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A Contribution on Thermal Diffusivity Measurement

Osamu OKAGAKI

Abstract

Thermal diffusivity of solid is ordinary measured by a temperature change in a test
specimen regarded as a smi-infinite body under the conditions that the surface of the
specimen is cooled at a constant temperature and the distribution of temperature of the
specimen is kept uniform before starting the cooling.

In practice, however, considerable errors are included in measured values owing to
the influences of the size of specimen and the thermal resistance on the surface of speci-
men, unless the location of a thermometer and the test duration are properly selected.

In this paper, these influences upon the measured values are analyzed theoretically,
and the follwing results are derived:

1) The influence of the thermal resistance on the surface of the specimen upon the
measurement can be corrected by a trial and error methd by using Fig. 4 and equation
(8) provided that the temperature change on and below the surface can be measured.

2) The influences of the side and the end of the specimen upon the measurement
can be evaluated by equations (18), (19) and equations (22), (23), respectively. When an
error within 1% 1is intended to be realized, the appropriate test duration and location of
the thermometer for the size of specimen can be obtained diagramatically by use of Figs.
5 and 6.
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