
"SHOT P E E N I N G  CAN REDUCE 
EFFECTS OF A G I N G  ON 
AIRFRAME AND ENGINES" 

DISCUSSION 
Shot peening : is  a 

well - recognized method o f  
p t -event ing o r  g r e a t l y  ret,ard- 
i n 9  m e t a l  f a i l u r e s  f ram f a -  
t i g u e ,  st r -ess c o r r o s i o n  c rack -  
i n g  and c o r r o s i o n  f a t i g u e  
( F i g .  1 ,  Most a i r c r a f t  
s.t;ructur.al p a r t s  a re  s h o t  
peened d u r i n g  rnanuf a c t u r e  t a  
o f f s e t  the  l i f e - d e b i t t i n g  
e f f e c t s  o f  machin ing,  g r i n d -  
i n g ,  weld ing,  anod i z i ng ,  etc- 
W i g s ,  2 & 3 )  Shot peening 
i n t r o d u c e s  known, h igh  magni- 
t;ude r e s i d u a l  compressive 
s t r e s s e s , J Y 4  As l o n g  as  
these' camp r e s s i v e  s t r e s s e s  
remain i n  t he  s u r f a c e  o f  the  



SHOT PEENING FOR R E J U V E N A T ~ O N  
The sarne pa rarnete 1-5 and 

5.p e c i.. 'f' i c a t; i. a 1-1 s s hc~ 1. d be 
a d h s  r e d  t o  ~ * J ~ E ? I . - I  peeni. r.~g an 
a q e d c:: c~ MI p o n e 1-1 tr. a s w e r- e e rrl-- 
1:: I. a y d I I r . r $7 rr I a  1-1 1.1 .f: a c:: t \..I r . .- 
.i n q , 6 'T 1-1 e C::I t ,  E! t e c c : ~  r n  rr) e I i d e c:i 
c t -1 a n y e  i. 5 t::o use ce rarrl i.c sha t 
t.a t:,her t,kian c a s t  s t a e l  ,. Cast 

c:; t., a E! .l L.Q i. 1. :I. 1. e a v e a n :i, r- o n 
depos  .j. t; o 1-1 t, he su t-f ace o,F 
9:31.~1~71i. nun, .  C)u r i  ng rrmnu Fac t u  r--- 
fi ng ? t, he i t o  I-I i cs remcwed 
I.':) r- i a r. t:, o t., h e a p p L i cs a l; i (3 r? (::I f 
I., he a nod :i. c coat i I-~g bu t  j- t; i s  

k:) r2 t, t: s I- t:. a ;3 v o i. d i t: a I. to c,! e t he r- 
N/-IF?~I p e e r ~ i t \ q  a :;t;t,.[~c::t,t-~r-:~l 
c: o 111 y:) a n s r I t. t: I I a t:, i. s a t t. a C: 1.1 E! d t; o 
the  ~ a i  t-c:t-af t ,  7 

P l a i n  t, i:~i.ning ALrnen i n  t e n s i -  
ties is c.:ri t . : i ca l .  p a r t i c u l a r -  
1.y i r t  t h i n  a r e a s  ( F i g .  5 )  . 
Coverage i s  e s p e c i a l l y  c r i  t i -  
ca l when t he p rob 1 em i s  asso- 
c i a t e d  w i .  t h  s t r e s s  c m r r o s i o n  
and t,he use o f  a ~f1.uorescent 
t, race  I- is rccomme nded (' F i g  .. 
ri ) . a 9 9  CJhere peen ing  on 
the  o r i c ~ i n a l .  par t ;  m i g h t  have 
been tlfesi t a b l e ,  now repeen ing 
c ~ f  a reworked p a r t  becomes 
e s s e n t i a l  since even w i t h  the  
repesni ng , t h e  aged p a r t  i s  
no t  as resi.st,ant: t o  -Fa t i q u e  
and SSC as h e n  i t  was new. 
FYor t h i s  reason,  automat ic :  o r  
eve17 carnpu t e  v. con t rol. l.ed s h o t  
peen fng  is t c n  be p r e f e r r e d  
and a v a i l a b l e . l Q 3 1 . 1  Peen-. 
j. ng us i t v ~  ha nd--- he 1 d noz z l as 
or- f l a p p e r  wheels i s  n o t  
lacammended and shu ld  be 
avo ided  ( F i g ,  7 ) "  

