
possibly be used successful ly as probes  to investigate intensification of heat t ransfer  in e lec t r ic  fields and 
enable much bet ter  methods of investigation to be developed, as  well as simplifying the circuit  and increasing 
the accuracy of measurements .  

NOTATION 

IT, current  through the thermis tor ,  mA; UT, thermis tor  voltage, u UHV, voltage of the high-voltage 
source,  kV; OT, t he rmi s to r  tempera ture ,  ~ O 0 the ambient tempera ture ,  ~ Ae,  tempera ture  drop, ~ P - '  
power dissipated at the heating tempera ture  OT with no field, mW; Ap,  increase  in power dissipated in a fie~d 
at a temperature  OT, mW; k, dissipation factor  of the thermis tor ,  mV/~ R20, ra ted res is tance  of the the rmis -  
tor  at e 0 = 20~ k~; E = UHV [2.3 r log(R/r)]  -I,  e lec t r ic  field strength, kV/cm; R, inner radius of the cylinder, 
cm; r, radius of the the rmis to r ,  cm. 

1. 

2. 

3o 
4~ 
5. 
6.  
7. 
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DETERMINATION OF THERMOPHYSICAL CHARACTERISTICS 

OF HIGH HEAT-CONDUCTANCE MATERIALS ON THIN SAMPLES 

N. N. Medvedev and Z. M. Savicheva UDC 536.2.083 

A method is proposed that makes it possible to eliminate the contact thermal  res i s tances  in the de- 
termination of the thermophysical  charac ter i s t ics  of high heat conductance mater ia ls  on sam-  
ples with thickness h _< 5-10 -3 m~ 

Thin samples  of solid dielectr ics  with high heat conductance are  widely used in radio equipment for space 
resea rch .  The thermophysical  charac te r i s t i c s  (t.p.c.) of the solid dielectr ics  has to be determined on thin 
samples~ Such samples a re  eas ie r  to p repa re  without defects in the internal s t ructure .  Fu r the rmore ,  samples 
of small  thickness more  closely correspond to real  conditions of operation of solid dielectr ics .  

The thermophysical  charac te r i s t i c s  of very hard mater ia ls  with thermal conductivity above 20 W/m �9 deg 
on samples of thickness less than 5 �9 10 -3 m cannot be determined by the existing methods. 

Stationary and many nonstat ionary methods require the introduction of the temperature  measur ing device 
into the investigated sample; this is difficult to accomplish in thin samples of great  hardness .  Moreover ,  in 
thin high heat conductance samples it is difficult to measure  small  time intervals  of temperature  increase  due 
to rapid heat  t ransfer .  
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The u s u a l  n o n s t a t i o n a r y  me thods  that  p e r m i t  a c o m p l i c a t e d  d e t e r m i n a t i o n  of t . p . c ,  a r e  g e n e r a l l y  c o n t a c t  
m e t h o d s .  The use  of these  m e t h o d s  fo r  t h e r m o p h y s i c a l  i n v e s t i g a t i o n s  of  high h e a t - c o n d u c t a n c e h a r d  m a t e r i a l s  
i s  not  f ru i t fu l ,  s i nce  the m a g n i t u d e  o f  the con t a c t  hea t  r e s i s t a n c e  i s  of  the  s a m e  o r d e r  a s  the h e a t  r e s i s t a n c e  
of  t h e  i n v e s t i g a t e d  s a m p l e s .  

