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A t h e o r y  , i n  wh ich  t h e  ma in  i n f l u e n t i a l  c h a n g e a  i n d u c e d  b y  s h o t  p e e n i n g ,  
the  l o c a t i o n  of  f a t i g u e  c r a c k  s o u r c e  a n d  t h e  f a t i g u e  p r o p e r t i e s  of  m a t r i x  
m e t a l  a r e  c o n s i d e r e d  c o m p r e h e n s i v e l y  , i s  p r o p o a e d  f o r  e v a l u a t i n g  t h e  f a t i g u e  
improvement o f  s h o t  peened  spec imens .  Two f o r m u l a e  a r e  p u t  f o r w a r d  t o  
c a l c u l a t e  t h e  p o s s i b l e  v a l u e s  of a p p a r e n t  f a t i g u e  s t r e n g t h  of  s h o t  p e e n e d  
speneimene, by asaurning the  c r a c k  source  i s  l o c a t e d  e i t h e r  a t  t h e  s u r f a c e  or in 
t h e  s u b s u r f a c e  r e g i o n  b e n e a t h  t h e  h a r d e n e d  s u r f a c e  l a y e r . T h e  a p p a r e n t  f a t i g u e  
s t r e n g t h  i s  r e l a t e d  t o  d i f f e r e n t  a e r i e s  of f a c t o r a  i f  c r a c k  s o u r c e  i s  l o c a t e d  
a t  d i f f e r e n t  p o s i t  ion.  An ' i n t e r n a l  f a t  i g n e  s t r e n g t h "  o f  m e t a l  (which  i s  a b o u t  
35% h i g h e r  than  ' s u r f a c e  f a t i g u e  s t r e n g t h "  of  t h e  same m e t e a l )  i s  u s e d  i n  t h e  
c a s e  when t h e  c r a c k  i n i t i a t e 8  i n  t h e  a u b a u r f a c e  r e g i o n .  

The a c t u a l  v a l u e  of a p p a r e n t  f a t i g u e  a t r e n g t h  o f  s h o t  p e e n e d  s p e c i m e n s  
h d d  be  t h e  s m a l l e r  one be tween  t h e  two c a c a l a t e d  onee .  The  optimum 
improvement i s  a c h i e v e d  when t h e  p r e d i c t e d  v a l u e s  g e t  t o  maximum. T h i s  m e t h o d  
f o r  e v a l n a t  i n g  t h e  f a t  i g a e  improvement a f t e r  e h o t - p e e n i n g  i s  v e r i f i e d  b y  
e x p e r i m e n t a l  r e e n l t s  of a c o m e r c i a 1  s t e e l  (OCr, s h o t  p e e n e d  u n d e r  d i f f e r e n t  
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I NTRODUCT I ON 







.ethod, 4OCr eteel (O.4C and 1. OCr) was need in this work. After quenched at 
gj0C and temptered at 200gC ( group A ) and 550C ( grop C ) ,  specimens of 
5 0 ~  15X10mm were peened with a pneumatic machine and cast steel shots, under 
different condition8 given in Tab 1. From some specimens, a thin layer wae 

after peening, in which caee the ettese concentration coefficient R 2 1 .  
TO abtain the fatigue strengths for 5X106 cycles, three point bending fatigue 
test were carried out under a strese ratio of R=O. 05. The predicted and 
experimentally determined fatigne strengths and the fat igae source 
lacat ion observed by SEM Fractography are listed in Tab 2. W e  can see the 
predicted fatigne strength are very close to the experimental ones with the 
errors less than 5% and most predicted fatigne strength values are a 
little less than the experimental ones. The optimization method is also 
auceessfnl for the nearer the Y value is to 1 , the higher the fatigne 
strength is . 

T a b  2.Predicted and Experimentally Determined Values of 
Fatigue Strength for Peened Specimens of 40Cr  Steel 

Spec h e n  i a :=I.Lx m,x Y Source position Fatigue strength(MPa) 
S m b o l  W a )  W a )  

Predicted Exper imental 




