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Materials Using Cohesive Zone Models

WU Yan qging"?, ZHANG Ke shi'’
(1. Department of Engineering Mechanics of Northwestern Polytechnical University ,
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2. State Key Laboratory of Failure Mechanics; Department of Engineering Mechanics,
Tsinghua University, Beijing 100084,P.R . China;
3. College of Civil and Architectural Engineering, Guangxi University,
Nanning 530004, P. R. China)

Abstract: Cohesive zone model was used to simulate two_dimensiona plane strain arack propagation
at the grain level model induding grain boundary zones. Simulated results show that the origina
crack_tip may not be separated firstly in an elastic viscoplastic polyaystals. The grain interior s mate-
rial properties (e. g. strain rate sensitivity) characterize the competitions between plastic and cohesive
energy dissipaion mechanisims. The higher the strain rate sensitivity is, the larger amount of the ex
ternal work is transformed into plastic dissipation energy than into cohesive energy, which delays the
cohesive zone rupturing. With the strain rate sensitivity decreased, the material property tends to ap-
proach the elastic plastic responses. In this case, the plastic dissipation energy decreases and the co-
hesive dissipation energy inaeases which accelerates the cohesive zones debonding. Inaeasing the
cohesive strength or the critical separation displacement will reduce the stress triaxiality at grain inte-
riors and grain boundaries. Enhancing the cohesive zones dudility can improve the matrix materials
resistance to void damage.

Key words: aack propagation; elasto viscoplastic; cohesive zone model; polycrystal, grain boundary



