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Infra-red Radiation Method of Determining Thermal Diffusivity,
Heat Capacity and Thermal Conductivity of Solid Materials

By Koichi OGawa

The paper presents a new and simple method of determining thermal diffusivity, heat
capacity and thermal conductivity of solid materials, and some experimental results using
the method. When the front surface of a plate specimen, of which the rear surface is
thermally insulated, is heated by infra-red radiation lamps under uniform and constant
heat flow ¢ (cal/cm?-s), the rear surface temperature will be a quasi-steady state after a
transient phenomenon, i.e. the temperature rises linearly with time. When heat is cut
off suddenly under such a quasi-steady state, the rear surface temperature rises gradually
from T (0) to a constant temperature Ty with time. Then * £; >, the time from heat cut-off

to the time for {Ty—T(0)}/2, determines the thermal diffusivity « as

52
a=0,875—5— ,
i3 t*
the heat capacity pc is given by
p[': 6 T” >
and the thermal conductivity & by
k=a.pc ,

where § is the thickness of the plate specimen and z* is the heat duration time.

These three thermal properties are determined for stainless steel, glass, bakelite, Japa-
nese cypress and fiberglass-reinforced plastics at near 20°C.

It is shown that the thermal properties of non-metallic solid materials are simply
determined by this new method and that their values are easily made available for practical

applications.
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