
1.1 This s ~ e c i f i c a t i o n  covers pmceltupe requirenents f o r  shot peening 
of m e t &  parts, t o  induce r e s i d w l  ccmgressive s t resses  i n  specified 
surfaces, f o r  the  purpose of lncseasing the  fatigue strengkh and re s i s t -  
a c e  t o  s t ress  corrosion cracking (see 6.1). 

2.1 The following docments o f t h e  issue i n  e f fec t  on date of 
" i a v i t a t i w  f o r  blds or request fo r  proposal, form a par t  of t h i s  
- specification t o  the  exten% specified herein: 

FED- 
~ ~ - f . ~ - k 2 3  - Wire, Steel, Comsion Resisting 
RR-S-366 - Sieves, Standard fo r  Testing Purposes 

MIL-8-851 - Steel  G r i t ,  and Cut Wire Shot; and Iron G r i t  and Shot 
Blast Cleaning and Peening 

MIL-S-5002 - Sux'f'ace Treatments and Metallic Coatings for Metal Surfaces 
of Weapoos Systas 

m-~-9954 - Abrasive; Glass Beads 

m - m  



MIL-STD-105 - -ling Procedures and Tables f o r  Inspection by 
Attributes 

( Copies of specifications, standards, drawings, and publications 
required by suppliers in  connection with specif ic  procurement functions 
should be obtained from the  procuring ac t iv i ty  o r  a s  directed by the 
contracting of f icer  . ) 

3.1.1 Ty-pe . The shot used shall be made from cast iron, cast  s t  eel  - 
cut s t ee l  wire or  glass as  specified o r  approved. Steel  and iron shot 
shd.1 conform t o  MIL-S-851. Glass beads sha l l  conform t o  MIL-A-9954 except 

- 
f a r  sieve analysis. Skainless s t ee l  cut wire makerid sha l l  conform t o  
&&-~-423, composition 304, annealed (condition A) .  , , 

3.1.2 Size. Unless otherwise specified, the  nominal s ize of shot - 
charged into the machine shall be a t  the option of the contractor and 
sha l l  be as  specified i n  tab le  I (cast sizes),  table  I1 (cut wire 
s izes) ,  o r  table  I11 (glass bead s izes)  a s  applicable (see 4.2.2.2 and 
4.2.2.3). 
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Table 11. Cut s t e e l  wire shot s ize classifica%ion 

Length of Weight of 
Shot No. Wire d i  meter ,  t en  pieces, fin2 pieces, 

inches i n c h e d  
gramsy 

'Shot par t ic les  t o  be checked f o r  length sha l l  be mounted and gmmd i; ) 
and polished t o  expose a central  longitudinal section. The combined - ,,, 

lengkh of ten  random par t ic les  shal l -be within the tolerances shown 
i n  table  I1 above. 

2 
J A t  the option of the contractor the  par t ic les  may be weighed instead 

of mounted and measured a s  stated i n  note (1) above. When weighed, 
the t o t a l  weight of f i f t y  randomly selected par t ic les  shall be 
within the  limits specified i n  t ab le  I1 above. 



Table 111. Glass bead s i z e s  

Nominal glass 10% shal l  98$ s h a l l  Max 8% s h a l l  O$ s h a l l  
bead s i z e  pass s i e v e g  pass s i e v d  pass s i e v e u  pass  

L/ 
Sieves speci f ied  i n  RR-S-366 



3.1.3 Uniformity. The shot o r  beads shall be f r e e  from sharp edges 
and broken pieces (see 5.2.1, 5.2.3 and t a b l e  I). Cut wire shot, i f  
used, s h a l l  be preused o r  otherwise conditioned t o  eliminate sharp edges. 

3.2 Equipment. The machine used f o r  shot peening s h a l l  provide 
means f o r  propelling shot by a i r  pressure o r  centr i fugal  force against 
the  work, and mechwical mems f o r  moving t h e  work through t h e  shot 
stream i n  e i t h e r  t ransla t ion o r  rotation, o r  both, a s  required. The 
machine s h a l l  be capable of reproducing consistently t h e  shot peening i n t e n s i t i e s  
required .%Except f o r  wet glass bead peening (see  4.2.2.4) t h e  equipment 
s h a l l  include a separator f o r  continuous removal of broken o r  defective 
shot during peening. 

