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THERMAL EXPANSION COEFFICIENT OF FIBER COMPOSITES
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Abstract: T he thermal expansion coefficients of fiber composites are studied in this paper. A method
of measuring the thermal expansion coefficient by piezoelectric photoacoustic technique was proposed.
An intensity-modulated Ar’ laser beam was used as the incident light. The beam was focused on an
about 1um diameter spot and illuminated collinearly the sample surface. Using the technique, piezo-
electric photoacoustic signals as a function of different frequencies were experimentally measured. The
thermal expansion coefficients can be obtained by fitting the experimental data. On the other hand,
the thermal expansion coefficients of one-way composite C/ C and C/ Al in the transverse, longitudinal
directions were measured. The measured results are reliable by comparing with other calculation
methods and experimental results. Thermal expansion coefficients in arbitrary directions of C/ C and
C/ A were given. The defects of the theoretical calculation method, which is complicated and by
which the thermal expansion coefficient in arbitrary directions can not be measured, are overcome.
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photoacoustic detection technique

1
Table 1 Experimental results of thermal expansion coefficients in transverse longitudinal directions of composite
X 10— 6 -1
Piezoelectric
hotoacoustic method .
Composite Detecting direction P Experimental Calculated value  Calculated value
R g . . result of TPLE of RH method of SC method
E xperimental Fitting
results errors Q/ %
T ransverse 7.36 2. 38 7.62 7.75 5. 23
c/C
Longitudinal 0. 68 1. 89 0.73 0. 82 0. 54
T ransverse 7. 56 1.75 7.75 7.69 8.78
C/ Al

Longitudinal 0. 27 2. 05 0.31 0. 37 0. 47
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