In o r d e r  to i n c r e a s e  the a c c u r a c y  of d e t e r m i n a t i o n  of t . p . c . , u s u a l l y t h e  con tac t  h e a t  r e s i s t a n c e  i s  r e d u c e d  
by c a r e f u l  t r e a t m e n t  of  the con t ac t i ng  s u r f a c e s  and use  of  l u b r i c a n t s  wi th  m a x i m u m  t h e r m a l  conduc t i v i t y .  
H o w e v e r ,  a t h e o r e t i c a l  e s t i m a t e  of the e f fec t  of  c on t a c t  hea t  r e s i s t a n c e s  [1, 2] on the a c c u r a c y  in the  d e t e r m i n a -  
t ion of t .p~ of high h e a t - c o n d u c t a n c e  m a t e r i a l s  shows the i n a d e q u a c y  o f  the o r d i n a r y  m e t h o d s .  Thus ,  f o r  e x -  
a m p l e ,  f o r  a s a m p l e  t h i c k n e s s  h = 4 - 5 "  10 -3 m and o p t i c a l  p u r i t y  of  the s u r f a c e  up to 1 -10 -8 m the to ta l  t h i ck -  
ne s s  o f  V a s e l i n e  l u b r i c a n t  on fou r  con tac t i ng  s u r f a c e s  wi l l  be  h 0 _~ 4 . 1 0  -8 m.  In th i s  c a s e  the e r r o r  in the 
d e t e r m i n a t i o n  o f  t . p . c ,  of  p o l y m e t h y l  m e t h a c r y l a t e ,  g l a s s ,  b i s m u t h ,  and s i l v e r  by the me thod  of t i m e - t e m p e r a -  
tu re  i n t e r v a l s  wi l l  be :  

1. P o l y m e t h y l  m e t h a c r y l a t e  A a / a =  0.3%; AX/X-- 0 .2%.  

2. G l a s s  - <<-  Z.0; - < < -  1.4. 
3. B i smuth  - < < -  12.6; - <<- 9.0.  
4. S i l v e r  - < < -  89.5; - <<-63~ 

T h e r e f o r e ,  the p r e s e n c e  of  con t ac t  h e a t  r e s i s t a n c e s ,  t h e i r  d i f f e r e n c e  f o r  d i f f e r e n t  s a m p l e s ,  and t h e i r  
n o n c o n s t a n c y  f o r  i d e n t i c a l  s a m p l e s  in d i f f e r e n t  e x p e r i m e n t s  c o n s t i t u t e  the ma in  s o u r c e  of  e r r o r s  in  the d e t e r -  
m i n a t i o n  of t.p.Co of high h e a t - c o n d u c t a n c e  m a t e r i a l s .  Even the m o s t  c a r e f u l  p o l i s h i n g  and  l u b r i c a t i o n  of the 
s a m p l e s  i s  not  e f f ec t ive  in e l i m i n a t i n g  t h e s e  f a c t o r s .  In o r d e r  to d e t e r m i n e  t.p.Co of  high h e a t - c o n d u c t a n c e  
m a t e r i a l s  on thin s a m p l e s  i t  i s  n e c e s s a r y  to deve lop  m e t h o d s  tha t  would be f r e e  f r o m  the d i s a d v a n t a g e s  m e n -  
t ioned  above .  

F o r  th is  p u r p o s e  we have  m a d e  u s e  of c e r t a i n  c h a r a c t e r i s t i c s  of the t e m p e r a t u r e  f i e l d ,  on which  the 
me thod  of  two t i m e - t e m p e r a t u r e  i n t e r v a l s  i s  b a s e d  [3, 4], and  of the l aw of  a d d i t i v i t y  of h e a t  r e s i s t a n c e s ,  the 
use  of which  i s  p e r m i s s i b l e  in  n o n s t a t i o n a r y  r e g i m e s  i f  the t h e r m a l  a c t i v i t y  of the h e a t  r e c e i v e r  i s  g r e a t e r  
than the t h e r m a l  a c t i v i t y  of the i n v e s t i g a t e d  m a t e r i a l  [5]~ 

The t e m p e r a t u r e  f i e l d  o f  the  i n v e s t i g a t e d  shee t ,  in con tac t  wi th  a s e m i i n f i n i t e  c y l i n d e r  p l a y i n g  the  r o l e  
of  the hea t  r e c e i v e r ,  i s  d e s c r i b e d  by the equa t ion  [3] 

0 = (t i+  r162 y - -  cc eric 3y + a S eric 5y - -  . . .), 
where 

h e - -  1 ~ )~s 
Y =  2 ] / a ~ - - '  a = "  1' e = - -  b =  . . . .  e -}- b V-a '  v' a~ 