4. PROCEDURE 

4 .l Preparation. 

4.1.1 Dimensions and condition of par ts .  Areas of pa r t s  t o  be shot 
peened s h a l l  be within dimensional resuirements before peening. Except 
i s  otherwise permitted (see 4.3.2.1) a l l  heat  treatment, machining, and 
grinding s h a l l  be completed before shot peening. 

4.1.1.1 Except a s  otherwise specified o r  permitted, a l l  areas  t o  be 
peened s h e l l  be cleaned i n  accordance with MIL-S-5002. Procedures f o r  
s t r ipping coatings s h a l l  be a s  specified o r  approved i n  the  contract o r  
on t h e  applicable drawings. 

4.1.2 Masking. Areas of the  pa r t  o r  work piece which a r e  designated 
i n  t h e  contract o r  applicable drawing t o  be f r e e  from any shot peening 
marks s h a l l  be sui tably  masked o r  otherwise hsndled t o  protect  such 
surfaces from t h e  b l a s t  stream o r  subsequent damage. When it i s  
impractical t o  mask o r  otherwise protect  areas  designated t o  be f ree  
from shot peening marks suff ic ient  stock may be provided in these areas 
f o r  subsequent removal of affected material  f o r  compliance with dimen- 
s ional  requirements of t h e  applicable drawing. Areas not requiring 
peening an& not required t o  be masked s h a l l  be considered optional. 

4.1.3 Magnetic p a r t i c l e  o r  penetrant inspection. Except as otherwise 
specified when magnetic p a r t i c l e  o r  dye penetrant inspection i s  required, 
parts, s h a l l  be subjected t o  such inspection before peening. 

4.1.4. Unless otherwise specified o r  permitted p a r t s  s h a l l  be f ree  
from externally applied loade o r  forces during shot peening. 



4.2 Shot peening procedures. 

4.2.1 Peening intensity. W e s s  otherwise specified on t h e  drawing 
o r  i n  the  contract, the intensi ty  value of the blast of peening used 
on the par t  shall. be as  specified i n  tab le  IV f o r  the thickness 
involved. 





4.2.2 Coverage. Areas of pa r t s  shot peened i n  compliance with design 
information shall be peened t o  complete visual coverage (see 5.3 -1, 
6.10 and 6.11) except that when a surface on which peening is required 
i s  obstructed and it is impossible t o  obtain complete visual coverage, 
the amount of visual coverage shall be a s  specified on the  drawing o r  in  
the contract. Ful l  coverage w i l l  not be required i f  t he  par t  is  peened 
only f o r  forming o r  straightening. 

4.2.2.1 Unless otherwise specified, the variation i n  boundaries of 
areas t o  be peened, when limited, shall be -0 t o  + 1/8 inch. 

4.2.2.2 F i l l e t s  and shielded areas. Unless otherwise specified the  
nominal s ize of shot used on f i l l e t  surfaces shall not be greater than 
one-half the f i l l e t  radius. For s l o t s  o r  other apertures, through 
which shot must pass t o  peen shielded c r i t i c a l  areas, the  nominal shot 
diameter sha l l  not be greater than 1/4 the diameter o r  width of such 
aperture. 

4.2.2.3 Except a s  otherwise specified o r  permitted, such as when 
shield areas a re  involved, nonferrous materials sha l l  not be peened with 
shot smaller than the  following f o r  the in tens i t ies  given: 

Intensi ty  Shot s ize 

.012A S-280 o r  ~ ~ 2 8  

. 0 1 6 ~  S-390 o r  ~ ~ 4 1  

.WOA s-550 o r  CW54 

4.2.2.4 Shot maintenance. Metallic shot shall be maintained i n  the  
machine so tha t  not more than 20$ of the par t ic les ,  by weight, shall 
pass through the  screen s ize specified i n  tab le  V f o q t h e  shot s ize  used. 
Glass beads shall be checked a t  l e a s t  every two hours of operati-on t o  
assure t h a t  not more than 15$ of the beads a re  broken., When we* @ass 
peening i s  used, t he  en t i r e  slurry charge shall-be chapged a t  frequent _ interveils fo r  corclpliance with t h i s  requirement. 



