
With the except ion  of the 427~ t e s t  condi t ions  where  
the a v e r a g e  e r r o r  was 6.2 pct ,  mos t  of the ca l cu l a t ed  
va lue s  fe l l  within 5 pc t  of the c o r r e s p o n d i n g  e x p e r i m e n -  
t a l l y  d e t e r m i n e d  u l t ima te  s t r eng th ,  d i f fe r ing  by  4.5, 3.9, 
and 3.5 pct ,  r e s p e c t i v e l y ,  for  the RT,  593 and 649~ 
t e s t  condi t ions .  

Fig .  3 c l e a r l y  l eads  one to conclude that  the c a l c u -  
l a ted  va lues  of the 0.2 pc t  offset  y ie ld  s t r eng th  is  un- 
d e r e s t i m a t e d  when us ing Eq. [3], e s p e c i a l l y  for  the 
c a s e  of the seven r o o m  t e m p e r a t u r e  va lues  shown at  
the h igher  s t r e s s  l eve l s .  The ca l cu l a t ed  y ie ld  s t r eng ths  
for  the c a s e  of the 593~ t e s t  condi t ions  were  within 
1 pc t  of the e x p e r i m e n t a l  va lues  and those  for  649~ 
be ing  within 7 pct .  The ca l cu l a t ed  room t e m p e r a t u r e  
y ie ld  s t r eng ths  were  low by an a v e r a g e  of 24 pct  and 
those  of the 427~ t e s t  condi t ions  by  19 pct .  A cons tan t  
of 3.1 was  a l so  used  for  the  ca l cu la t ion  of the y ie ld  
s t r eng th .  

The p r e s e n t  s tud ies  show that  s i m i l a r  to the c o r r e -  
la t ion of the r o o m  t e m p e r a t u r e  u l t ima te  s t reng th  l ev -  
e l s  with h a r d n e s s  va lues  as  p r e s e n t e d  by  Tabor  z and 
Cahoon, 1'3 the e l eva ted  t e m p e r a t u r e  t ens i l e  p r o p e r t i e s  
may  be obta ined  f rom c o r r e s p o n d i n g  h o t - h a r d n e s s  
m e a s u r e m e n t s .  Eq. [5], d i f fe r ing  only by  a cons tan t  
f rom Eq. [1] shows exce l l en t  a g r e e m e n t  for  t e s t  t e m -  
p e r a t u r e s  up to 649~ The ca l cu la t ions  of the y ie ld  
s t r eng th  a p p e a r s  to be r e a s o n a b l e  for  only the h igher  
t e s t  t e m p e r a t u r e s .  

R is  i n t e r e s t i n g  to note that  the a v e r a g e  d i a m e t e r s  
of d i s loca t ion  c e l l s  ( subgra ins ) ,  which a r e  f o r m e d  in 

t ens i l e  t e s t s  of 316 s t a i n l e s s  s t e e l  s p e c i m e n s  5 do not 
change s ign i f i can t ly  In the t e s t  t e m p e r a t u r e  r ange  of 
200 to 600~ and the s a m e  should be t rue  for  the ca se  
of 304 s t a i n l e s s  s t e e l  In addi t ion ,  the s t r a i n  ha rden  
tng coef f ic ien t  va lues  a r e  shown to v a r y  i n v e r s e l y  with 
the subgra in  d lmens tons ,  s The s u b s t r u c t u r e  being an 
impor t an t  p a r a m e t e r  In the c o r r e l a t i o n  of h a r d n e s s  
with t ens i l e  s t r eng th  ts  p r e s e n t l y  be ing  eva lua ted  with 
the use of a 200 kV t r a n s m i s s i o n  e l e c t r o n  m i c r o s c o p e .  
In p a r t i c u l a r ,  the d i s loca t ion  a r r a n g e m e n t s  in the r e -  
gion of the h a r d n e s s  indent and in the gage sec t ion  of 
t ens i l e  s p e c i m e n s  s t r a i n e d  to va lues  of about 8 pct  a r e  
be ing  s tudied.  
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In the deve lopment  of Eq. [14] it  is  n e c e s s a r y  to use 
the d e r i v a t i v e  of Eq. [3]. The equa t ions  in the p a p e r  
a p p e a r  as  if the change in Young 's  Modulus  with f was 
neg lec ted .  However ,  we wil l  show he re  that  i nco rpo -  
r a t ing  this  cons ide ra t i on  into the deve lopment  does  
not change the r e su l t .  S ta r t ing  with Eq. [3]. 

Ep* = c* - - -E  (Eq. 3 in text)  

It fol lows that ,  

d~* ~r* dE 

Knowing that  E z >> r the th i rd  t e r m  on the r ight  can 
be neg lec ted .  The r e su l t i ng  e x p r e s s i o n  is  the fo rm 
employed  in the deve lopment  of Eq. [14] in the p a p e r .  
T h e r e f o r e ,  inc luding the change in modulus  with f into 
the deve lopment ,  as  it should be ,  does  not modify the 
o r ig ina l  r e s u l t s .  
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