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S P E C I F I C  H E A T  O F  M E T A L S  

The spec i f i c  hea t  of m e t a l s  sub jec t ed  to r a p i d  hea t ing  is  u sua l ly  d e t e r m i n e d  by p lo t t ing  the t e m p e r a -  
t u r e  of the  i nves t i ga t ed  m e t a l  aga ins t  t i m e .  This  n e c e s s i t a t e s  r e p e a t e d  m e a s u r e m e n t  of the  t e m p e r a t u r e  T 
at  d i f f e ren t  t i m e s  (see  [1], for  i l i s tance) .  By d i f f e r en t i a t i ng  T with r e s p e c t  to the t ime  "r the  spec i f i c  heat  

e (1) 
c - -  (mdT) / d'~ 

can be ca l cu l a t ed .  Here  m is  the m a s s  of the wi re  and P i s  the  power .  

Below we d i s c u s s  a v a r i a n t  of the r a p i d - h e a t i n g  method  i n  which the r e q u i r e d  d e r i v a t i v e  dT/d~- at  a 
p a r t i c u l a r  point  and, hence,  the  spec i f i c  hea t  at the c o r r e s p o n d i n g  t e m p e r a t u r e  a r e  d e t e r m i n e d  in a s ing le  
hea t ing .  

The setup fo r  m e a s u r e m e n t  of the spec i f i c  heat  of m e t a l s  by the p r o p o s e d  method  i s  shown in F ig .  1, 
whe re  1 i s  the spec imen ,  2 i s  a t i m e  r e l a y ,  3 is  an a m p l i f i e r  (a), 4 i s  a Schmit t  t r i g g e r  (T), 5 i s  a t i m e r ,  
6 i s  a dc p o t e n t i o m e t e r ,  and 7 i s  a fas t  key .  

C lo su re  of the c i r c u i t  conta in ing the  s t o r a g e  b a t t e r y  E, the b a l l a s t  r e s i s t o r  R 5, and the i nves t i ga t ed  
w i r e  R T in i t i a t e s  hea t ing  of the w i re ,  thus r educ ing  i ts  r e s i s t a n c e  and i n c r e a s i n g t h e  vo l tage  drop  on i t .  
When the vo l tage  on the w i r e  r e a c h e s  a p a r t i c u l a r  l eve l  Ui, equal  to the vo l tage  d rop  on the r e s i s t a n c e  R 1, 
the t h r e s h o l d  c i r c u i t  A 1, T i t r i g g e r s  the t i m e r .  When the vo l tage  on the w i r e  r e a c h e s  the leve l  U 2 (voltage 
d rop  on R I + R  N) the second  t h r e s h o l d  c i r c u i t  A 2, T 2 o p e r a t e s  and the t i m e r  s tops .  Thus,  the i n t e r v a l  of 
t i m e  A:~ in which the vo l tage  on the wi re  i n c r e a s e s  by AU=U 2 - U 1 i s  m e a s u r e d  d i r e c t l y .  In the  c a s e  of 
s m a l l  va lue s  of AU the a p p r o x i m a t e  va lue  of the d e r i v a t i v e  i s  

d U  / d~; : A U / A T (2) 

The va lue  of th is  d e r i v a t i v e  mus t  be a s s i g n e d  to the  mean  vol tage  

u =lh  (vl + v~) (3) 

Subst i tut ing Eqs .  (2) and (3) in Eqo (6) of [1], we obta in  

7 ,E~ & 

Fig .  1 

c - -  mR2EAU ~ - -  Ro d T  ' t ~ 1 {  8 -~  R i 

(4) 

Here  R 0 is  the  r e s i s t a n c e  of the i nves t i ga t ed  s p e c i m e n  at 0 ~ C, 
m is  the m a s s  of the w i re ,  E i s  the emf of the s t o r a g e  b a t t e r y ,  R i s  
the sum of the b a l l a s t  and in t e rna l  r e s i s t a n c e s  of the  s t o r a g e  b a t t e r y ,  
and a i s  the  t e m p e r a t u r e  coef f ic ien t  of the  r e s i s t a n c e  of the  i n -  
v e s t i g a t e d  meta l .  
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To t e s t  t h i s  method  we m e a s u r e d  the spec i f i c  heat  of p l a t i num at t e m p e r a t u r e s  of 450-1300 + K. The 
p l a t i num wi r e  was 0 .05 m m  in d i a m e t e r  and 200 m m  long.  The two iden t ica l  t h r e s h o l d  c i r c u i t s ,  con-  
s i s t i ng  of b roadband  a m p l i f i e r s  A 1, A z and S c h m i t t t r f g g e r s  T 1, T2, and the t i m e r  we re  s i m i l a r  to those  
d e s c r i b e d  in [1]. The vo l tage  E of the  s t o r a g e  b a t t e r y  was  110 V, and the r e s i s t a n c e  R was  24-50 ohm. 
The r a t e  of hea t ing  of the  w i r e  was 30-100 thousand  d e g / s e c .  The va lue  of AU v a r i e d  f r o m  0 .7  to 1 .5  V, 
and AT at d i f f e r en t  t e m p e r a t u r e s  v a r i e d  f r o m  200 to 1500 p s e c .  F o r  th is  r ange  of AU the d e r i v a t i v e  dU/dz ,  
c a l cu l a t ed  f r o m  f o r m u l a  (2), was p r a c t i c a l l y  independent  of AU. 

The ob ta ined  r e s u l t s  of m e a s u r e m e n t  of the spec i f i c  heat  of p l a t inum a g r e e d  within the  l i m i t s  of e x -  
p e r i m e n t a l  e r r o r  with the  da t a  pub l i shed  in [1]. A p r o v i s i o n a l  e s t i m a t e  of the e r r o r  of m e a s u r e m e n t  of 
spec i f i c  heat  by the p r o p o s e d  method  is  about 270. 
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