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Development of Estimation Method of Effective Thermal Diffusivity of Composite Materials

Kouki Nisuioka, Takeaki Muravama and Yoichi Ono

Synopsis :

The estimation method of the effective thermal diffusivity of composite materials by numerical calculation of heat
transfer in the composite materials using image data was developed. In this method, time for the numerical calculation
was reduced significantly by characterization method of the composite materials. The characterization method of
composite materials was applied to original image data as follows: At first, dispersion material and pore were approx-
imated by an ellipse as one component. Next, dispersion material was also approximated by an ellipse. Moreover, frame
of matrix material was characterized with thinning method. Finally, these two ellipses.and the frame were overlapped

each other. In this way, characterized image data were obtained and were used for estimation.

Characterized image data of Fe-Al,O; dispersion type composite materials were obtained with this method.

The effective thermal diffusivity of the sample was also measured by Halogen Flash method. The estimated results
agreed well with the observed data. The effective thermal diffusivity was not affected by the particle size distribution

of dispersion material but by existence of pore.
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Table 1. Properties of samples.

Sample (v;eo %) (C El%) & (%) | dao(um) /()k ;/ ;1 (g)s
A1 87.2 11.9 0.9 7.05
A2 655 | 273 | 7.2 -45 5.86
A3 50.8 399 | 93 4.88
B1 87.9 117 0.4 7.11
B2 670 | 278 | 52 | 385~590| 5.65
B3 46.8 452 8.0 462

¢: Porosity, d : Mean patticle size, p : Density
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Fig. 1. Boundary conditions for the computation.
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Fig. 2. Original image data of A3(Fe-50%Al,0,
(—45xm) sample (320 % 240pixels).
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