displacement intensity factors (b), energy release rates (c) and their mechanical

parts (d) of the crack cavity model including a microcrack at fracture as a function

of the applied electric field
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Fig.5 The stress intensity factors (a), the electric displacement intensity factors (b), energy release rates (c) and their mechanical

parts (d) of the crack cavity model including a microcrack at fracture as a function

of the applied electric field (continued)
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FRACTURE ANALYSIS OF PZT-4 COMPACT TENSION SPECIMEN YV

Li Haijun Liu Feng Wang Tzuchiang?
(LNM, Institue of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract Based on a complex potential theory of linear piezoelectric materials and series expansion of the
complex potential, a general method is proposed for solving the crack problem of a finite piezoelectric plate. By
this method, fracture parameters such as the stress intensity factor, the electric displacement intensity factor
and energy release rate et al. can be easily evaluated under the impermeable boundary condition. Numerical
results of fracture parameters demonstrate that the proposed method gives satisfactory results compared with
the existing solutions given by Woo and Wang for a central crack in a finite piezoelectric plate. This method
is identified to be an accurate and efficient method. An experiment with a PZT-4 compact tension specimen
has been modeled under the impermeable boundary condition by the present method, and the critical values of
fracture parameters are greatly varied and not the material constants. Therefore, these fracture parameters are
not used as the single-parameter fracture criterion for the piezoelectric material. Then, in terms of the PZT-4
compact tension specimen, the influence of permeability of the crack has been studied based on the results of
finite element calculations. The finite element model of the PZT-4 compact tension specimen with an actual
crack profile is analyzed for two different electric permeability of the medium in the crack cavity corresponding
to an impermeable medium and silicone oil. The largest applied negative electric field and the corresponding
mechanical load for fracture are considered. Finally, the crack profile in the PZT-4 compact tension specimen
can be regarded to be composed of a notch and an ideal crack (so-called microcrack) in front of the notch. The

model of this assumed crack profile has been analyzed by the finite element method.
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