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Prediction of Laminate Composite Strength
Using Probabilistic Approach

Young Jun Cho*, Tae Jin Kang* and Kyung Woo Lee**

ABSTRACT

A numerical approach for predicting the ultimate strength of laminate composites has been studied
using the Weibull distribution of the strengths of lamina plies. The probabilistic initial failure strengths of
laminates were calculated using Tsai-Hill failure criterion. The ultimate strength of the laminate
composites has been predicted using progressive failure analysis. The experimental results show that the
strength prediction based on the Weibul! distribution of ply strength reasonably agrees well with the
experimentals better than equal strength assumption.
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Fig. 1. Weibul! Distribution
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Fig. 2. Flow Chart Diagram for Failure Analysis
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Fig. 4. Determination of Weibull Parameters by Curve Fitting
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(b) Transverse Tensile Strength, Yt
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4.3.1. [0/45/90/—-45]s Laminate Composite
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Fig. 6. Comparison of Experimental and Predicted Results for
[0/45/90/—45]s Laminate Composite
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Fig. 7. Comparison of Experimental and Predicted Results for
[02/45/-45]s Laminate Composite
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4.3.2. [0,/45/—45]s Laminate Composite
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4.3.3. [0,/60/—60]s Laminate Composite

Fig. 8. Comparison of Experimental and Predicted Resuilts for
[0,/60/ —60]s Laminate Composite
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