Y 

erfcy = 1 - -  err y, erf y = . l ~ . ~ e - d y . u '  , (1) 

0 

We note  that  the d i r e c t  a p p l i c a t i o n  o f  the me thod  of two t i m e - t e m p e r a t u r e  i n t e r v a l s  [3] f o r  d e t e r m i n i n g  
t . p . c ,  in cond i t ions  e < 1 and 0 > 0.50 i s  c o m p l i c a t e d  by the  f ac t  that  the quan t i ty  k = A r a / A T  1 b e c o m e s  i n s e n -  
s i t i v e  to the changes  of e and  p.  T h e r e f o r e , w e  m a d e  u s e  of  such  c h a r a c t e r i s t i c s  of the t e m p e r a t u r e  f i e ld  that  
con ta in  q u a n t i t i e s  a c c e s s i b l e  to m e a s u r e m e n t s  wi th  the s m a l l e s t  e r r o r s  [4]. 

Equat ion  (1) e n a b l e d  us  to c o n s t r u c t  a t ab l e  o f  the d e p e n d e n c e  e / y  = f(e ,  O). The g r a p h s  o f  th is  d ependence  
a r e  g iven  in F ig .  1. i t  i s  ev iden t  f r o m  the g r a p h s  that  f o r  l a r g e  v a l u e s  of (9 and  s m a l l  e the  r a t i o  ( e / y ) l i m  i s  
i ndependen t  of  e,  i . e . ,  ( e / y ) l i m  = M wi l l  be c o n s t a n t  f o r  a g iven  va lue  0 > 0.50 and e < 0.7 wi th  an e r r o r  of  1-3%. 

In th i s  c a s e  i t  i s  a d m i s s i b l e  to r e g a r d  M a s  a s i n g l e - v a l u e d  funct ion  of O. The  d e p e n d e n c e  M = f(o)  i s  
shown in F i g .  2. I t  fo l lows  f r o m  the no ta t ion  in Eq.  (1) tha t  

~ = b e V - a - =  bh M 
2W~- " (2) 

H e r e  the t ime  "r i s  r e c k o n e d  f r o m  the s t a r t  o f : the  c on t a c t  of the h e a t e r  wi th  the s a m p l e .  The  n u m e r i c a l  v a l u e s  
of  M fo r  d i s c r e t e  v a l u e s  of O a r e  g iven  in Tab le  1. 

1 5 3 2  
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F i g .  1. G r a p h s  of the  d e p e n d e n c e  ~ / y  = f(~, O). 

F i g .  2. G r a p h  of t he  d e p e n d e n c e  M = f(O) �9 O- 102. 

T A B L E  1. Dependence  M = f(o)  

I 
0 0,50 0,55 0,60 0,65 0,70 0,75 0,80 I 0,85 0,90 

M 1,600 1 , 8 6 3  2 , 2 0 0  2 , 7 2 0  3 , 3 4 7  4 ,200  5,415 7,400 l1,20 

Apply ing  f o r m u l a  (2) to two d i f f e r e n t  t ime  i n s t a n t s  T1 and w2 we ge t  

bh 
)~ - - -  M ' ,  ( 3 )  

2~' Aw 

w h e r e  

- _ _  8 , AT ~ T 2 - -  T 1.  

The v a l u e s  o f  M' c o r r e s p o n d i n g  to d i f f e r e n t  v a l u e s  of O 1 and 02 a r e  g iven  in  T a b l e  2. 

