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The e f f e c t  of Shot Peening with Cut Wire Shot versus 

Cast Stee l  Shot on the Fatigue Life of Coil  Springs. 
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HISTORY 

There i s  no question of the benef ic ia l  e f f ec t  of shot peening on the fa t igue  

l i f e  of c o i l  springs. The question of type of shot peening material  which w i l l  

r e s u l t  i n  the  bes t  fa t igue  l i f e ,  however, has been a controversial  i ssue.  This 

repor t  attempts t o  evaluate the e f f e c t  of peening with Out wire shot  versus c a s t  

s t e e l  shot on the fa t igue  l i f e  of c o i l  springs.  Two iden t ica l  production shot 

peening machine8 from the same manufacturer were used f o r  t h i s  evaluation. An 

attempt was made t o  keep as many variables  constant a s  possible.  

Chevrolet Front Coil Spring, p a r t  no. 3758760 was investigated.  

SUMMARY 

The t e s t  r e su l t s  indicate:  

1. The fa t igue  l i f e  of c o i l  springs peened with cu t  wire shot  i s  superior 

and more consis tant  than t h a t  of springs peened with c a s t  s t e e l  shot. 

2: The peening i n t e n s i t y  of cu t  wire shot  i s  g rea te r  than t h a t  of ca s t  

s t e e l  shot. 

3 .  The ehot coverage of cu t  wire shot  i s  s l i g h t l y  l e s s  than t h a t  of ca s t  

s t e e l  shot. 

4. The load, ra te ,  and other  physical  proper t ies ,  o ther  than fa t igue,  appear 

t o  be s imi la r  f o r  the two types of peening media. 

5, Springs peened with cu t  wire shot  haye a b r igh t e r  and cleaner appearance 

than those peened with c a s t  s t e e l  shot.  



Page 3. 

SHCIT PEENING DATA 

Shot Peen Shot Peen 
Machine #1 

1st. Wheel - 2nd. Wheel 
Machine #2 

1st. Wheel - 2nd. Wheel 

Horse Power 30 30 30 30 
m e r e s  37-44 37-44 37-44 37-44 
Shot Wheel Speed 2,160 RPM 2,170 RPM 2,170 Rmil 2,180 RPM 
Shot Wheel Size with 
vanes 19" 19" 19 " 19 
Spring Conveyor Speed 20'/ Min. ,, 201/ Min. 
Rotation of Coil Spring 60 RPM 60 RPM 

Machine #l - contained ,035" Cut Wire Shot. 

Machine #2 - contained 330 Cast S t ee l  Shot. 

SHOT PJENWG INTENSITY* 

Umen Arc Height (A-2 s t r i p )  

hlachine #l - .035" Cut Wire Shot - .015 - .0185" 

Machine #2 - 330 Cast S t ee l  Shot - ,014 - .016" 

* Range of twenty individual s t r i p s .  

CHEMISTRY OF SHUT 
Carbon Manganese Sulfur  Phosphorus S i l i con  

.035" c u t  wire shot  .62 72 03 .01 .20 

Spec : 045-075 -60-1.20 .05-Max. .04-Max. .lo-. 30 

330 Cast Steel Shot 1.09 70 03 03 70 

Spec : .85-1.20 None .O'j-Max. ,05-Max. .35-1.00 



SHOT HARDNESS RANGE * 
Rockwell "C" (converted from 500n.KHN) 

.035" Cut Wire Shot - 48-54 

330 Cast S t ee l  Shot - 36-52 

* approximately 50 individual pieces checked. 

SHUT DENSITY 
( G r a m s  per  cubic centemeter) 

.035" cu t  Wire Shot - 7.8 

330 Cast S t ee l  Shot - 7.1 - 7.7 

.035" cu t  Wire Shot - .034 - ,038" 

330 Cast S t ee l  Shot Screen No. Dia. of Opening Percent Retained Spec: 

1 4  
16 
20 
25 
Pan 

The attached Macro I s  i!l and ?;'2 show the  appearance of the  shot  "as received" 
and after use. 

Macro #l - shows Cut Wire Shot. 
Macro ,?2 - shows Cast S tee l  Shot. 

.035" Cut Wire Shot Screen No. Percent Retained 
1 4  

330 Cast S t ee l  Shot 1 4  0s O$ Max. 
16 3$ 55 Max. 
20 86% w Max. 
2 5 10% 11% Max. 
Pan 3 7% 4$ Mnx. 
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330 Cast S t ee l  Shot "As Received" - 
The photomicrograph below i l l u s t r a t e s  the  cracks present i n  a l a r ~ e  

percentage* of the  ca s t  s t e e l  shot. The cracks a r e  ra ther  numerous and 

r e s u l t  i n  e a r l y  f rac ture  of the shot and high usage. Porosity and massive 

carbide a reas  i n  the  ca s t  s t e e l  shot  were also noted, however, the  percent- 

age was not very la rge .  

