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Fig.1 Interface crack between two dissimilar viscoelastic bodies
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SINGULARITY OF STRESS FIELD AROUND INTERFACE CRACK
BETWEEN VISCOELASTIC BODIES Y

Wei Peijun  Zhang Zimao*  Zhao Xishu!

(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)
(Department of Mechanics and Engineering Sciences, Peking University, Beijing 100871, China)
*(Institute of Engineering Mechanics, Northern Jiaotong University, Beijing 100044, China)
t(Department of Applied Mechanics, Beijing Institute of Polytechnology, Beijing 100081, China)

Abstract The singular characteristics of dynamic stress field around interface Griffith crack be-
tween two dissimilar isotropic viscoelastic bodies loaded by harmenic load are studied. The mixed
boundary problem is reduced to a set of coupled singular integral equation of crack dislocation
density function aleng normal and tangent of crack. By asymptotic analysis, it is found that the
singular characteristics of dynamic stress field are embodied in the fundamental solution of singu-
lar integral equation. In light of theory of singular integular equation, the fundamental solution
is investigated in detail. It is revealed that the singular index and oscillatory index of stress field
are both dependent upon material parameters and frequency of loading for viscoelastic materials,
which is different from the well-known conclusion of —1/2 oscillatory singularity for elastic mate-
rials. There is the problem of viscosity misfit apart from the elasticity misfit for present interface
crack between two dissimilar viscoelstic bodies. It is the viscosity misfit that makes the singularity
of stress around interface crack related to frequency of loading and show some new and interesting
features different from elastic interface crack. As an example, the standard linear solid model for
viscoelastic materials is studied numerically. The singular index and oscillatory index at various
frequencies are evaluated. The effects of material parameters, i.e. the short-term modul, the long-
term modul and the relaxation time, on the singular index and oscillatory index are discussed in

detail.

Key words viscoelastics, interface crack, singularity, dynamic stress, singular integral equation
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