
ABSTRACT 
I:;atac;.kl".(:lj:ltli~: fai.ll..ll'..e% i1.1 ' ~ c ! Y ' ~ o  f n a ~ t i i n e ~ - i /  a r e  mo!;.k: of,kei..~ a.Ltr-ihr.s,ted 

r.iteka1. fat:,i.gue, i3 ~:~heric:lmerion t h a t  :is t t i e  resr..rI:I: o f  (:yc::I,ic t e n s i l e  str-etsses 
ac. t : ing r..\por, .the daorned  art:. . Tur-11ine curnpc)nents a r e  scrbj ec:t t o  t e n s i  1.e 
!iskresses 'f~..(:311\ i9;.:i.i91. ~ e n ~ t ~ . . . i f i . ~ ( ~ ~ l  ~Purc::e, ,Pr-c~in bendirbg and f rom t o r s i o r ? .  I n  
many c::a%eci;, a!:.; i .n bl.acles, a l l  t h r e e  may be p r e s e n t  ancl t h e  r l e t r i m e n t a l  
ePfe(:::k . is fr..tr,,t:.her ayyravaked by er~\vir'or7menl-.aI cand.i.t ior,s (c:c~rrosion 
, fat i .g i . re);  by l ( x a l i r e c l  wear ( . f r e t t i r i g  f a t i g u e ) ;  by r o l l i n g  o r  s l i d i r l g  
I::)re!i;!isuv..es (c.(.)1'7.(na~:k .fal:..i,gu~? 1 arid hy same ctranufac-. t u r i n g  processes suc t1 as 
wel.cJ:i.ng e ) r  g ~ . . i n d i n g .  Ten%.il.e s t r e s s e s  a r e  u s u a l l y  h i g h e s t  a t  t h e  s u r f a c e  
arrc:l a r e  corrcev7.k~-atacl by r'\c)tc:hes, h o l e s ,  h e a t  a f f e c t e d  zones and p h y s i c a l  
cJ am a g e . 

f i l l  m e t a l  t a t i g u ~ 3  f a i l . u r e s  a r e  pr-ogrks!eive and a lways s t a r t  i n  a reas  
a,f gl.-eater;t . tensi . l .e c;tr-eas cnricenk,r-at.inr7s: never  i.n ar7 a r e a  where t h e  
s t r e s s  :is c:c~mpres!eivh Given t h a t  axiom, i n  trodcrc t i o n  o f  h i g h  magni tude,  
re!i;i.dual carn l :~ress ive s t r -esses i n t o  t h e  s ~ r r f a c e  n f  t h e  tcrr-bine par - ts  b e f o r e  
c;er-vice, rnal.::ec: good w m s e  frr.:m a s t r e s s  a n a l y s i s  s t a n d p c ~ i n t .  T h i s  can 
1::)est be acc::nrnpl i s t ~ e d  t:~y !:.sut~j ec t i n g  t h e  p a r t s  t u  c o n t r o l .  l e d  s t ~ a t  peening.  
The prt:Jc:ess w i  l l e l  irnir7ate any r e s i d u a l  t e n s i l e  s u r f  ace s t r e s s e s  t h a t  may 
be p r e s e n t  ( f r o m  g r i n d i n g ,  f o r  i n s t a n c e )  and induce  i n  t h e  s u r f a c e  
I ~ e n e f i c . i a l  cornpr-essive s t r e s s e s  e q u a l  t o  a t  l e a s t  'X% u.f t h e  ul t i m a t e  
c;t;.rerigt:l~ o f  t he  m a t e r i a l .  

J e t  errgi.ne d e s i g n e r s ,  faced w l .  tt? t h e  i?,clcled prsble i i i  i 3 . i  r-eclucing 
wel .y l .~t ,  I..\s;e 9 h a t  peening e:.:tensl.vely, b u t  , there a r e  s t i l l  many 
o~:)~:)t:)u,..ti..\ni.ties ka a p p l y  t:.tic pr-oc:ess t n  nun--f I .y i .ng r o t a t i n g  mactvinery. Some 
!i;~lzemr\ and gas .tt..\rbine rnar~~\ fac ter rcs  act:ual . ly have t h e i r -  b l a d e s  and d i s k s  
re-.peenecl a t  each uvet-haul. i n t e r - v a l  t a  r e s t o r e  t h e  fat. igcre l i f e  t o  t h e  
o r i g i n a l .  (ac; manufac tured ) l e v e l .  The economics o f  t h i s  p r a c t i c e  f a r  
ou twe igh  t h e  modest c o s t  o f  t h e  r e j  u v e n a t i a n  s h o t  peen ing i n v o l v e d .  
