F o r  d e t e r m i n i n g  the c o e f f i c i e n t  of  t h e r m a l  c onduc t i v i t y  in  cond i t ions  ~ < 1 we can  u s e  f o r m u l a s  that  fo l low 
f r o m  the no ta t ion  in Eq.  (1): 

h 2 

a = ( 4 )  

o r  

h 2 
a (5) 

4 p AT 1 

In o r d e r  to a v o i d  the f o r m a t i o n  of  l a r g e  e r r o r s  we need  t a b l e s  fo r  d e t e r m i n i n g  the v a l u e s  of Yl o r  we m u s t  
choose  p v e r y  r a t i o n a l l y .  In  o r d e r  to c o n s t r u c t  w ork ing  t ab le s  fo r  Yi = f(w2/wl) o r  p = f(AT2/A~l) i t  i s  n e c e s s a r y  
to c h o o s e  such  v a l u e s  of Oi ,  f o r  which  the r e l a t i v e  change  of  the func t ions  Yl and p would  not  d i f f e r  much  f r o m  
the changes  of the a r g u m e n t s  k '  = T2/Wl and k = AT2/A~-I, i . e . ,  the  changes  in A y / y  and Al~/p m u s t  not be v e r y  
much s m a l l e r  than the changes  in  z~k'/k ) a n d A k / k ,  r e s p e c t i v e l y .  
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TABLE 2. Dependence M' = f(O1, 02) 

0. 
0,50 0,55 0,60 0,05 0,?0 0,75 

0,55 I 0,955 0,60 1,51 
0,65 2,20 
0,70 2.94 
0,75 3,88 
0,80 5,t8 
0.85 7,22 
0,90 11,08 

1,17 
1.98 
2,78 
3.76 
5,09 
7,17 

11,05 

1,60 
2,52 
3,58 
4,95 
7,06 

10,98 

1,95 
3,20 
4,68 
6,87 

10,86 

2,54 
4,25 
6,60 

10,69 

3.42 
6,10 

10,38 
5,05 
9,80 

0,80 0,85 

8,40 

The most  suitable tables for  determining the thermal diffusivity will be those constructed for the values 
01 < 0.40 and 02 > 0.65. Otherwise,  small  e r r o r s  in the determination of "r2/'rl or  A~-2/~- 1 lead to large e r r o r s  
in the determination of Yl and p and, hence, of  the thermal  diffusivitY a. On a semiautomatic  device [3] o b s e r .  
ra t ions can be made f rom the s ta r t  of the contact Of the heater  with the sample and small Lime intervals can be 
determined quite accurate ly .  In this case the thermophysical  cha rac te r i s t i c s  can be determined f rom formulas  
(2), (4) using the mos t  suitable tables of Yl = f(T2/T1). The scheme of the labora tory  equipment and the exper i -  
mental technique remain  the same as in the f i r s t  method of two t i m e - t e m p e r a t u r e  intervals [3]. In o rde r  to 
satisfy the condition e < 0.7 it is necessa ry  to use heat r ece ive r s  with large values of the heat activity b; this 
follows f rom the express ion c = ?~/'br In the determination of t .p.c, of high heat-conductance samples of 
small thickness metallic heat r ece ive r s  (lead, iron,  copper) and heaters  with large heat capacity should be used. 
It must  be r emembered  that the length of the metall ic heat r ece ive r  determined f rom the cr i ter ion h _> 4 a~-B-BI. 
must  be large [3]~ 

We especial ly note that the values of Z and a,  obtained f rom formulas  (2) and (4) or  (3) and (5) for high 
heat-conductance mate r ia l s  are  not the true values of the t,p.c. T h e  effect of the contact lubrication has r e -  
ma ined  unclear  and unaccounted for .  These values of  t.p.c, should be regarded  as effective values ~ and a" for 
a mult i layer sys tem.  In o rder  to go f rom the effective values ~ and H to the true values we can make use of the 
law of additivity of heat res i s tances :  

n 

R = Z Ri' (6) 
i ~ 1  

This law holds for s tat ionary heal reg imes .  However,  it is shown in [5] that for  c ~ 1 and symmet r i c  a r r a n g e -  
ment of the contact heat res i s tances ,  formula  (6) is applicable with 1-2 % e r r o r  even for  nonstationary reg imes .  
In our  case the law of additivity of  heat res i s tances  has the form 

where 

H h 
- -i- Ro, ( 7 )  

H = h -f~ 2ho, Ro - 2h~ 
)~0 

The values of R 0 for  a given lubricant should be determined experimentally f rom a reference  mater ia l  
with thermophysical  proper t ies  and hea t - t r ans fe r  conditions close to the investigated mate r ia l s .  The heat 
rece ivers  must  be the same as  in the determination of the t.p.c, of the investigated samples.  

