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INTRODUCTION 

In modern Automobile industry, the  sur facef in ish  and tex ture  
o f  t h e  body  par ts  as we l l  as some engine par ts  has become 
the  t op -mos t  concern for  each manufacturer .  M o s t  o f  t h e  
manufacturers  have fa i th  on ly  on  t h e  sho t  peening.  They 
are us ing  t w o  ma in  media fo r  sho t  peening - one is  t h e  steel  
shots  and the  other one is  glass beads. Each media can  
prov ide unique character is t ics fo r  your  valuable au tomot i ve  
parts.  Before deciding about  t h e  specif ic appl icat ion o f  either 
o f  t h e  media, b o t h  o f  t h e m  should be we l l  - d i f fe rent ia ted 
f r o m  each other. 

SHOT PEENING 

I t  is  a co ld  work ing  process t ha t  is used t o  increase t he  
fa t igue  l i f e  and p reven ts  s t ress  c rack ing  o f  m o s t  meta l  
ob jec ts .  I n  shot  peening t h e  surface o f  t he  f in ished par t  is  
b las ted w i t h  round steel shot .  Every p iece o f  shot  wo rks  
like a peening hammer and when  the surface has been peened 
all over,  th i s  prevents  t he  fo rmat ion  o f  s t r e s s  cracks t ha t  
can lead t o  fa t igue and fai lure. The outs ide o f  a par t  t ha t  
has been shot  peened has w h a t  is cal led a compressed layer 
t ha t  resists cracks.  Because m o s t  fa t igue fai lure and stress 
fa i lure or ig inate a t  t h e  sur face o f  a part ,  t h e  compressed 
stress layer t h a t  is  fo rmed b y  sho t  peening increases t h e  
l i fe  o f  par ts .  [ 2 ]  

Glass Bead Blasting 

Is t he  newes t  f o r m  o f  peening and i t s  use o f  t i n y  glass balls, 



somet imes n o t  m u c h  larger t han  a grain o f  t a l cum powder ,  
w h i c h  because  o f  t he i r  roundness ,  ha rdness ,  dens i t y ,  
chemical ly  iner tness and o ther  propert ies can be blasted 
th rough  a nozzle a t  contro l led rates (and i n  cont ro l led  sizes) 
t o  g ive  remarkable advantages. 

Peening Verses Blasting 

Peening is  used pr imar i ly  t o  alter t he  mechanical  propert ies 
or impar t  a compressive skin over t he  surface o f  t h e  meta l  
par t .  O n  :he o ther  hand Blast ing is  used 'when  t h e  process 
applies a f in ish,  cleans, deburrs or o the rw ise  prepares the  
s u ~ f a c e  o f  t h e  me ta l  pa r t .  B las t ing t o o  m a y  p roduce  a 
compressive skin o n  the  part,  b u t  th i s  e f f ec t  is secondary.  
Generally Shot Peening refers t o  peening w i t h  metal  particles 
as opposed t o  Glass Bead Peening. [I] 

Sand b las t ing is  a sur face c leaning process us ing coarse 
sand or o ther  abrasive part ic les.  Whereas Glass Beads or 
Meta l  Sho t  part ic les are spherical,  t he  sand and abrasive 
part ic les are irregular and so actual ly  remove meta l  f r om  
t h e  surfaces t hey  str ike.  

Steel Shot  is used for  heavy du t y  peening appl icat ions. Glass 
Beads be ing l igh ter  t han  steel  sho t  are used f o r  l o w  t o  
m e d i u m  p e e n i n g  o p e r a t i o n s .  T h e  m o s t  i m p o r t a n t  
character is t ic  of  Siass Bead Peening fo r  t h e  engine bui lder 
i s  t h a t  t h e  process ieaves a microscop ic  non-direct ional  
sur face on meta l  parts.  This "d impled"  surface does three 
th ings for. t h e  engine parts.  

1 .  Improves lubr ica t ion th rough  bet ter  re tent ion o f  oil. 

2. lmproves  per formance b y  reduc ing f r i c t i on  th rough  a 
reduct ion o f  bearing surface.  