W i t h  a c l e a r e r  under-  
s t a n d i n g  o f  t h e  process ,  
app l i . ca t , i ons  can be d e s c r i b e d  
where s h o t  p e e n i n g  has been 
used t o  i n c r e a s e  o r  r e s t o r e  
t h e  r e s i s t a n c e  t o  SCC & C F  on 
a g i n g  ai r c r a f  t, . 

a )  A s  f a r  back as the  
e a r l y  1 9 7 0 7 s ,  SCC was found 
on DC9 main ] .anding gear  
a t t a c h  , f i t t i n g s  (aluminum').  
McUonnelL Doug las  r e q u i  r e d  
t;hat: all D C 9 s  : i n  s a r v i c e  a t  
t h a t  t i m e  be shot peened on 
s i t e  i n  t h e  c r i t i c a l  a reas  o f  
the  a t t a c h  f i t t i n g s .  The 



EXFOLIATIQN CORROSION 
E x f o l i a t i o n  Car r ~ ~ i ( 3 n ,  a  

more severe  f o r m  o f  I n t e r g r a n -  
u l a r  C o r r o s i o n ,  occurs a l o n g  
alurnirwm g r a i n  b o u n d a r i e s ,  
~dl ' l ich i n  sheet  and p l a t e  a r e  
o r i e n t e d  p a r a l l e l  t o  the  
s u r f a c e  o f  t h e  m a t e t i a l ,  due 
t o  t h o  r o l l i n g  p rocess ,  I t  
i . s  c h a r a c t e r i z e d  by  delarnina- 
t i o n  o f  t h i n  l a y e r s  o f  alumi- 
num, w i t h  w h i t e  c o r r o s i o n  
p r o d u c t s  between t h e  l a y e r s .  
T t  is o f  t e n  found  n e x t  t o  
f a s t e n e r s  whore t h e  c l e c t r i -  
t aa l l y '  i n s u l a t i n g  s e a l a n t  o r  a 
cadmium p l a t i n g ,  f o r  i n -  



PREP O F  CORRODED SURFACES 
C 1-1 t, cs 1-1 (:I 1 (1:) cj i. (1; 21 I. I. my " t, t-I :I . c-, ::> 

sec E; i on 3::,hoil ,l d h a v ~ ;  p r  ~2c-,:c2cjed 

the  o t h e r  b u t  j . t  .i,s r~e?cessary 
tc:~ ur~de r s t a r - ~ d  the p r  i n c i  p l  es 
(::I f c cs I )  t: r. o 1. l e  d s PI o  t p e  6:: r.1 i l-I CJ k, c:) 
p tZ.c)pe r :l y app rec i .a  t e  haw tkiese 
1::) r- i, rl c: i. r;:, .l s s c a n b  e a p p l i. e (.:A k, o 
6:: f" f" r:? c t. i. v  e b ,I a ::, t :i. ti CJ f o v. t . e n.1 o  .\J- 

.::?, L ~3 f: I:, a j. t-1 t a rid t; he p t "  o l:A r.r c t, s 
c:):,f c n o i - I  osicarl, 

Pl.ast.i.c:: i"lsr:jj.a I3 Laski.ng 
tot p a i n t : ,  1-~!1~1ava. l  shc.:~wcr.:j 
q r e a  t i r s i  t:,:i.al r:)t~cnrnise but, 11aa 
f - d l  l eri dc2wn i r.1 some irnpo I- tar) t 
;I r c '51 ,s . 0 i r- -F' r a rn r3 ma r7 t.1 .f a c -- 
tu I-es , f a r i 17s t a  rice , k~ave 
J. i r n i  ted , b y  spec i f i. ca t; i. c n r ~  , 
p a :i- r 1 "c I- e r n  o  v a I .  b \/ I" M B t; o o 1-1 e 
t.irne ~ ~ 7 1  y hecause o f  t he  
dange I-. o f  damage .to t he  su r-, 
Tace o.f a i r c r a f t : .  skins.17 
Most. a i . r c r a f t  w i l l ,  r e q u i r e  
- seve ra l  pai .n t i .nys d u r i n g  
t h e i r  use.fUL .Li.f e so a  b e t t e r  
rn t-; t: PI c:~d i. s s t i 1- 1 t o be -f o  r-1 1-1 d . 
A l s o ,  d u s t  and d i s p o s a l  o f  
p a i  n C con t;arni rla t s d  PPlB has 
become a nia , j  o  r p t a b l  ern ..- --. n o t  
can t h e  rnagnit.ude 0.F t h e  dis-- 
p o s a l  o f  p a i n t  solvent; cherni-- 
ca1.s , k : ~  t a p  roblem none t h e -  
. 'The c u r r e n t  a p p l i c a - .  
t iarr t ,echniques , fu r  PPlB have 
l a r - g e l y  been deve loped by t h e  
rnat-?ufact,u ~ E ? S  o-f p l a ~  t i c  media 
i n  c o n j u n c t i o n  w i t h  the  rnanu- 
-Factur-es o f  p a i n t ,  

