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Modeling of the effects of progressive anisotropic damage on the elastoplastic
behavior of metal matrix composites
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ARTICLE INFORMATION ABSTRACT
Original Research Paper The aim of this paper is investigation of progressive damage in a metal matrix composite lamina using
Received 01 May 2016 coupling of micromechanical method and continuum damage mechanics viewpoint. The

Accepted 11 July 2016

Available Online 14 August 2016 micromechanical method is a representative volume element- based method known simplified unit cell

method which possesses the capability of investigating progressive damage and plastic behavior in the
representative volume elements. The studied damage is isotropic and anisotropic based on continuum

Keywords: . . . . . T . N

Matrix metal composite damage mechanics viewpoint. Composite system under investigation is Carbon/Aluminum composite.
Continuum damage mechanics The matrix behavior is considered as isotropic and elastoplastic and the fiber behavior is transversely
Micromechanics isotropic and elastic. The fiber arrangement within the matrix is regular. The matrix elastoplastic

Anisotropic damage behavior model is included as bi-linear behavior and solution method is successive approximation

method. According to available previous studies, Silicon-carbide/Titanium composite system is noted
for validation and comparison with experimental data. Also, the effect of fiber volume fraction on the
damage progression routine is studied. The results show that by increasing the longitudinal and
transverse loadings, the damage variable grows the fiber direction and perpendicular to the fiber
direction and the axial and transverse Young's modulus decrease subsequently. Also, the results prove
that in longitudinal loading, considering anisotropic damage, damage progression in the fiber direction
is more than its growth, perpendicular to the fiber direction. Whereas, under transverse loading, damage
growth in perpendicular to the fiber direction is faster.
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Fig. 8 Variations of axial Young's moduli of carbon/aluminum and
silicon-carbide/titanium composites versus axial strain under axial
loading
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Fig. 9 Variations of damage variable versus axial strain in isotropic
damage under axial loading
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Fig. 10 Variations of damage variable versus axial strain in fiber
direction under axial loading
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Fig. 15 Variations of the composite damage variables versus transverse
strain in longitudinal and transverse direction under transverse loading
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Fig. 13 Carbon/aluminum composite stress-strain diagram under
transverse loading with isotropic and anisotropic damage and also
without damage
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and silicon carbide/titanium versus transverse strain under transverse
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