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Fig. 1 Principal directions and lamina of the composite
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Table 1 Fitting results

Ji  E./GPa  C ey B n
x 4.87 0.0137 0.0349 8.5  0.865
y 6.96 0.0209 0.0173 15.0  0.863
= 5.45 0.0309 0.0115 11.0  0.669
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Fig. 2 Stress-strain curves in x direction
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Fig. 3 Stress-strain curves in y direction
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Fig. 5 Yield surfaces on stress planes
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Strain rate-dependent Tsai-Hill strength criteria
for a carbon fiber woven reinforced composite

JIANG Bang-hai~ ,» ZHANG Ruo-qi
(Science College s National University of Defense Technology, Changsha 410073, Hunan, China)

Abstract; To achieve the strength criteria under one-dimensional strain condition for a kind of carbon
fiber two-dimensional orthogonal plain woven reinforced polymer matrix composite, formulas were
proposed to describe the strain rate-dependent stress-strain relationships in its three principal direc-
tions respectively, according to just completed quasistatic and dynamic compression experiments.
Then the relationships between strain rate and initial yield strength or compression failure strength for
the composite were demonstrated. Based on the results, the strain rate-dependent Tsai-Hill yield and
failure criteria under one-dimensional strain condition were achieved. The variation of the Tsai-Hill
yield and failure criteria with increasing strain rate was computationally obtained. Results show the
strength properties of the researched composite are related to strain rate, and the strain rate effects
are anisotropic.
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