There i s  a p rocess  d e v e l -  
aprrlent under  way 'to app1.y the  
c o n t r o l c ,  a? s h o t  peeni.ng t o  
t h e  t e c h n i q u e  o f  p a i n t  renrov- 
aJ.. which,  t o g e t h e r  w i t h  nan- 
t o x i c  wa te r  s o l u b l e  b l a s t i n g  
r~ ied ia ,  shows cormi.de r a b l e  
prornise i n  r.sdr_~c.ing s u b s t  t a t e  
damage, d u s t a n d  d i s p o s a l  o f  
p a i n t  c h i p s ,  B l a s t i n g  t o  
remove t h e  p r o d u c t s  o f  co  r ro - .  
s i o n  f rom a i  rcv-af t s u r  Faces 
is v e r y  c a s t  e f f e c t i v e  b u t  i t  
i -egui  r e s  g r e a t  e x p e r t i s e .  
The rnost common p r o d u c t s  a.f 
c o t t d s i o n  on a i r c r a f t  a r e  
.i r o n  o x i d e s  on f a s t e n e r  hsads 

CONCLUSION 
Well e s t a b l  i s h e d  t,ech 

n i q u e s  o f  c a r + ~ t r o l  l e d  s h o t  
peen ing ,  a% used on a i  r c r - a h  
camponcn t s  a t  t h e  manu f ac tu r -- 
i n g  s t a g e ,  a r e  b e i n q  a p p l i e d  
t o  a g i n g  a i r c r a f t  i n  t h e  
f i e l d  t o  p r e v e n t  o r  r e t a r d  
f a i l u r e s  From f a t i g u e ,  stre~s 
cur  r o s i o n  c r a c k i n g ,  car  r o s j o n  
k t i g u e ,  f r e t l i n q ,  e t c . ,  by 
t h e  i n t r o d u c t i o n  o f  h i g h  
magrli t ude  compressive s t r e s s -  
es .  P e e r ~ i r ~ g  i s  also b s j n g  
used Lo i d e n t i  f  y 23r7d comb? b 
t h e  e f f e c t s  o f  e x f o l i a t i o n  
c o r r o s i ~ n .  S i m i l a r l y ,  t h e  
c a n t r o l s  o f  s h o t  peen inq  a r e  
b a i n g  a p p l i e d  t c ~  b l a s t i n g  f o r  





F i g u  re 8-  Suppression o f  f a t i g u e  damaae 
o"i-:nconel 71.3C: t u r b i n e  bl.ades b y  sho t  
peer i i  n g .  

F i g u r e  9- E x f  o l i a t i a n  c a r  r o s i o n ,  which 
!:, h m ~  as  bu lqes a r-ou nd r i v e t  heads, ca 1-1 
p I-opaqa t e  i n t o  F a t i g u e  c racks .  

F i g u r e  11- Compound c u r v a t u r e  resul."r,.nq 
f r-am t r i - - a x i a l  Torces i nduced by sho't, 
peen i  ng , 

F i g u  r e  12- Schematic o f  carnpu t e  r con- 
t I - s l l e d  system f o r  ot-1--si t e  s h o t  peening 
o f  ag ing  a i r c r a f t  s t r u c t u r e s ,  

F i g u r e  10- Section th rough  t y p i c a l  ex fo - -  
Ij.at.l '.an b l i .s ; ter  o r  prot;rusian. 




