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INTRODUCTION 

S h o t  Paen ing  i s  a m e t h o d  o f  c o l d  w o r k i n g  i n  w h i c h  
compress ive stresses are induced i n  t he  exposed surface 
layers o f  metal l ic par ts  b y  t h e  impingement  o f  a st ream o f  
shots  d i rected a t  t he  meta l  sur face at  h igh ve loc i t y  under 
cont ro l led  condi t ions.  The shot  peening can be appl ied t o  
var ious mater ia ls and their  we ldment  l ike steels cast  steels, 
cast  i ron,  Cu  alloys, A l  al loys. Ti  al loys and some plast ics.  
The  ma jo r  app l ica t ions are re la ted t o  imp rovemen t  and 
restorat ion o f  fa t igue l i fe and rel iabi l i ty of  machine elements 
b y  inc reas ing  t he i r  f a t i gue  s t reng th ,  s t r a i gh ten ing  and 
forming o f  machine elements(meta1 parts),  pretreatment prior 
t o  p lat ing,  pre t reatment  for  componen ts  t o  be metal l ized or 
coated w i t h  plast ics, enhancement o f  resistance t o  stress 
cor ros ion cracking and corrosion fa t igue e tc .  In  t he  rev iew 
presented,  the  role o f  shot  peening o n  t he  service l i fe  o f  
engineer ing components  and mater ia ls subjected t o  cycl ic  
l oad ing  a n d  a lso t o  aggress ive  e n v i r o n m e n t  has  been  
discussed. 

SHOT PEENING PARAMETERS 

The ou t come  o f  shot  peening is the  resu l t  o f  in terac t ion 
be tween  t w o  sets o f  parameters namely ( i )  t h e  sho t  peening 
paramete rs  and (ii) t h e  mate r ia l  parameters .  These are  
out l ined be low  : 



Shot peening parameters 

t h e  sho t  speed 

t h e  dimensions,  shape, nature and hardness o f  t he  shot  

@ t h e  pro jec t ion angle 

0 t h e  exposure t ime  t o  the  sho t  peening 

surface coverage 
Peening 1 repeening cyc le  

A n  impor tan t  fac tor  in  peening operat ion is k n o w n  as the  
"peening i n t ens i t y "  w h i c h  i s  governed b y  t h e  ve loc i t y ,  
hardness, size and w i d t h  o f  t h e  shot  pel lets and-the angle 
o f  pro jec t ion against t he  surface o f  t he  workp iece.  Peening 
intensi ty  decreases w i t h  decreasing velocity, decreasing shot 
size and decreasing angle o f  impingeme'nt ( be l ow  90°). 

Material parameters 

These inc lude microst ruc ture ,  hardness, sur face cond i t ion  
and hardening character is t ics o f  the  mater ia l .  The resul t  of  
thei r  in terac t ion w i t h  t h e  sho t  peening parameters is: 

0 generat ion o f  res idua l  stresses 

0 stra in hardening of  t he  surface and sub-surface layers 

0 changes i n  micros t ruc ture  and subst ruc ture  o f  mater ia l  

0 change i n  surface cond i t ions 

The  bene f i c i a l  e f f e c t  o f  s h o t  peen ing  depends  o n  the 
fo l l ow ing  e f fec ts :  

8 nature  o f  d is t r ibu t ion o f  induced residual stress 

0 level o f  max imum compressive residual st ress(CRS) 

0 locat ion o f  t he  maximum CRS 

0 dep th  o f  p last ical ly  deformed layer 

hness caused  by shot  

f resid~nal stre 



SOME C O M M O N  EFFECTS OF SHOT PEENING 

Surface I Subsurface deformation 
W h e n  ind iv idua l  par t i c les  i n  a h i g h  ve loc i t y  s t r e a m  c o n t a c t  
a m e t a l  sur face,  t h e y  p roduce  s l igh t  rounded  depress ions  i n  
t h e  sur face,  s t re t ch ing  i t  and caus ing  p last ic  f low o f  sur face 
m e t a l  a t  t h e  i n s t a n t  o f  con tac t .The  e f f e c t  usua l ly  ex tends  
t o  abou t  0 . 1 2 - 0 . 2 5 m m  b e l o w  t h e  surface. The me ta l  beneath 
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Fig.1. Ef fect  of Ma-terial Hardness, Shot Dia, Almen 
Intensity on Work Hardening Depth. 




































