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R e s u l t s  a r e  shown p e r t a i n i n g  to m e a s u r e m e n t s  of the s p e c i f i c  hea t  (Cp) m a d e  on T e f l o n - 4 0  
and B F - 2  p o l y m e r i z e d  g lue  in the  10-300~ t e m p e r a t u r e  r a n g e .  At  T > - 100~ Cp b e c o m e s  
a l m o s t  a l i n e a r  func t ion  of T. 

In v a r i o u s  b r a n c h e s  of l o w - t e m p e r a t u r e  e n g i n e e r i n g  one u s e s  p o l y m e r  m a t e r i a l s  and,  t h e r e f o r e ,  i t  
is  c e r t a i n l y  i m p o r t a n t  to e x a m i n e  t h e i r  t h e r m o p h y s i c a l  p r o p e r t i e s  in such  a p p l i c a t i o n s .  In th i s  a r t i c l e  the 
a u t h o r s  p r e s e n t  r e s u l t s  o b t a i n e d  in m e a s u r i n g  the s p e c i f i c  h e a t  of T e f l o n - 4 0  and B F - 2  p o l y m e r i z e d  glue 
o v e r  the  10-300~ t e m p e r a t u r e  r a n g e .  The  m e a s u r e m e n t s  w e r e  m a d e  in a v a c u u m - t y p e  a d i a b a t i c  c a l o r i m -  
e t e r  s i m i l a r  to the  one d e s c r i b e d  in [ 1 ] .  Some i m p r o v e m e n t s  m a d e  by  the a u t h o r s  have  b e e n  d e s c r i b e d  in 
[2]. A c t u a l l y ,  the c a l o r i m e t e r  was  a t h i n - w a l l e d  c y l i n d r i c a l  c o p p e r  v e s s e l  ( d i a m e t e r  30 m m  and he igh t  
30 mm)  with a r e m o v a b l e  l id .  On the o u t s i d e  s u r f a c e  of  th i s  c y l i n d e r  was  moun te d  a h e a t e r  which  could  be  
s h i e l d e d  with  a c o p p e r  foi l .  The  t e m p e r a t u r e  was  m e a s u r e d  with a s t a n d a r d  p l a t i n u m  r e s i s t a n c e  t h e r m o m -  
e t e r  i n s e r t e d  into  a c o p p e r  tube which  had  b e e n  p l a c e d  a long  the c a l o r i m e t e r  ax i s  and  s o l d e r e d  to i t s  bo t t om.  
T h e r m a l  c o n t a c t  was  e n s u r e d  by  a t ight  p a c k i n g  a r o u n d  the t h e r m o m e t e r  bulb  wi th  a thin l a y e r  of  l u b r i c a -  
t ion g r a d e  D-1  g r e a s e .  

op 

800 

~,oo 

/ 
/ 

0 ZOO ~00 300 7" 

_ 

/ b 
0 tO0 gO0 

F i g .  1. Spec i f i c  h e a t  Cp ( J / k g . ~  a s  a 
func t ion  of the  t e m p e r a t u r e  T (~ a) 
T e f l o n - 4 0 ;  b) B F - 2  g lue .  

The  Tef lon  s p e c i m e n  in the f o r m  of f ine ch ips  was  
p l a c e d  i n s ide  the c a l o r i m e t e r ,  w h e r e u p o n  the l a t t e r  was  
c o v e r e d  and s e a l e d .  G a s e o u s  h e l i u m  was  u s e d  a s  the h e a t  
e x c h a n g e r  m e d i u m .  Both a i r  was  e v a c u a t e d  and h e l i u m  was  
i n j e c t e d  th rough  a l e a d e n  c a p i l l a r y  which  had  b e e n  s o l d e r e d  
to the l i d .  L a t e r  on th i s  c a p i l l a r y  was  ben t  o v e r  and u n -  
s o l d e r e d .  

F o r  m e a s u r i n g  the s p e c i f i c  hea t  of B F - 2  g lue ,  the 
l a t t e r  was  p a s t e d  on a c o p p e r  fo i l  wound into a s p i r a l  and 
p l a c e d  snug ly  i n s ide  the c a l o r i m e t e r  (with g r a d e  D-1  s e a l -  
ing g r e a s e ) .  In th i s  c a s e  t h e r e  was  no need  fo r  the hea t  
e x c h a n g e r  gas  and the ' c a l o r i m e t e r  r e m a i n e d  open.  The  

T A B L E  1. Spec i f i c  Hea t  of  T e f -  
l o n - 4 0  
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T A B L E  2. Spec i f i c  Hea t  o f B F - 2  
Glue 
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iJ/kg.*C J/kg.*C 
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glue was pasted on the copper foil in several dabs of thin layer, after which it was po[ymerized by heating 
for 1.5 h at 120~ The total mass of glue was 3.24 g and the mass of copper was 14.45 g. The heat capac- 
ity of  copper (and also of the ca lor imeter)  was accounted for by auxil iary measurements .  

The accuracy  in measur ing  the specific heat of Teflon was 3% below 30~ and 1% within the 30-300~ 
range. The e r r o r  in measur ing  the specific heat of BF-2  glue was 5-6% below 30~ and approximately 3% 
at higher t empera tures .  

The values of the specific heat (Cp) at various t empera tu res  are  given in Tables i and 2. The 
general  trend of the tempera ture  cha rac te r i s t i c  is shown in Fig. 1. Over a wide range above 100~ the 
specific heat of Teflon-40 is a l inear function of the tempera ture .  The specific heat of BF-2  glue is also 
a lmost  a l inear function of the tempera ture  within this range.  Such a charac te r i s t ic  of the specific heat is 
typical of po lymer  mate r ia l s  (see, for example, [3]), and is explained as a consequence of the "chain" 
s t ruc ture  of these sys tems  [4, 5]. At a sufficiently low tempera ture  (not considered in this test), however,  
the relat ion between specific heat and tempera ture  should become normal ,  i . e . ,  Cp ~ T 3 [5], which in the 
case  of BF-2  glue has been confirmed by the measurements  below 4.2~ in [6]. 
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NOTATION 

is the temperature, ~ 
is the specific heat at constant pressure, J/kg. ~ 
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