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Abstract

The thermal conductivities and total emittances of tanta-
lum, tungsten, rhenium, and their alloys, Ta-10W, T,,,, Tys,,
and W-25 Re, were measured in the temperature range 1500
to 3000°K. From data in the literature, the high-temperature
specific heats of these materials were computed.

* Received March 22, 1967.

Introduction

There is a great need for accurate thermophysical data
on the high-temperature refractory metals and their
alloys. This paper reports measurements on the thermal
conductivities and total emittances of tantalum, tungs-
ten, rhenium, and Ta-10W, T,;;, Tys,, and W-25Re
alloys in the temperature range 1500-3000°K. Also, the
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dependent on the density, and as the density increases,
the thermal conductivity decreases. In the W-25Re
material, sample No. 2 is a powdered metallurgy sample
and sample No. 1 is an arc-cast sample; the difference
between the two shows up in the density and grain size.
The thermal conductivities can be expressed as:

Re K = (0.600 & 0.005) — (0.712 = 0.154)
% 10T watt/em°K 1600 < T < 2500°K,
\4 K = (1.109 =+ 0.008) — (0.876 % 0.280)

X 1074T watt/ecm°K 1800 < T < 2700 °K,

W-25Re K= (0.701 4 0.007) — (0.304 % 0.270)
X 10T watt /[em°K 1600 < T' < 2700 "K.

Table 4 gives a comparison of the authors’ results on
tungsten with the ““most probable” values compiled by
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Table 4. Comparison of tungsten thermal conductivity data

Author K, watt/cm°K
2000°K 3000°K

This research 0.934 0.846

National Bureau of Standards!® 1.00 0.91

the National Bureau of Standards.!® The agreement is
extremely good.
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