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Fatigue life prediction of symmetric cross ply laminated composite using a
developed continuum damage mechanics based model

Bijan Mohammadi®, Babak Fazlali, Reza madoliat

Department of Mechanical Engineering, University of Science and Technology, Tehran, Iran
*P.0.B. 13114-16846, Tehran, Iran, bijan_mohammadi@iust.ac.ir

Keywords Abstract

Fatigue Composite materials behavior is complicated more than metallic material because of different mechanisms

C_On'finu“m damage mechanics of damage, damage growth rate and effect of them in each other. In this paper, a continuum damage

I]f/;;):rrix mechanic based model is proposed to predict the fatigue life of symmetric cross ply laminated composites
under fatigue loading. According to fiber and matrix elastic properties, Elastic material constants of lamina
are defined base on micromechanical approach. Two damage variable of matrix and fiber direction are
considered to explain stiffness degradation on the scale of the plies, which thus makes it possible to use in
any stacking sequences of cross ply laminated composites. Also, it is capable to predicted fatigue life and
residual stiffness of laminates under different states of stress and stress ratio. The available tension-tension
fatigue tests on 0° and 90 unidirectional laminates are used to identify material parameters of damage
evolution equations in matrix and fiber direction. Finally, the stiffness degradation and final failure cycle of
laminates during the fatigue loading on unidirectional plies and cross-ply layups are compared with
available experiments. The obtained results are show a good agreement with the experiments.
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1. Fatigue life models

2. Phenomenological models
3. Progressive damage models
4. Residual stiffness models

5. Residual strength models
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2. generalized residual material property degradation model
3. Master curve
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