Table V. Uniformity of shot i n  machine 

Cast shot 
* sizes  

Cut wire 
s izes  

Wimum 2 6  passing 
U.S. standard screen s i ze  

4.3 Post treatments. 

4.3.1 No manufacturing operations which rel ieve s tresses  developed 
by peening o r  which develop detrimental residual s t resses  sha l l  be 
permitted a f t e r  shot peening. When peened par ts  a re  heated a f t e r  shot 
peening as f o r  baking of paint o r  protective coatings, embrittlement 
r e l i e f  a f t e r  electroplating o r  other thermal. treatment the temperatures 
employed shall be limited as  follows (see 6.13): -. 

Material Temperature 

Steel  parts 475 "~  maximum 
fiminura alloy parts 2W°F maximum 
Magnesium al loy par ts  2W°F maximum 
Titanium al loy par ts  800.~ maximum 

C-: 



4.3.2 M t e r  shot peening asd removal of protecting masks, a l l  shot 
and shot f r a  ents  s h d l b e  removed from surfaces of a r t i c l e s .  Only 
methods which w i l l  not erode or  s'cratch surfaces shall be used. 

4.3 2.1 1% 3. s pemissible  t o  improve the  surface f i n i s h  a f i e r  peening 
by polishing, lapping, h ~ n i n g  or blast ing providing the applicable 
temperature l imitat ions a re  not exceeded and material removal i s  l e s s  

f the "Aw intensi ty  a rc  height ( fo r  e 
be removed frm a p& peened t o  Q.0 

4.3.2.2 rQmiram al loy  parts  which have been shot -peened sha l l  be clewed 
by e i ther  an approved cleaning solution o r  by glass bead blast ing t o  
reaslove a l l  i ron contamin;%nts. Glass bead blast ing sha l l  be controlled _ 
f o r  compliance with 4.3.2.1. 

4.3.3 Protection from corrosion. Shot peened par t s  shall be 
protected from corrosion during processing and u n t i l  f i n a l  coating o r  

is  completed. The method of pr&xtion sha l l  be as spe&fied or 
approved i n  the  contract o r  order. 

5.1 m o t  peening intensity.  
7 3  

5.1.1 Sap l ing .  A t  l e a s t  one 
5.1.3 shall be made t o  represent 
continuous operation o r  fraction 

in tens i ty  detemination a s  defined i n  
each machine f o r  each two hours of 
thereof where cast  i ron shot o r  glass 

beads a r e  used, and f o r  each eight hours of continuous operation or 
fract ion thereof where cast  s t ee l  o r  cut s t e e l  wire shot is  used. In a l l  
cases, at. l e a s t  one determination sha l l  be made a t  the beginning and one 
at  the end of each period of operation. 

5.1.2 Test specimens. Two t e s t  specimens conforming i n  dimensions 
and mechanical properties t o  figures 1, 2 o r  3 shalJr be used f o r  each 
Intensi ty  determination. 

'j.le3 Test procedure. The t e s t  specimens selected i n  accordance with 
5.1.1 shall be attached as shown i n  f u m e  5, t o  holders of the  form and 
dimensions shown i n  f igure 4, and mounted on a f ix ture  o r  a r t i c l e  and 
exposed t o  the  b l a s t  stream in  a manner a d  f o r  a time which simulates 
conditions used for  the  a r t i c l e s .  After exposure the  t e s t  s t r i p s  shall 
be removed from the  holders and the mount of deflection measured with a 
micrometer gage, of the  form and dimensions shown i n  f igure 6, and the 
values compared with the  requirements of 4.2.1. In using t h e  micrometer 



gage the central. portion of the  unpeened side of the  t e s t  s t r i p  shall be 
placed againat the  indicator stem of the  gsge. A peened t e s t  s t r i p  s h l l  
not be re-peened a f t e r  being removed from the  t e s t  s t r i p  holderJ W, 

5.1.4 Test specimens shall accompany peened parts,  and be inspected 
d o n g  with the  appropriate l o t .  The following information sha l l  be 
recorded f o r  each specimen: 

Lot number and other production control numbers 
Part number 
Nuuiber of par t s  in  l o t  

Shot s i ze  and time length of exposure t o  shot b la s t  
Percent coverage 

This informtion w i l l  be kept on f i l e  f o r  the period of the contract. 