3. Increases fa t igue l i fe b y  stress rel ieving machined and 
forged parts.  

Glass Bead Peening is also an excel lent  process for  the  
c leaning o f  meta ls .  I t  produces t ha t  spot less look t o  al loy or 
provides tha t  perfect  preparat ion before coatings. Glass Bead 



Peening is  used w h e n  t he  surface o f  t h e  par t  y o u  are us ing 
has t o  have a smooth  surface f in ish or when  y o u  are Peening 
cr i t i ca l  bo l t s  t ha t  have sharp radius t o  t h e  threads.  

Glass Bead Facts 

Al though  glass is made f r o m  silica, glass beads con ta in  n o  
f ree si l ica hence zero heal th hazard. Recycle many  t imes,  
clean e f f ic ient ly  at  4 5  t o  60 degree nozzle angles. Coarse 
beads remove larger, tougher  soils, peen t o  mo re  intense 
levels and peen deeper zones i n  t he  surface.  Fine beads 
remove smaller, l ighter  soil, have more  impac t  per ki logram, 
clean faster, peen t o  less intense levels and peen outer  zones 
o f  sur faces.  

GLASS BEADS AS COMPARED TO THE OTHER MEDIA [ 8 ]  

I Blast Media Type of Abrasive Blasting Project 

Automotive Applications of Steel Shot or Glass Bead Peening 

Fo l low ing  are t h e  par ts  w h i c h  can  be benef i ted f r o m  Steel 
Sho t  Peening or Glass Bead Peening : 

Selection Chart for 
Air blast Cabinets 

1 .  Pistons - engines should n o t  be  rebui l t  w i t h o u t  peening 
t h e  p is tons.  It n o t  on ly  cleans them,  i t  makes t h e  ski r ts  
be t te r  than  n e w .  Glass Bead Peening c loses t h e  micro  
pores i n  al loys. 
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2. Master  Cylinders 
3 .  Springs 
4. Intake Manifolds 
5.  Crankshafts 
6. Camshaf ts  
7. Transmission Gears 
8. Magnesium Wheels 
9. Rocker Covers 
10. Steering Components 
11. Cylinder Heads 
12. Engine Housings and Covers 
13 .  Connect ing Rods 
14 .  Valves, S p r i ~ g s  and Retainers - When valves are 

Peened it is important tha t  the  valve stems are 
pol ished before assembly. 

15 .  Turbocharger Rotors and Housings 
16 .  A n y  highly stressed components you  may consider 

impor tant  enough t o  warrant th is  t ype  o f  t reatment .  

I t  should be noted that  when any surface preparation is done 
on  any engine component the tough skin o f  the  component 
is destroyed and it is recommended that some form of surface 
t reatment  be carried ou t  t o  restore the  components surface 
t o  i t s  original condi t ion.  

Recommended steps t o  be followed in the preparation of 
crankshafts and connecting rods for rebuilding:- 

Dismantle, clean and degrease 
Crack Test 
Rough gr ind and shape 
Polish (no  need t o  produce a mirror f inish) 
Size and Balance 
Touch Polish ( t o  clean balance grind marks) 
Shot Peen (including con  rod bol ts)  
Glass bead peening t o  leave the  surface metal lurgical ly 
clean 



9. W a s h  and scrub t he  components  thoroughly  pr ior  t o  use. 

W h e n  a n y  su r f ace  p repa ra t i on  i s  d o n e  o n  a n y  eng ine  
componen t  the t ough  skin o f  t h e  componen t  i s  dest royed 
and it is  recommended t h a t  some f o r m  o f  sur face t rea tment  
be car r ied ou t  t o  res tore  t h e  componen ts  su r face  t o  i t s  
or ig inal  speci f icat ion.  

