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Fig.1 Comparison between experimental and
Ramberg-Osgood model results of
uniaxial tensile stress-strain curves for

aluminum foam material*®’
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Tab. 1 The effect of Weibull parameters

upon elastic modulus
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E /MPa
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Fig. 4 The influence of relative density p” /p;
on J-integral values of mode I crack

under plane stress
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Element-free method for elasto-plastic fracture analysis

of aluminum foam by a continuum constitutive model

SUN Shi-yong'. CHEN Hao-ran*', HU Xiao-zhi’

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology
Dalian 116024, China;
2. School of Mechanical Engineering, University of Western Australia, Perth WA 6009, Australia )

Abstract: Element-free Galerkin (EFG) method is applied to solve the elasto-plastic fracture
problems of aluminum foams under uniaxial tensile load. Firstly, a continuum constitutive model is
taken into account for the plastic compressibility of aluminum foams. The Weibull statistical analysis
is used to represent microscopic heterogeneity. Then, the increments of stress and strain are used to
characterize the elasto-plastic constitutive relationship on the basis of EFG method with penalty
function method. Considering the discontinuity of crack, Newton-Raphson iteration method is used in
computation. Lastly, several examples are given to show the influence of parameter on curve of
stress-strain and the relation of values of J-integral versus relative density. The numerical analysis for
aluminum foams shows that the influence of the scale parameter of Weibull distribution upon
macroscopic mechanical properties and fracture parameter J-integral is significant, while the shape

parameter is not obvious.

Key words: aluminum foams; element-free Galerkin method; continuum constitutive model; fracture;

Weibull distributions; J-integral



