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Abstract

In the present work, the evolution rules for the internal variables including continuum damage factors are obtained using the

thermodynamic framework, which are in turn facilitated to derive the elastic-plastic constitutive relation for the particulate composites.

Using the Mori-Tanaka scheme, the homogenization on state and internal variables such as back-stress and damage factors is carried out to

procure the rate independent plasticity relations. Moreover, the degradation of mechanical properties of constituents is depicted by the

distinctive damages such that the phase and interfacial damages are treated individually accordingly, whereas the kinematic hardening is

depicted by combining the Armstrong-Frederick and Phillips’ back-stress evolutions. On the other hand, the present constitutive relation for

each phase is expressed in terms of the respective damage-free effective quantities, then, followed by transformation into the damage

affected overall nominal relations using the aforementioned homogenization concentration factors. An emphasis is placed on the qualitative

analyses for strain localization by observing the perturbation growth instead of the conventional bifurcation analyses. It turns out that the

proposed constitutive model offers a wide range of strain localization behavior depending on the evolution of various internal variable

descriptions.

Keywords : Constitutive relation, Damage, Elasto-plasticity, Homogenization, Interfacial damage, Kinematic hardening, Plastic

deformation, Particle size, Perturbation growth, Stress/strain concentration factor, Strain localization
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Fig. 1 Schematic representation of cross sectional of a
particulate composite: damage in phases and
interface
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