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Transversely Isotropic Damage Around Conducting
Crack_Tip in Four Point Bending
Piezoelectric Beam

YANG Xin hua, DONG Liang, WANG Cheng,
CHEN Chuanyao, HU Yuan_tai
( Department of Mechanics, Huazhong University of Science and Technology ,

Wuhan 430074,P.R . China)

Abstract: A static damage constitutive model was proposed on basis of the electrical enthalpy densi-
ty, and then some characteristics of transversely isotropic damage were discussed. Finally, the effects
of both crack depth and applied loads on damage distributions were investigate d through numerically
analyzing transversely isotropic damage in a four point bending PZT_PIC151 beam with a central con-
ducting crack. Some conclusions were given: 1) Cradk depth and mechanical loading have great influ-
ence on both mechanical and electrical damages. With their increment, the damages at crack tip obvi-
ously increase and their region sizes also expand. 2) Effeds of electrical loading on the two kinds of
damages are obviousdly different. Electrical 1oading monotonously changes magnitude but region size of
mechanical damage, whose effed on electrical damage is very complex.

Key words: transversely isotropic damage; conducting crack; piezoelectric ceramic; four_point bend-
ing beam



