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An express ion in the form 

p~dp = Koe$ZZdt (1) 

is widely used to descr ibe  t rans ient  creep phenomena in the f ramework of the theory  of s t ra in  hardening. 

Here  p is creep strain,  ~ is s t r ess ,  t is t ime, and a,  K0, and/3o are  mater ia l  constants at a given 
t empera tu re  and in a given s t r e s s  range.  However,  it was observed in [1] that a and/30 do not r emain  con-  
stant when the applied s t r ess  va r i e s  within wide l imits,  in this ar t ic le  this problem is analyzed in more  
detail on the basis of experimental  data ci ted in [2-5]. 

The mater ia l  cha rac te r i s t i c s  are  usually determined in the following way [2]: integrating (1) for (r = 
const and taking i/(i + ~) = m, we obtain the equation 

p =  ~em~oat m ( 2 )  

which in a sys tem of coordinates  log p - l o g  t is represen ted  by a set of s traight  lines with pa rame te r  ~. In 
[2, 4, 5] but not in [3] these s t ra ight  lines were a lmost  parallel ,  which makes it possible to conclude that 

=cons t  in the ent ire  s t r e ss  range under consideration.  

Considering the values of creep s t ra in  corresponding to different s t r e s s  levels at a cer ta in  t ime t, 
f rom (2) we obtain 

lg pj  - -  lg p{ 
~o = 0.4343m (~j -- 6i) (3) 

from which the average  value of/30 is found. 

Analysis  of experimental  data in [2-5] showed that/30 monotonically increases  with or. Values of fl0 
calculated f rom (3) for s t r e s se s  a = 1/2 (~j + ~i) 12 a re  plotted in Fig. 1, curves  1 and 2,relating, r e s p e c t -  
ively, to data f rom [4] and [5]. We see that the s ta tement  /3o = coast  is a ve ry  rough approximation of r e a l -  
ity. It therefore  seems advisable to regard/3o as a function (e.g., a power function) of s t r e s s  and replace 
(1) by an equation in the form 

pC~dp = g e  ~an dt (n ~ i) (4) 

and Eq. (2) by 

~5 em~antm p = ~  (5) 

Taking the logarithm of (5), we obtain 

lg p =  O.4343m3~n-}- lg ( K  t m) (6) 
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If  the p r o c e s s  of  c r eep  is d e s c r i b e d  by (4), then expe r imen ta l  points  p lo t ted  in coo rd ina t e s  log p _0-n 
should  l ie on one of  a se t  of s t r a igh t  l ines  with a p a r a m e t e r  t. The index n is d e t e r m i n e d  f r o m  the c o n d i -  
t ion s t ipula t ing  that  t h r ee  e x p e r i m e n t a l  points  r e p r e s e n t i n g  the s ta te  0-1, Pl; 0"2, P2; 0-3, P3; at  a c e r t a i n  t ime  
t (where  0-1 < 0-2 < 0-3) should lie on one s t r a igh t  l ine 

(~2 n - -  ~1 n) lg p~ q- (~3 n - -  ~2 n ) lg pl - -  (~s n - -  g n) lg p2 ---- 0 (7) 

When data  f r o m  [2-5] w e r e  p r o c e s s e d ,  it was  found that  expe r imen ta l  points  plot ted in coo rd in a t e s  
log p _0-n at t = cons t  do, in fact ,  lie on a se t  of  a l m o s t  pa ra l l e l  s t r a igh t  l ines.  Fo r  ins tance ,  ana lys i s  of  
data  f r o m  [5] showed that  the va r i a t i on  in fl d e t e r m i n e d  in d i f ferent  i n t e rva l s  (0-i, o-j) f r o m  (6) with the aid 
o f  a f o r m u l a  

lg pj -- Ig p~ 
= 0.4343m (gin __ gin) (8) 

does not exceed  • 

Solving Eq. (7) gave  the following va lue s  of  n: 

fo r  du ra lumin  D16T at 150~ [2] n = 2.817, 
for  h igh-qua l i ty  s t r u c t u r a l  30CrMo at 500~ [3] n = 2.188 
fo r  N imon ic -75  a t  6500C [4] n = 1.495 
and for  an a luminum a l loy  at 200 ~ C [5] n = 2.620. 

The  cons tan t  K is d e t e r m i n e d  by the  p rev ious  method  [2]~ 

Creep  c u r v e s  ca l cu la t ed  f r o m  (4) a r e  in v e r y  good a g r e e m e n t  with expe r imen ta l  data .  F i g u r e s  c i ted  
above  show that  n o sc i l l a t e s  about  va lues  whose  m e a n  is a p p r o x i m a t e l y  2.0. Since the in t roduct ion  of an 
addit ional  m a t e r i a l  cons tan t  in (4) is,  g e n e r a l l y  speaking,  undes i rab le ,  it is  adv isab le  (in v iew of  the r e s u l t  
obtained) to take  n = 2 in (4), t h e r e b y  leaving  unchanged the me thod  of  de t e rmin ing  m a t e r i a l  c h a r a c t e r i s t i c s  
[2]. 

The r e s u l t s  of  p r o c e s s i n g  data  f r o m  [2] axe r e p r o d u c e d  in Fig.  2, where  the dashed  l ines  r e p r e s e n t  
c u r v e s  ca l cu la t ed  f r o m  (4) with n = 2.620, the  sol id  l ines  r e p r e s e n t  c u r v e s  ca lcu la ted  f r o m  (4) with n = 2, 
the d o t - d a s h  l ines  a r e  c u r v e s  ca l cu l a t ed  f r o m  (1), and the n u m b e r s  indica te  s t r e s s  l eve l s  (in k g / m m  2) at 
which c r e e p  t e s t s  w e r e  c a r r i e d  out.  

Thus,  without  compl i ca t ing  the  me thod  of  de t e rmin ing  m a t e r i a l  cons tan t s ,  c u r v e s  ca l cu la t ed  f r o m  (4) 
with n = 2 give a subs tan t i a l ly  be t te r  app rox ima t ion  than those  ca lcu la ted  f r o m  (1). 

Thanks  a r e  due to M. V~ Mi t rofanov  and G~ Ya. Sofienko fo r  the i r  a s s i s t a n c e  in the p r o c e s s i n g  of 
expe r imen t a l  da ta  and to O. V. Sosnin who s p o n s o r e d  th is  work.  
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