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Investigation of Strength Criterion for Biaxial Fiber-Reinforced

Composite Laminated Plates
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Abstract: To predict the strength of biaxial fiber-reinforced composites under biaxial tensile loads more
accurately, Tsai-Wu tensor criterion is studied through theoretical and experimental methods. Firstly,
the applicability of Tsai-Wu tensor criterion in the field of biaxial fiber-reinforced composites is discussed
and one of strength parameters in criterion F, is defined by biaxial tensile experiment. Secondly, overall
design and parameter optimization of cruciform specimen are performed by the methods of numerical
simulation and Taguchi experiment, so a type of cruciform specimen with the properties of high stress
level at central weak region and small stress concentration factor is designed. Finally, the specimens are
tested by some biaxial tensile experiments at different loading ratios. Strength parameters F;, at differ-
ent loading ratios are calculated by experimental strength date and the failure envelopes with different
values of F,, are constructed in the first quadrant of the stress plane. The study shows that failure enve-
lopes fitted by experimental strength parameters are much closer to the intensity properties of the com-
posites.
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