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Results  a re  shown of an exper imental  study concerning the thermal  conductivity (over the 
t empera tu re  range 50-400~ and the thermal  diffusivity (over the t empera tu re  range  500- 
1100~ of p l a sma-sp rayed  s ta inless  s teel .  

In o rder  to ra i se  or lower the rma l  contact r e s i s t ances  and to protect  metal products  against  c o r -  
rosion,  one widely applies metal  cladding on the subs t ra te  by means of plasma spray.  For  calculating the 
t empera tu re  fields,  wherever  a thermocouple  is installed, and for est imating the e r r o r  introduced by a 
the rmal  contact r es i s t ance ,  it is n e c e s s a r y  to know also the thermophysical  p roper t i e s ,  i .e . ,  the thermal  
conductivity and the thermal  diffus ivity of the sprayed  metal.  

The authors studied the thermal  conductivity and the thermal  diffusivity of p l a sma- sp rayed  grade 
KhlSN9T steel .  The the rmal  conductivity was measured  at t empera tu re s  f rom 50 to 400%3 under steady 
conditions by the p lane- layer  method and under t rans ien t  conditions by the cool ing-ra te  method [1]. 

The specimens of sprayed  metal  were  rods 10 mm indiameter  and 20 mm high. The end sur faces  
were  ground before  the measurement .  Thermoeouples  were  welded to the specimens by spot welding ac-  
cording to the technique shown in [2]. The the rmal  flux in e i ther  tes t  mode was de termined  f rom the e lec -  
t r i c  power drawn by a flat hea te r .  

The the rmal  conductivity of sprayed  metal is shown in Fig. l a  as a function of the t empera tu re .  
The resul ts  indicate a thermal  conductivity lower than that of monolithic metal .  

The the rmal  diffusivity of sprayed metal was measured  over  the t empera tu re  range 500-1100~ The 
measurements  were  made by the phase method in the regular  mode of the third kind, the phase dif ference 
between oscil lat ions of the heating power at one end and the t empera tu re  oscil lat ions at the specimen s u r -  
face on the other end being a uniquely de te rmina te  function of z and, in the final analys is ,  also a function 
of the t he rma l  diffusivity [3] (the cor rec t ion  for Bi was smal l ,  with ]3i < 10 -4 during the measurements ) .  
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Fig. 1. a) Thermal  conductivity ( h , W / m - d e g ) ;  and b) t h e r -  
mal diffusivity (a �9 104 m2/sec)  as functions of the t e m p e r a -  
tu re  (T, ~ 1) f i r s t  measurement ;  2,3) repeated  m easu re -  
ments .  
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The t h e r m a l  diffusivi ty was ca lcula ted  accord ing  to the fo rmula  

t062 
22 

A spec imen  in the shape of a disk,  d i a m e t e r  d = 8-10 m m  and th ickness  5 = 1-2 r am,  was heated in 
vacuum with a modulated e lec t r i c  cur ren t .  The osci l la t ions  of the spec imen  t e m p e r a t u r e  were  r eco rded  
through a the rmocouple .  The a l t e rna t ing  component  of the thermocouple  emf  was amplif ied and fed to a 
model N-700 l i gh t -beam osc i l lograph.  At the s a m e  t ime,  s ignals  of heating power and control t ime  m a r k e r s  
of the heat ing and cooling per iod were  a lso  recorded .  

P r i o r  to m e a s u r i n g  the t h e r m a l  diffusivi ty of sp rayed  meta l ,  the ins t rument  was ca l ibra ted  against  
A r m c o  iron. The r e su l t s  ag ree  c lose ly  with the data in [3], with the max imum d i sc repancy  not exeeding 
5%. 

The resu l t s  of m e a s u r e m e n t s  per ta in ing  to t h e r m a l  diffusivity as a function of the t e m p e r a t u r e  for  
sp rayed  s ta in less  s tee l  a r e  shown in Fig. lb .  

During the t he rm a l  diffusivi ty m e a s u r e m e n t s ,  cha r ac t e r i s t i c a l l y  as in [4], the f i r s t  read ing  and 
the subsequent  readings  ( repeated  measu remen t )  differed,  p robably  re f lec t ing  a breakdown of the oxide 
f i lms between pa r t i c l e s  of s p r ayed  meta l  due to heating. 

The m e a s u r e m e n t  e r r o r  was 9% in the case  of the rma l  conductivity and 6% in the case  of t he rma l  
diffusivity.  

d is the d i a m e t e r  of spec imen;  
6 is the th ickness  of spec imen;  
z is the c h a r a c t e r i s t i c  p a r a m e t e r ;  
~ is the t he rma l  conductivity; 
a is the t h e r m a l  diffusivity;  

is the angular  f requency;  
Bi is the Blot number ;  
T is the t e m p e r a t u r e ,  ~ 
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