As follows f rom formula (7), the value of 1~ for the re fe rence  material  A will be 

HA hA --~h~[ I 1 1 
�9 ( 8 )  

Here it  has been assumed that H A = hA + 2h 0 -~ h A, Since the thickness of the contact layer  2h 0 must  be v e r y  
small,  being a hundredth or  a thousandth of a mil l imeter .  Thus, for  determining the thermal conductivity il, f i r s t  
the effective value ~ must  be found f rom formula  (2) o r  (3), then the quantity p -- ( H / ~ ) -  R0, and finally, the value 
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TABLE 3. R e s u l t s  of O b s e r v a t i o n s  ~ = (10.2 • 0.2) W / m  �9 deg 

N/No, %] 100 75 60 50 45 40 35 I 30 25 

0 
r, SCC 

V( 
M 

0,25 
5,4 

0,40 
15,5 

0,50 
30,0 
5,477 
1,600 
9,9 

0,55 
38,7 
6,221 
1,863 

10,1 

0,60 
56,0 
7,483 
2,200 

10,0 

0,65 
79,2 
8,899 
2,720 

10,3 

I 
0,70 

115,5 
10,74 
3,347 

10,5 

0,75 
196,0 
14,00 
4,200 

10,I 

= h / p  

m u s t  be computed  a cco rd i ng  to f o r m u l a  (7). The coe f f i c i en t  of th ermal  d i f fus iv i ty  can be d e t e r m i n e d  in the 
fo l lowing  way.  The  law of  addit iv i ty  of v o l u m e t r i c  heat  c a p a c i t i e s  h as  the f o r m  

V C  = .:.., V i C  v 
i=I 

(9) 

For our  c a s e  this  law wi l l  be 

C H  = C h  -]-- 8, where 6 = 2C0h 0. 

Hence 

CH - -  8 
C = - - h  (10) 

Knowing the heat  capac i ty  C we find 

a = ),,/C. (11)  

The quantity 5 ,  taking account  of  the total e f f e c t  of the contact  lubr icat ion  on the r e s u l t s  o f  o b s e r v a t i o n s ,  
can be d e t e r m i n e d  e x p e r i m e n t a l l y  f r o m  the r e f e r e n c e  m a t e r i a l  A: 

(hA ZA ) 
= CAHA - -  CA hA "-" hA (CA - -  CA ) = hA aA aA ' ( 1 2 )  

s i n c e  

HA -~- hA. 

We g ive  an e x a m p l e  o f  d e t e r m i n a t i o n  of  t .p .c ,  of  high h e a l  conductance  m a t e r i a l s  on thin s a m p l e s .  

The so l id  c e r a m i c  d i e l e c t r i c  had t h i c k n e s s  h = 4 .67 �9 10 -3 m.  The e x p e r i m e n t  was  conducted f r o m  the 
s tart  of  the contact  of  the hea ter  with the �9 in an i ron  heat  r e c e i v e r  with thermal  ac t iv i ty  b = 14500 W-  
s e c l / 2 / m  .dego Soap water  wa s  u s e d  for  i m p r o v i n g  the thermal  contac t s .  The  o b s e r v a t i o n s  and the r e s u l t s  of 
the computat ions  w e r e  as  fo l lows  (see  Table  3). For  d e termin in g  the coe f f i c i en t  of thermal  d i f fus iv i ty  f rom 
f ormula  {4) we can u s e  {even though they are  not the m o s t  su i tab le ,  they are  ava i lab le )  tables  [3] o f  the depend-  
ence  Yl = f{~-2/T0 for  N1/N 0 = 0 .75 ,  N2/N 0 = 0.50 and for  N1/N 0 = 0.50; N2/N 0 = 0 .25 .  In the f i r s t  c a s e  rl = 5:4 s e c ,  
~'2 = 30.0 s e c ,  ~'2/T1 = 5.55,  Yl = 0.517; h e n c e ,  

