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ABSTRACT

A micro-mechanical model based on the representative volume element (RVE) is presented to study the
time-dependent and creep behavior of fibrous composite material. To this aim a finite element model is
presented for analysis of creep behavior of material in multi-axial creep are presented. The generalized
plane strain condition is employed to model the behavior of the RVE in axial and transverse normal
loading. The governing equations of the problem in the RVE are discretized using the presented finite
element method and the stiffness and force matrixes are presented. Appropriate boundary conditions are
implied to the RVE in order to consider the transverse and axial loading conditions including creep
behavior. The Euler explicit method is employed to solve the discretized equations in the time domain.
The distribution of micro-stresses and the effect of creep in re-distribution of the stresses are studied.
The steady state creep behavior of composite in macro-mechanical scale is investigated by analysis of
the micromechanical behavior of the RVE. The macro-mechanical creep behavior of metal matrix
composite in axial and transverse loading is predicted from the presented micromechanical model.
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Table 3 Steady state creep rate in Aluminum

Erorr Experi mentale'(i) FEMe'(i) (MPa) s
%1.1 3.59e-6 3.63e* 26
%4.1 1.32e-5 1.34e® 34
%0.99 2e-5 2.02e% 37
%2.1 2.28e-5 2.33e® 38
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Fig. 13 Dependency of B vs. volume fraction in transverse loading,
prediction of micromechanical model and Eq. 30
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Fig. 14 Dependency of B vs. volume fraction in axial loading,
prediction of micromechanical model and Eq. 32
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Table 5 Factor m under different loading by volume fraction
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Fig. 12 Dependency of m vs. volume fraction in axial loading,
prediction of micromechanical model and Eq. 29 to 31
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Table 7 Coefficients of Cubic equation for interpolation of B in
transverse loading
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