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Analysis for Fracture Characteristics of Porous Materials by using
Cohesive Zone Models
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Abstract

The effect of porosity on the crack propagation is studied by using the cohesive zone model. Standard mode I
fracture test were done by using compact tension specimens with various porosities. Load-load line displacement
curves and & s-crack resistance curves for various porosities were obtained from experiments. The cohesive zone
model proposed by Xu and Needleman was employed to describe the crack propagation in porous media, and the
Gurson model is used for constitutive relation of porous materials. These models were implemented into user
subroutines of a finite element program ABAQUS. The fracture mode changes from ductile fracture to brittle fracture
as the porosity increases. Numerical calculations agree well with experimental results.
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Table 1 Chemical composition of stainless steel 316L

powder

Material wt% Material wt%
Si 0.24 C 0.028

P 0.018 Mn 1.70

Cr 17.2 S 0.008
Mo 2.50 Ni 12.2
Co 0.07 Cu 0.12

B 0.001 N 0.078

Table 2 Mechanical properties of stainless steel 316L

powder
Theoretical Density (g/cm’) 8
Elastic Modulus (GPa) 193
Poisson’s Ratio 0.264

Table 3 Material constants of stainless steel 316L

0y, 0% 0.2061
hy,o* 1.0123
< > *t = 7mm

* B (Thickness) = 7 mm
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