(4,67) -0 . 10-~ 
a = = 378.10 -s mZ/sec 

4(0.517)2.5.4 

In the s econd  c a s e  ~'l = 30.0  sec;  T2 = 196.0  sec ;  ~'2/~-1 = 6.53; Yl = 0.220; h e n c e ,  

a ~  4.67 ~. 10-6 
375. I0  -8 rnZ/sec 

4 (0 .22)  2 �9 30.0 
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T A B L E  4. R e s u l t s  of A n a l y s i s  of  the O b s e r v a t i o n s  X = (10.4 ~: 
.0.3) W / m "  deg  

0,50--0,75 [ 
0,55--0,75 
0,60--0,75 
0,65---0,7 5 
O, 50--0,70 
0.55--0,70 
0,60--0,70 
0,50--0,65 
0,55--0,65 

3,88 
3,76 
3.58 
3,20 
2,94 
2,78 
2,52 
2,20 
1,98 

166,0 
157,3 
140,0 
116,8 
85,5 
76,8 
59,5 
49,2 
40,5 

12,88 
d2,54 
11,82 
10,72 
9,25 
8,76 
7,71 
7,01 
6,36 

10,2 
10,1 
10,2 
lO,1 
10,7 
10,7 
11,0 
10,6 
10,4 

Average :1 t0,4 

0,2 
0,3 
0,2 
0,3 
0,3 
0,3 
0,6 
0,2 
0,0 

0.3 

These  s a m e  t ab le s  f o r  e = f(~'2/~'l) g ive  the v a l u e s  el = 0.356 and ~2 = 0.355.  

Then X = be~Ta = 14500" 0.3 56 �9 19 ~ 1074 = t001 W / m .  deg .  

The p r o x i m i t y  of  the ob t a ined  v a l u e  of  X to the m e a n  v a l u e  ~ = 10.2 W / m "  deg ob t a ined  by an i n d e p e n d e n t  
me thod  i s  a t en ta t ive  c r i t e r i o n  of the  r e l i a b i l i t y  of  the c o m p u t e d  v a l u e s  of X and a. The  t h e r m o p h y s i c a l  c h a r a c -  
t e r i s t i c s  ~ and a can  a l s o  be  c o m p u t e d  f r o m  f o r m u l a s  (3) and  (5)0 

The o b s e r v a t i o n s  a r e  conven i en t l y  a n a l y z e d  in  a c c o r d a n c e  with  the  fo l lowing  s c h e m e  (see  Tab le  4) .  

F o r  d e t e r m i n i n g  the t h e r m a l  d i f fu s iv i ty  f r o m  f o r m u l a  (5) one can  use  the a v a i l a b l e  t ab l e s  [3] of  p = f ( A T J  
AT1) f o r  N1/I~ 0 = 0 ,60 ,  N2/N 0 = 0.50,  N J N  0 = 0025 o r  the t ab l e  c o m p i l e d  f r o m  noda l  p o i n t s  [3] fo r  N t /N  0 = 0050, 

~2/~o = 0.40, Nv'~o = 0.30. 

In the  f i r s t  c a s e  A~'t = 14.5 sec ;  A-r 2 = 18005 see ;  A~-jA~- 1 ---- 12.45; p = 0.0951; hence  

4,67 ~. 10-~ 
a = ~- 395.10 -s mZ/see. 

4.0.0951.14.5 

The s a m e  tab le  g i v e s  e = 0.348.  T h e r e f o r e  h ~: be4"~-= 14500o. 0.348 �9 19.9 �9 10 -4 = 10.1 W / m  �9 deg .  

In the s e c o n d  c a s e  A~- t - 26.0 see ;  A1- 2 = 85.5 sec ;  A~-2/A ~- 1 ---- 3.29; p = 000527; e = 0.369; hence  

4.672 . 10-+ 
a = = 395.10 -s m2/see, 

4.0.0527.26.0 

L =  14500.0.369. t9.9.10 -4 = 10.6 W/m.deg.  

