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Simulating and validating the stress-strain curve of the matrix
cracking of ceramic matrix composite
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Abstract: The matrix random cracking of ceramic matrix composite was simulated by

Montel Carlo model. The shear-lag model was used to analyze the micro-stress field of the

damaged composites, and the formula of the stress-strain behavior was derived. The uniaxi-

al tensile experiment of unidirectional-C/SiC composites at ambient temperature has been

performed, and the simulated stress-strain curve was compared to the experimental data.

The tensile stress-strain curves of SiC/CAS and SiC/Si;N, composites were simulated,

which agreed well with the related experimental results. Besides, infuence of the model pa-

rameters on stress-strain curve was analyzed. Research shows that the higher the Weibull

modulus, the more evident the non-linear phenomenon; the higher the thermal residual

stress, the earlier the non-linear phenomenon appears; the effect of the minimum cracking

stress on the stress-strain is similar to the effect of the Weibull modulus; the Monte Carlo

model can simulate the stress-strain curve of ceramic matrix composites efficiently.
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7;/MPa 20 15 18 38
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" 0.2 0.2 0.21 0.2 Fig. 10  Effect of the fiber volume fraction
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zu/ MPa 220 220 220 220
o./MPa 280 285 250 160 280 MPa, 290 MPa,
3.45%; 0.253%.,
9  SIC/CAS - 0.255%, 0.78%.
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