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Fig.2 The failure modes of three different models simulated by MFPA?P (loaded horizontally by tension)
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Fig.4 Failure process of short fiber enforced material simulated’ by MFPA?P (loaded horizontally by tension)
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NUMERICAL SIMULATION OF FAILURE PROCESS IN SHORT
FIBER REINFORCED COMPOSITE MATERIALY
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(Department of Material Science and Engineering, Northeastern University, Shenyang 110006, China)

Abstract In short fiber reinforced composite material, the mzchanical interactions between fiber
and fiber or fiber and matrix becomes vary coraplicated due ‘s fiber discontinvity. This interaction
has a great influence or the centralization of deformatior., the process of failure, and the properties
of macro-strength and toughness of the material. Therefore, it is important to study the macro-
and meso-defurmation behavior and failure process in short fiber reinforced composite materials.
To overcome the difficulties in analytical model studies, a numerical code, MFPA?P (Material
Failure Process Analysis), developed recently by CRISR, Northeastern University, China, is used to
investigate the failure process in the fiber reinforced composite materials. In this way, the influence
of fiber and matrix strength on the macro-strength of the composite material is addressed. Three
kinds of models are simulated with Model I containing no fibers, Model II containing fibers with
their elastic modulus and strength three times larger than the matrix, and Model III containing
fibers with elastic modulus and strength six times larger than the matrix.

In the models, the matrix is assumed heterogeneous and brittle and fiber is ideal elasto-plastic.
Heterogeneity in strength and elastic modulus in the matrix is accounted for by assuming a Weibull
distribution. ‘

Here we show by numerical simulations that for heterogeneous and brittle materials, the ratio
of elastic modulus and strength of fibers and its plastic behavior have a great influence on the
macro-strength and toughness of the fiber enforced composite materials. The deformation and
failure process leading to unstable breakdown since the initiation of micro cracks, the propagation
and the coalescence between cracks are modeled. A great many phenomena, such as crack stop
and fiber bridge function, are demonstrated in the simulations.
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