J u s t  a s  in the  p r e c e d i n g  c a s e  the ob ta ined  va lue  of ~ can  be u s e d  fo r  a p r e l i m i n a r y  check on the c o r r e c t -  
n e s s  of  the  d e t e r m i n a t i o n  of  the e f f e c t i v e  v a l u e s  of the t . p . c .  In the p r e s e n t  e x a m p l e  the e f f ec t ive  v a l u e s  of the 
t .p .c ,  wi l l  be X = 10.3 W / m  . d e g ,  ~ = 386" 10 -8 m 2 / s e c ,  ~ -- 2 .67 .105  J / m  3 �9 deg .  In o r d e r  to go o v e r  f r o m  the 
e f fec t ive  v a l u e s  ~ 'and  ~ to the t rue  v a l u e s  ~ and a t h e e a l i b r a f l o n  t e r m s  R 0 and a m u s t  be d e t e r m i n e d  f r o m  
f o r m u l a s  (8) and  (12) f r o m  the o b s e r v a t i o n s  wi th  the r e f e r e n c e  m a t e r i a l .  The  fo l lowing  v a l u e s  of the t,poc. 
w e r e  u s e d  f o r  a r e f e r e n c e  s a m p l e  of  t h i c k n e s s  h --- 4,65 �9 10 -3 m:  

~,A = 21,0 W/m.deg aA = 6 0 0 . 1 0  -s  rrt2/sec, 

~A ---= 18,1 W/m .deg aA = 545. t0 -s raZ/sec. 

in t h i s  case  

( 1 1 ) ~ 4 . 6 5 . 1 0 _ 3 (  1 I )=35 ,4 .10_~  n~.deg/W: 
Ro = hA ~ A  ~n �9 18.1 21.0 

6 = h A  ~ a.~, 5 ,45 
21 \ 

}. 103 = - -  790 I/m 3 -deg. 
6,0 / 
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Then 

and hence  

/ /  
p = -=- - -  Ro - 

4,67.10 -3 

10,3 
0.0354.10 -6 = 0.417.10 -3 m 2 .deg/W, 

~ _  h _ 4.67.10 -~ 11,2 W/m.deg 
p 0,4t7.10 -3 

C h -  6 2.67.106 .4,67.10 -3 -i- 0,79.103 
h 4.67. I0 -3 

_ 13.24.106 2.84.106 J/m 3 .deg 
4,67 

11.2 
a --  --  -- 395.10 -8 m2/sec , 

C 2.84.106 

In the me thod  p r o p o s e d  h e r e  the v a l u e s  of the t~ can be o b t a i n e d  r e p e a t e d l y  f r o m  a s ing le  e x p e r i m e n t ;  
this  r e d u c e s  the e r r o r  in  the d e t e r m i n a t i o n  of  the t .p . c .  When the cond i t ions  of the e x p e r i m e n t  i n d i c a t e d  e a r -  
l i e r ,  a r e  s a t i s f i e d ,  the  e r r o r  in  the d e t e r m i n a t i o n  o f  the t .p .c ,  does  not  exceed  5%. 

N O T A T I O N  

a~ coe f f i c i en t  of t h e r m a l  d i f fus iv i ty ;  ~, coe f f i c i en t  of t h e r m a l  conduc t iv i ty ;  C, v o l u m e t r i c  hea t  capac i ty ;  c ,  
s p e c i f i c  hea t ;  C = )u/a = cp; p, densi ty~ b, t h e r m a l  ac t i v i t y  o r  h e a t - a c c u m u l a t i n g  capac i t y ;  h, t h i cknes s  of the 
i n v e s t i g a t e d  m a t e r i a l ;  he, t h i c k n e s s  of the l u b r i c a n t  con tac t  l a y e r ;  R, h e a t  r e s i s t a n c e ;  V, vo lume;  O, r e l a t i v e  
t e m p e r a t u r e ;  T, t ime ;  N ,  g a l v a n o m e t e r  r e a d i n g s .  
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3. 

4. 
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