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Abstract: In this paper, the effect of cohesive laws on the finite element analysis of crack propagation using cohesive
elements is investigated through three-point bending and double cantilever beam problems. The cohesive elements are
implemented into ABAQUS/Standard user subroutines(UEL), and the shape of cohesive law is varied by changing
parameters in polynomial functions of cohesive traction-separation relations. In particular, crack propagation behaviors
are studied by comparing load-displacement curves of the analysis models which have different shapes of cohesive laws
with the same values of fracture energy and cohesive strength. Furthermore, the influence of the element size on crack

propagation is discussed in this study.
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Fig. 4 Finite element analysis of crack propagation in 3-

point bending problems: (a) 3-point bending
model, (b) finite element mesh, (c) stress
distribution (von-Mises stress, MPa)
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Fig. 5 Finite element analysis of crack propagation for
double cantilever beam problems: (a) double
cantilever beam model, (b) finite element mesh,
(c) stress distribution (von-Mises stess, MPa)
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Fig. 6 Reaction forces and displacements at the top of 3-point
bending model using cohesive laws with varying m for
constants =8.2 Nmm and 3, =0.2mm
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Fig. 7 Reaction forces and displacements at the top of 3-
point bending model using cohesive laws with
varying §_ for constants G =8.2 Nmm and m=2
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Fig. 8 Reaction forces and displacements at the top of 3-
point bending model using cohesive laws with
varying m for constants ¢ _=72.88 and §_=0.2
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9 Reaction forces and displacements at the top of 3-
point bending model using cohesive laws with

varying §_ for constants o =72.88 and m=2
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Fig. 10 Reaction forces and displacements at the left ends
of double cantilever beam model using cohesive
laws with varying m for constants G =8.2 Nmm

and 5, =0.2 mm
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Fig. 11 Reaction forces and displacements at the left ends
of double cantilever beam model using cohesive

laws with varying §  for constants G, =8.2
Nmm and m=2
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Fig. 12 Reaction forces and displacements at the left ends
of double cantilever beam model using cohesive

laws with varying m for constants ¢ =72.88
N/mm? and 5020.2 mm
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Fig. 13 Reaction forces and displacements at the left ends
of double cantilever beam model using cohesive

laws with varying 5 for constants o  =72.88
N/mm? and m=2
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Fig.14 Reaction forces and displacements at the top of 3-
point bending model with varying element size
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ends of double cantilever beam model with
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