The Benefits of Glass Bead Blasting 

M a n y  medical  componen ts  are glass beaded t o  reduce 
glare f r o m  sh iny  stainless steel wh i le  s t i l l  re ta in ing a 
s m o o t h  feel t o  t h e  par t .  
Glass bead b las t ing is  o f t en  used a f ter  bel t ing,  gr ind ing 
or  we ld ing  operat ions t o  b lend in these  areas w i t h  t h e  
res t  o f  t he  par t .  
Glass bead conta ins  n o  f ree sil ica, so  it i s  a safer  b las t  
media  t o  use t han  some other t ypes  o f fered today .  I t  can 
be  re-used several t imes,  mak ing it a economica l  cho ice 
as we l l .  
I f  y o u  need a deep e t ch  o n  your  parts,  cons ider  c rushed 
glass.  Crushed glass is  t i n y  shards o f  g lass t h a t  real ly 
c u t .  Use th i s  p roduc t  i f  a smoo th  f in ish  is  n o t  required. 
Glass beads are also used i n  peening operat ions o n  par ts  
l ike a i rc ra f t  tu rb ine blades, and i n  w e t  b las t  machines 
f o r  even  smoother  f in ishes.  

Applications For Glass- Bead Blasting 

Cleaning 

Cleans and preps the  surface o f  metal  parts w i t hou t  changing 
to lerances,  or fe r rous contaminat ion.  

Can  c o m b i n e  c l e a n i n g ,  f i n i s h i n g  a n d  p e e n i n g  i n  o n e  
operat ion.  

Finishing 

Creates a w ide  range o f  unique sur face f in ishes w h i c h  are 
easy t o  reproduce.  

B lends  m a c h i n e  ma rks ,  sea ls  po res  and  w o r k  ha rdens  
surfaces. 



Peening 

Reduces t h e  tensi le st ress i n  meta l  parts, increas ing t h e  
fa t igue  l im i t .  

Reduces stress cor ros ion cracking.  

Deburring: 

Removes bur rs  w i t h o u t  damaging t h e  par ts  and  o f fe rs  a 
peened sur face i n  one operat ion.  

Popular Sizes of Glass Beads for Automotive Applications [ I ]  

I U.S.  STD SCREEN I MILL-STD 

1 30-40 MESH 1 #4 

1 40-50 MESH 1 #5 

1 50-70 MESH 1 #6 

1 60-80 MESH 1 # 7  

1 70-100 MESH 1 #8 

1 80-120 MESH 1 # 9  

120-200 MESH 

140-230 MESH 

1 170-325 MESH 1 #I 3 

Some Points To Be Considered [I] 
1. D o  n o t  rebui ld your  engine w i t h o u t  peening t h e  pistons,  

i t  n o t  on ly  c leans them,  it makes t h e  sk i r ts  be t te r  t han  
n e w .  Peening w i t h  glass beads closes m ic ro  cracks and 
pores i n  a l loys.  

2. W h e n  va ives are peened i t  is impor tan t  t h a t  t h e  va lve 
s t ems  are po l ished before  assembly.  

3. Crankshaf ts  are normal ly  peened on ly  i n  t h e  f i l le ts  and 
th rows ,  wh i l s t  t h e  bearing journals and th rus t  faces when  
required are masked.  Cr i t ical  areas o f  connec t ing  rods 



are t h e  f i l le ts nex t  t o  b o t h  t he  b ig  and l i t t l e  end  bores, 
b u t  connect ing rods are usual ly shot  peened all over, 
excep t  the  bear ing holes. 

4. Glass beads are used w h e n  t he  sur face o f  t h e  par t  you  
are us ing has t o  have a smoo th  surface f i n i sh  or w h e n  
you  are shot  peening cr i t ical bol ts  tha t  have a sharp radius 
t o  t h e  threads.  

QUALITY AND TESTING 

Modern  manufacturers  carry ou t  all w o r k  i n  accordance t o  
recognized standards and ensure cons is tent  peen ing resul ts 
th rough  t h e  use o f  an A lmen Gauge. The A lmen  in tens i ty  
scale w a s  developed i n  order t o  dupl icate sho t  peening o f  
d i f fe ren t  meta ls  t i m e  af ter  t ime.  The valuable par ts  should 
no t  be peened unless an A lmen In tens i ty  gauge is  avai lable 
t o  ve r i f y  t he  machine set t ings and potent ia l  resul ts .  

