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Numerical simulation method of the variability in
tensile properties of SiC/SiC minicomposites

SHI Duoqi, SHA Jingtian, CHENG Zhen, YANG Xiaoguang

(School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: An efficient numerical simulation method for calculating the statistical distri-
bution function of mechanical properties of continuous fiber reinforced SiC/SiC ceramic ma-
trix composites was established. The parameters of the probability distribution function of
the constituents were assigned into a two-dimensional model of the representative unit cell
and the corresponding mechanical properties of the unit cell were achieved. Afterwards, the
attributes and material property parameters of the representative unit cell were homogenized
into a two-dimensional model of minicomposites and macroscopic tensile stress-strain re-
sponse of the minicomposites could be obtained. By conducting hundreds of computations in
minicomposites with stochastic mechanical parameters in constituents, the probabilistic
stress-strain curves were derived. It was found that the strength of SiC/SiC minicomposites
satisfied the Weibull distribution well. In comparison with individual constituents as fibers
and matrix, the Weibull modulus of the strength in the macroscopic minicomposites was

much larger, indicating the decrease of the scatter in the strength. On the contrary, the scale
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979. SHI Duoqi,SHA Jingtian, CHENG Zhen,et al. Numerical simulation method of the variability in tensile properties of
SiC/SiC minicomposites[ J]. Journal of Aerospace Power,2019,34(5):971-979.
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parameter in the minicomposites was smaller than that of both constituents, implying the re-

duction of the strength with the highest probability density. Furthermore, with the increas-

ing Weibull modulus of the strength in either fibers or matrix, the scale parameter of mini-

composites strength increased simultaneously.

Key words:

ceramic matrix composites; mechanical property; minicomposites;

variability; Monte Carlo method
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derivation and finite element analysis
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