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The expansion of studies of the thermal  properties of solids involving deta i led measurements is of importance even 
for mater ia ls  for which exper imental  data are already avai lable  in the l i terature .  New results are needed to obtain re-  
l iab le  standard values for thermal  properties, part icularly in t h e  h igh- temperature  region. The authors therefore under- 
took to measure the thermal  conductivi ty of tungsten at 1500-9000"K. The procedure and apparatus have already been 
described [1, 2]. The measurements were reduced tO a determinat ion of the tempera ture  distribution along a wire or a 
strip of foil ,  heated by a current, at a section where this distribution is exponent ia l .  In order to obtain such a t empera -  
ture distribution, from a section of wire ( foi l )  at constant temperature  we hung a rider to create  a loca l  temperature  in -  
homogenei ty .  The temperature  distribution was measured by means of a special ly  designed different ial  opt ical  pyrom- 
eter  [1]. The thermal  conduct ivi ty was determined from the formula 
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where k is the exponent of the law of the temperature  distribution along the wire (foil); To is the temperature  without 
the  rider; I is t he  current; p is the resistivity; and S is the cross-sectional  area.  The quantity A represents a small  

correct ion for the temperature  dependence of the e lec t r i ca l  conductivity and the to ta l  emissivi ty.  
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The procedure was as follows: The temperature  distribution without the rider was first determined by means of the 
different ia l  pyrometer .  This made it possible to detect  sma11 distortions due to defects (these temperature  irregularit ies 
usually did not exceed a fraction of a degree).  The rider was then hung from the specimen,  and the resulting t empera -  

ture distribution determined.  The values obtained were deducted from the results of the measurements without the rider. 

The temperature  distribution measurements were made on a section about 20 mm long; the maximum temperature  di f -  
ference was 20 ~ The results of measuring the re la t ion between the temperature  difference T - To and the coordinate 
x along the specimen were plotted to a semilog scale.  The va lue  of k was determined from the slope of the straight 

l ine thus obtained.  

The results obtained for the thermal  conduct ivi ty of tungsten are presented in the figure. The exper imenta l  points 

marked 1 were obtained for strips of foil measuring 2 m m x  60 p, the points marked 2 for strips measuring 3 mm x 60 ~, 

and points 3 and 4 for wires 0.8 and 0.2 mm in d iamete r .  Al l  these results are in quite good agreement ,  and there is no 
systematic  difference.  The maximum deviat ion of the individual  points from the mean curve 1 is 7 a/0, and the aver-  

age deviat ion is 4%. The curves in the figure are based on l i terature data:  (2) - [4]; (3) - [3]; (4) - [8]; (5) - [6]: 
(6) --  [5], and (q) -- [q]. The results of Timrot  and Peletskii  [3], Osborne [4], Cutt ler  and Cheney [8] were found to come 

closest to ours. 

The results of the measurements  were used to de termine  the temperature  dependence of the Lorentz number for 
tungsten. It was found that  over the range of temperatures  studied, the Lorentz number decreases monotonica l ly  from a 
value of 3 .40 x 10 -s at  1500*K to 2. 81 • 10 "s watt �9 ohm/deg  z at 3000*K. These values point to a significant contr ibu-  

tion from the l a t t i ce  conductivi ty.  
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