N i t a l  Etch Mag* x75 

* b3$ of the  c a s t  s t e e l  shot  contained cracks i n  several  l o t s  of twenty 

pieces checked. 
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C O I L  SPRING DATA 

A l l  the  c o i l  springs tes ted  were made of AISI-A-5160 hot ro l l ed  s t e e l .  

A typ ica l  chemical analysis of these springs i s  shown below. 

Carbon 59 

Manganese .88 -75-1.00 

Chromium 079 $70-.go 

Phorphorus .Olg 

Sulfur  ,021 

S i l i con  23 

The hot r o l l e d  c o i l  bars were heated t o  1620 '~  f o r  co i l ing  and were 

d i r ec t  f r ee  quenched a f t e r  co i l ing  a t  1500-1550'~ i n  o f l  a t  ~ 6 5 ~ ~ .  The 

draw temperature was 760°F. 

The c o i l s  checked 2.40 Br ine l l  (BEN-653) a s  quenched and 2.80 Br ine l l  

(BHN-477) a f t e r  the  draw. 

After heat  t rea t ing ,  the c o i l  springs were shot  peened a s  noted. 

The attached Macrograph 33 shows a typ ica l  surface of a spring shot 

peened with "Cut Wire Shot" versus "Cast S t ee l  Shot." 

The springs peened with "Cut Wire Shot" a r e  much cleaner and br ighter  

i n  appearance than those peened with "Cast S t ee l  Shot. " This i s  especial ly  

t rue  a f t e r  the  shot  has been in use f o r  several  weeks o r  more. 

The a t tached Macrograph #3 shows the  e f f e c t  of peening oa the  surface 

of the spring f r o m  the  two shot  mediums but does not dep ic t  the  dif ference 

i n  appearance a s  noted. 





' MACRO # 4 

/ FAX FILM MAC. 12 X Approx. 



COIL SPRING L~ATA continued: 

The attached Macro $+ shows a "Fax Filmt' coverage of the  spr ing surface 

a f t e r  peening with .035" Cut Wire Shot versus '330 Cast S tee l  Shot. 

The coverage by both mediums is good and very much a l ike .  

A s  a general rule ,  it has been our  experience t h a t  the  shot  coverage 

i s  e l i g h t l y  b e t t e r  with the  use of Cast S t ee l  Shot. This could be due t o  

the  f a c t  t h a t  the c a s t  s t e e l  shot  has a grea te r  tendency t o  crumble o r  

f a l l  apar t  i n t o  f ines .  

Shot Coverage * ( ~ s x  Film of peened springs) 

,035" Cut Hire Shot 75 -95'; 

330 Cast S tee1 Shot 80 -9 5% 

*IEange of 50 springs. 
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, FATIGUE TESTING DATA 

h n g e  of 50 Springs tes ted.  

Free Height of Spring 

Preset  Height 

Free Height a f t e r  Prese t  

Load A t  10.3" 

Load A t  11.67" 

Load A t  0.67" 

SAE Deflection Rate 

Fatigue Test  Minimum Height 

Fatigue Test  14aximum Height 

Fatigue Travel 

LON) LOSS 

Spec : 

30 cycles 

10,000 cycleo 

100,000 cycles 32 -341f 

1,000,000 cycles 37-5W 

Note: The spr ing data was not affected by the  two d i f f e r e n t  shot  peening 

media. 





Fax Film Br ine l l  H 3 r d . n ~ ~ ~  Spring No. of Cycles Fa i lure  Mic--o-Struc tu ro  
No. Surf ace Core Surf ace Decarburization Core 

None 
None 
Fa i led  - 4th. Coil 
Fai led - 2nd. C d L  
None 
None 
Fai led - 2nd. Coll 
Fai led - 2nd. Coil 
Failed - 4th. Cail 
None 
Fai led - 4th. Coil 
None 
None 
None 
None 

2.80 Trace t o  .OW S ~ r b i t e  
2.85 
2.80 Trace to .00'jW Sorb1 t e  
2.85 Trace t o  .001" Sorb1 t e  

2-75 Trace 
2 75 Trace 

Sorbite 
Sorbi t e  

2 75 Trace t o  .003" Sorbite 

Note: None of these springs had magnaflw indications before o r  a f t e r  fatigue tes t ing.  


