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Synopsis:

A thermal diffusivity measuring system employing a closed cycle helium refrigerator was de-

veloped, which also enabled the thermal conductivity measurement under an identical experimen-

tal setup. The diffusivity was measured by a discretional heating method and the conductivity
was measured by a steady-state heat flow method. The errors and the accuracy in measurements
were evaluated by measuring the diffusivities of an austenitic stainless steel standard sample
(SRM 1460), a Pyrex glass (Corning #7740) and a high purity copper between 12 to 200 K. The
diffusivity ranging from 10-3 to 2cm?/s could be determined with an uncertainty of 3 %. The

results agreed with the reported values within 10 %.
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Fig.1 Schematic diagram of the thermal diffusiv-
ity measurement system using a closed cycle
helium refrigerator.
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Stainless steel (SRM 1460)
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Fig.2 The principle of determination of the ther-
mal diffusivity a. (a) the temperature changes
(Ty(t), Ty(t)) at the two measuring points
(Py, Py)for the stainless steel specimen (SRM
1460) at 150 K, after applying the current pulse
(9 mA, 5s). (b) the comparison of the mea-
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Stainless steel (SRM 1460)
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Fig.3 Dependence of the determined thermal

diffusivity on the current pulse width applied
to the heater.

Stainless steel (SRM 1460)

w
o

_ T T T Tt  —
13

@ A pulse width=10 sec

N& 25 L B A -
E T=12K
20 -
o

> 15 ~
; T=45K

2 10+ 6-6-—o -
z

T=150K

s S5 ° Py °

E

2 0 P B T R
ko 2 4 6 8 10

Current (mA)

Fig.4 Dependence of the determined thermal
diffusivity on the current pulse height applied
to the heater when the current pulse windth
is fixed at 10s.
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Fig.5 The results of simultaneous measurement
of (a) the thermal conductivity £ and (b) the
thermal diffusivity a for the austenitic stain-
less steel standard sample (SRM 1460), re-
spectively. (c) shows the calculated specific heat
using &, a and p.
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Fig.6 Temperature dependence of the thermal
diffusivity of the Pyrex glass (Corning #7740).
The thick line in the figure represents the
data reported by Hulstrom, et al.2®
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Fig.7 The temperature dependence of the thermal
diffusivity of the high purity copper (6 N).
The thick line represents the recommended
data by Touloukian, et al.2®
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