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THE SHOCK RESPONSE OF INTERFACE CRACK BETWEEN
DISSIMILAR VISCOELASTIC BODIES

Wei Peijun Wu Yongli Zhang Shuangyin
(Laboratory for Nonlinear Mechanics of Continuous Media, Institute of Mechanics,

Chinese Academy of Sciences, Beijing 100080, China)

Abstract In this paper, the dynamic stress intensity factor(DSIF) at crack-tip of Griffith inter-
face crack along two dissimilar half-infinite isotropic viscoelastic bodies under anti-plane sudden
load is considered. First, integral transformation method is used tc transiorm tie convolution
motion equation of viscoelastic materials into a!gebraiv versior in transformation Zomain. ‘The
viscoelastic mixed boundary problem in sransfcrmation domein is reduced to dual integral equa-
tions of crack open displacement (CCOD) which is furthermore changed into Cauchy-typed singular
integral equation by the introduction of crack dislocation density function. Next, the numerical
method based on piecewise continuous function given by Kurtz is used to solve the singular inte-
gral equation. After the numerical results of crack dislocation density function are obtained, the
numerical results of dynamic stress intensity factor can be computed from them. At last, the nu-
merical inverse integral transformation method—DAC method is used to reconvert the numerical
results of dynamic stress intensity factor in transformation domain to that in time domain. In
order to show the effects of viscoelastic material parameter, the dynamic stress intensity factors
of Griffith crack in the interface of two elastic materials, two viscoelastic materials and elastic and
viscoelastic materials and for various viscoelastic material parameter as well are evaluated in the
numerical example. The characteristics of response curve of DSIF are discussed and the affection

of viscoelastic material parameter to it is analyzed based on numerical results.

Key words viscoelastic, interface crack, dynamic stress intensity factor, integral transformation,

inverse integral transformation, singular integral equation
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