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Abstract

Continuum formulations for the expressions of dynamic energy release rates and com-
putational methods for dynamic stress intensity factors are developed for the analysis of
dynamic fracture problems subjected to stress wave loading. Explicit volume integral
expressions for instantaneous dynamic energy release rates are derived by modeling virtual
crack extensions with the dynamic Eulerian-Lagrangian kinematic description. In the finite
element applications a finite region dround a crack-tip is modeled by using quarter-point
singular isoparametric eléments, and the volume integrals are evaluated for each crack-
tip element during virtual crack extensions while the singularity is maintained. It is shown
that the use of the present method is more reliable and acturate for the dynamic fracture
analysis than that of other path-independent integral methods when the effects of stress

waves are significant.
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718 3. Model of Crack-Tip Region
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