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Quasi-Analytical Method of C/SiC Material
Properties Characterization

Yeong K. Kim*

ABSTRACT

This paper represents a simple and effective calculation method to predict the orthotropic
engineering constants for C/SiC woven fabric composite. The method, a quasi-analytical method
using the modified equivalent laminated model, idealizes the woven fabric structure as a
symmetric three-ply laminate to utilize a classical laminated plate theory. The required initial
parameters are in-plane modulus from experiments and crimp ratio of the woven fabric. This
study shows its feasibility by demonstrating example to calculate the engineering constants to

thickness direction needed for three dimensional thermo-mechanical stress calculations.
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Fig. 2 Orthotropic properties of woven fabric composite
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Fig. 4 Flow chart of the calculation
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Table 1. Carbon material properties
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Table 2. In—plane Young's modulus, CTE, fiber volume
fraction and criml ratio.

Crimp d
E(GPa) ratio ) a vy
(h/d) (micron) :
120 0.08 350 2.0e-6 | 0.5

Table 3. In—plane Young's modulus, CTE, fiber volume
fraction and crimp ratio.

E, | B, | E | G, | G. | G.
100 | 100 97 39.2 38 38
Vg | Vyr | Vi o, a, a,
0.29 | 027 | 027 | 1.5e-6 | 1.5e-6 | 3.2e-6

Unit of E and G: GPa
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