The preparat ion t h a t  goes in to  a compet i t i on  veh ic le  o f  any 
t y p e  - e s p e c i a l l y  i n  t h e  ea r l y  s t a g e s  o f  t h e  b u i l d i n g  
programme - is  w h a t  w i l l  real ly determine t h e  long  t e rm  
rel iabi l i ty  o f  t h a t  car .  Wh i l s t  mechanical  b reakdowns  can 
happen t o  anyone no  matter  h o w  painstaking t he  preparation; 
t h e y  d o  o c c u r  c o n s i d e r a b l y  less  t o  t h o s e  t e a m s  a n d  
indiv iduals w h o  realize t he  value o f  tak ing t h e  t i m e  ou t  t o  
do t h e  job proper ly a t  t he  s tar t .  

Proper t rea tment  o f  t he  engines internal  componen ts  is an 
invo lved  process, w h i c h  many  d o n ' t  bother  w i t h ,  b u t  is 
t yp ica l  o f  t ha t  so r t  o f  detai l  one should go t o  i n  t h e  quest  
fo r  b o t h  powe r  and rel iabi l i ty.  [ I ]  

The process o f  glass bead blast ing, wh i ch  i s  pr imar i ly  a 
c leaning process, has the  added benef i t  or ab i l i ty  t o  stress 
rel ieve t h e  componen ts  being t reated.  Components  sui table 
for  t h i s  t rea tment  wou ld  inc lude in let  and exhaust  valves, 
va lve springs, va lve spr ing retainers and col lets, p istons,  
camshaf ts ,  harmonic  balancer and pul leys, c rank sprockets  
or gears, ins ide cyl inder heads, mani fo lds  and even  t h e  
p rec i s i on  i n t e rna l s  o f  t h e  turboch 'arger .  For t h e  la rger  



components, however, like the crankshaft, conrods, f lywheel 
etc., it is best t o  have the  more specialized t reatment  o f  
shot peening, a m u c h  older process using steel shot.  The 
densi ty o f  the  shot  (wh i ch  is naturally higher than  glass 
beads) w i l l  produce a greater kinetic energy for  the  same 
v e l o c i t y  as  t h e  g l a s s  b e a d s .  T h i s  m e a n s  t h a t  t h e  
strengthening process by  peening is more beneficial for those 
components than  glass bead blasting. Many  components  
receive a dual process; the  f i rst  is the  steel sho t  peening 
process f o l l o w e d  b y  a subsequent glass bead b las t ing  
process.  The  reasoning i s  t h a t  t he  s tee l  s h o t  p rocess  
strengthens the  component and the second process of  glass 
bead blast ing reduces the  surface roughness and produces 
a metal lurgical ly clean surface which is contaminat ion free. 

This special coat ing is applied t o  protect  the  magnesium 
f rom corrosive at tack.  Magnesium has the  abi l i ty t o  absorb 
mois ture f r om the  surrounding air wh i ch  w i l l  encourage 
corrosion t o  commence. Even i f  the part is painted, a non  
coated component  w i l l  have absorbed suff ic ient  moisture 
f rom the  surrounding air, prior t o  the paint ing process t o  
al low corrosion t o  commence and it wi l l  cont inue t o  corrode 
under the  freshly painted surface. The corrosion develops 
beneath the  painted surface and is very d i f f icu l t  t o  detect  
and is extremely harmful, as i t  is generally a localized fo rm 
of corrosion wh ich  w i l l  induce a crack. This crack w i l l  tend 
t o  g r o w  quickly eventual ly leading t o  a component failure. 
The magnesium protect ive coat ing applied by  Hi  - Tech 
Blasting is the  only w a y  t o  avoid th is type of  corrosion. The 
coat ing has been used successful ly on English, European 
and Austral ian magnesiums and the f inish produced is an 
at t ract ive mat te  dark grey. 

CONCLUSION 

Above discussion clearly indicates tha t  glass beads peening 
is one o f  the mos t  impor tant  product ion tools for  modern 
automot ive indust ry  wide ly  being used in  the  American, 


