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Unit cell of 2.5 dimension C/SiC and-its stiffness prediction
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Abstract: A kind of\unit cell for 2:5-dimensien C/SiC composites was established by ex-
tracting the-boundary'\of warp, fitting-the curve using robust least square and simplifying the
fitted curves The elastic properties of 2. 5 dimension C/SiC composites were predicted using
dual-scale model; ‘the dual-scale model was micro-scale which considered the scale of matrix/
fiber/pore, and alsg meso-scale which considered the scale of warp/weft/cavity. The meth-
od for predicting theé elastic properties of 2. 5 dimension C/SiC composites was stiffness aver-
age method and energy method; finally the relationship between the porosity in the micro-
scale and the elastic properties of 2. 5 dimension C/SiC composites was discussed. Numerical
results show that the theoretical results using energy method and stiffness average method
have little difference; when considering the micro-scale porosity, the theoretical results can

fit the experimental results better.

Key words: 2.5 dimension C/SiC composites; robust least square; dual-scale model;

stiffness average method; porosity
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Table 2 Geometry of unit cell (mean value)
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Table 3 Elastic modulus for the composite-phases
E/ E/ G2/ G/
iz w3
GPa GPa GPa GPa
C 211 13.8 9 4.8 0.2 0.25
SiC 350 350 140 149 0..257 0. 25
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Table 4 Stiffness matrix in micro/meso scale by using

energy method (unit:GPa)

302/174  58/47 59/41 0 0 0
58/47  179/125  59/41 0 0 0
59/41 59/41  179/145 0 0 0

0 0 0 59/47 0 0
0 0 0 0 62/41 0
0 0 0 0 0 62/43
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Table’5  Stiffness-matrix in micro/meso scale by using

stiffness average method (unit: GPa)

302/174  58/47 59/41 0 0 0
58/47  179/125  59/41 0 0 0
59/41 59/41  179/146 0 0 0

0 0 0 59/48 0 0
0 0 0 0 62/41 0
0 0 0 0 0 62/43
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Table 6 Predicted elastic modulus compared with the experimental values

e 2 ) 1L i 2 ) 5k

R HRAE/GPa W YIr2)/GPa R2%/%  HHAM/GPa WM YT 2)/GPa RE/%

M g - 2 7k 152. 8 138. 4 10. 4 128.2 113 13.5
[iz8587S 151. 9 (18.0) 9.8 127.5 (18.5) 12.8
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