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The the rmophys iea l  p r o p e r t i e s  of d i spe r s ion-hardened  nickel  were  m e a s u r e d  over  the fol low- 
[ng t e m p e r a t u r e  ranges:  t he rm a l  conductivity and e lec t r i ca l  r e s i s t iv i ty  f r o m  20 to 1300~ 
integral  hem i s phe r i ca l  emis s iv i ty  and spec t ra l  emiss iv i ty  (X = 0.65 t~) f r o m  1000 to 1300~ 

This  is a continuation of a sys temat ic  study concerning nickel [1] and nickel a l loys [2] widely used in 
p rac t i ce  for  applicat ions in the 800-1200~ t e m p e r a t u r e  range.  

A specia l  fea ture  of d i spe r s ion-hardened  al loys is that such a hardening is achieved by a uni form d i s -  
t r ibut ion of s table  oxide inclusions in the meta l  ma t r ix ,  the overa l l  concentrat ion of these  inclusions 
amounting to 2-3% vol. and their  ave rage  s ize remain ing  within the 0.02-0.03 ~ range  [3]. After  deformat ion 
these  inclusions a re  spher ica l  with a s t ruc tu re  ex t rao rd ina r i ly  r e s i s t an t  to r ec rys ta l l i za t ion  [4], which can 
affect  the i r  kinetic p roper t i e s .  

These  studies were  made on extruded spec imens  containing 2.5% vol. hafnium dioxide as  the ha rden-  
ing phase.  The total  impur i ty  content did not exceed 0.15% wt. The density of the spec imen ma te r i a l  was 
8.92 g / c m  s at 22~ The ma te r i a l  had been produced meta l lu rg ica l ly  by a p r o c e s s  analogous to that de-  
sc r ibed  in [5]. 

The the rmophys ica l  p rope r t i e s  of d i spers ion-hardened  nickel  were  measu red  with the s ame  appara tus  
where  the p rope r t i e s  of pure  nickel  had also been studied [1], the vacuum level  as well as  the geomet r i ca l  
d imensions  and the m e a s u r e m e n t  e r r o r  being the same  as in [1]. 

The r e su l t s  have been evaluated with a co r rec t ion  made for  t he rma l  expansion according to [6]. 

The tes t  r e su l t s  a r e  shown rounded off Ln Table  1. 

It is to be noted that the values  given in Table 1 r e p r e s e n t  the p r o p e r t i e s  of d i spe r s ion-ha rdened  nickel 
with the heat  t r ea tmen t  not above 1300~ Heating and holding the ma te r i a l  at t e m p e r a t u r e s  higher than 
that  and the attendant r ec rys t a l l i za t ion  p r o c e s s  produce i r r e v e r s i b l e  changes  in the kinetic cha r ac t e r i s t i c s ,  
which has  been conf i rmed  repea ted ly  by e lec t r i ca l  r e s i s t ance  m e a s u r e m e n t s .  As is shown in Fig. 1, the 

TABLE 1. Thermophys ica l  P r o p e r t i e s  of Dispe r s ion-Hardened  Nickel 
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I Fig. 1. Elec t r ica l  res i s t iv i ty  p 0~2-em) as 
a function of the t empera tu re  T (~ 1) ini-  

i t ial  heating; 2) cooling and heating af ter  hold- 
r ing at 1350~ for  1 h. 

e lec t r ica l  res i s t iv i ty  p of d ispers ion-hardened nickel is, a f ter  holding at 1350~ for  1 h, approximately 5 
/~12. cm higher  than at the initial heat t r ea tment  t empera ture .  Fu r the rmore ,  at room tempera tu re  (22~ 
af ter  recrys ta l l iza t ion ,  it is equal to 9.5/~f~.cm, while in the initial state it was only 7 .8 / f f~ 'cm.  

NOTATION 

p is the e lec t r ica l  resis t ivi ty;  
9~ is the the rmal  conductivity; 
e is the integral  hemispher ica l  emissivi ty;  
e?t is the spectra l  emissivity;  
T is the t e m p e r a t u r e ,  ~ 
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