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ELASTIC-PLASTIC ANALYSIS OF A DYNAMICALLY
LOADED DOUBLE NOTCH THIN PLATE

Rao Shiguo Xia Yuanming
(Department of Modern Mechanics, University of Science and
Technology of China, Hefei 230026, China )

Abstract In this paper,dynamic elastic-plastic FEM analyses of a double notch thir
plate subjected to the experimentally measured tensile pulse are presented. An invariant
finite domain integral expression J (t) employed as dynamic energy release rate is calculated.
The analysis demonstrate that J (t) integral can be regarded as the crack tip characterizing
parameter for the double notch specimen used in Ref.1. We also calculate the value of the
Jac(t) integral from the measured load-calculated displacement curve by using the extended
deep crack formula, and then, we compare Jy(t) with J(t) and Ji (¢). The resulis show
that, within a certain crack length, the three J integrals coincioz with each other, thai
means J(t) can be characterized by Jy.(t) and JJ. (t) fairly well. The prcsent study has
provided a further criterion fot the method iatrodnced in Rei.1 to characterize and measure

the plane stress mode elastic-plastic dynamic initiation fracture toughness.

Key words dynamic fracture toughness, J integral, finite element method, thin plate,

elastic-plastic



