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Measurement of Elastic Modulus of Structural Ceramics by Acoustic Resonance Method
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Abstract A system for evaluating the elastic constants dynamically was sct—up. Using this system the
elastic moduli of structural ceramic materials, ALO, SiC, and Si;N,, were evaluated from the measuring
results of torsional and fluexural resonant frequencics at the elevated temperatures to 1200°C. The clas-
tic constant of SiC decreased linearly with the increased temperature up to 1200°C. But in case of ALO,
at the temperatures above 1000°C and 800°C,
The results ob

tained by the acoustic resonance method at room temperature were compared with those by ultrasonic

and SiN,, the elastic constants decreased rapidly
respectively. The rapid decrease results from the grain boundary sliding phenomena.

method. The difference between the acoustic resonance method and the ultrasonic method in the values

of elastic constants was less than 4%.
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Fig. 1. Schematic diagram of the system for the
acoustic resonance method.
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Table 1. Elastic constants measured by the acoustic resonance method and the ultrasonic pulse—echo

method.
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Fig. 4. Temperature dependent elastic constants in Al
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