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Improvements on Laser-Flash, Thermal Diffusivity Measurement (I).
— A New Isoperibol Type Apparatus and Heat-Loss Correction —

Yoichi Takahashi*, Tadahiko Azumi**
and Masayoshi Kanno*

A new laser-flash apparatus for thermal diffusivity measurement from 300 to 1500 K
is described.

tantalum, which diminishes heat loss from the sample by radiation at high temperatures. The

In this apparatus the sample is surrounded by an isoperibol heat sink made of

temperature of the sample is sensed by an infrared detector or alternatively by a thermo-
couple, whereas that of the heat sink is detected by a thermocouple. An improved method
of correction for heat leak is also presented employing a parameter kty,, where k is the
relaxation constant of the heat-loss curve and 1,), is the half rise time to reach the maximum
temperature. These values can be experimentally determined and the proposed method
provides a convenient and useful way in the correction for the heat loss from the sample.

As an example, the thermal diffusivity data on tantalum with the correction for the heat loss

are presented and are compared with the available data.
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Apparatus for thermal diffusivity measure-
ment;

1, holding tube (Al,03); 2, heater bobbin;
3, heater wire; 4, adiabatic shields:

5, sample; 6, isothermal block; 7, cooling
water; 8, thermal shields; 9, thermocouple.

Fig. 1
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Fig. 2 Sample and its holding assembly;
1, holding tube (Al,O3); 2, upper isother-
mal block (Ta); 3, sample; 4, sample holder
(Al,O3); 5, lower isothermal block (Ta);
6, thermocouple; 7, pin (Al, O3).
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Fig. 3 Temperature history curve for tantalum.
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Fig. 4 Calculated curve for correction parameter
K (eq. 2) vs. ktyp,.

Table 1  Examples of correction parameter K
T
z ks K
1000 0.0057 0.1361
1300 00128 01332
ideal case* 0 0.1388

*the case of no heat leak
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Fig. 5 Thermal diffusivity of tantalum;
@ . present data corrected for heat leak;
O, present data before the correction;
® , Denman®) (thermocouple);
A , Denman® (infrared detector);
— , calculated value from heat capacity
and thermal conductivity.
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