5.2 Shot s ize  and unifomity. 

5.2.1 Ssrmpllng. A t  l eas t  one determination f o r  shot s ize  and 
uniformity shall be made i n  accordance with 3.1 f o r  each 2 hours of 
continuous operation where cast iron shot is  used, and f o r  each eight 
hours of continuous operation o r  fraction thereof where cast s t ee l  or  cut 
s t e e l  wire shot i s  used. In a l l  cases, a t  l eas t  one determination sha l l  
be made a t  the  beginning and one a t  the end of each period of operation. 
Where cut wire shot is used, it shall be inspected f o r  absence of sharp 
edges (see 3.1.3). 

5.2.2 Test procedure. Tests fo r  shot s ize and uniformity f o r  compliance 
with the  requirements of 3.1 shall be made using sieves conforming t o  
Specification RR-S-366. 

5.2.3 Visual  examination. Samples of shot f o r  visual elcslminadtiorn shall 
consist of the  number of shot in one layer  which completely f i l l s  an area 
of 1, 112, o r  1/4 square inch as  applicable. Acceptable esd unacceptable 
shapes are  shown i n  f igure 7. 

5.3 'bnsgaction of shot peened a r t i c l e s .  



5.3.1 Shot peened coverage. Articles shall be visually inspected f o r  
conrpliance with the  coverage requirements of 4.2.2. Surfaces of a r t i c l e s  
shall be bare o r  coated with l ight  transparent o i l .  

5.3.2 Inspection l o t .  Lot8 shal l  be fonned by the  inspector provided 
that not more than the output of one machine during one 8-hour work 
period may be included i n  a l o t .  

5.3.3 §ampling, Samples shal l  be selected i n  accordance with7 
MIL-STD-3-05, a% inspection level  111. 

- 5.3.4 Quality level .  W e s s  otherwise specif led, acceptance a d  
rejection of l o t s  sha l l  be in  accordance with A.Q.L. 1.5 percent 
defective . i 

6. NOTES 

6.1 Tqtended use. Shot peening is intended t o  reduce surface t ens i l e  
s t resses  i n  metal pa r t s  which are subjected t o  repeated applications 
of complex loaia, patterns such as  axles, springs (helical,  torsional and 
leaf ), gears, shafting, a i r c ra f t  alighting gear and s tructural  pa r t s  
etc., f o r  the  purpose of improving resistance t o  fatigue and s t r e s s  
corrosion cracking. Shot peening is a lso  used f o r  applications such a s  
t o  close porosity in  castings, end t o  straighten o r  form applicable 
parts .  Glass bead peening, e i ther  wet o r  dry, is  used when a very shallow 
conpressive layer  is  required o r  when iron contamination of non-ferrous 
par ts  o r  surface f in i sh  are  particularly important. Shot peening may be 
followed by glass bead peening t o  improve the surface f in ish  and t o  
eliminate iron contamination on non-ferrous parts .  

6.2 Ordering data. The following shall be as  specified o r  approved in  
the  contract o r  in  the  applicable drawings: 

(a )  The type of shot t o  be used (see 3.1.1 and 4.2.2.3). 

(b) Shot size, i f  particular s ize  required (see 3.1.2 and 6.8). 
( c ) Methods f o r  cleaning surfaces i f  other than i n  4.1.1.1 and 

methods f o r  stripping coatings, if applicable (see 6.12 ) . 
(d) Designation of locations t o  be peened, o r  locations t o  be 

f ree  from peening as  applicable (see 4.1.2). 

( e )  If magnetic par t ic le  o r  fluorescent inspection i s  required 
on peened par ts  (see 4.1.3). 

(f ) If externally applied forces are  permissible during peening 
(see 4.1.4). 

( g  Intensity requirements i f  other than 4.2 .l. 

(h) Requirements f o r  coverage o r  shot s ize  l imitations i n  obstructed 
areas, boundaries and other peening operations (see 4.2.2 
through 4.2.2.3). 



( i )  Cleaning solutions f o r  peened parts,  i f  applicable (see 4.3.2.2). 

(j ) Method of protecting shot peened par t s  from corrosion (see 4.3.3). 
\b) 

6.3 &ot peening, t o  have the  desired effect,  requires t h a t  t he  specified 
intensi ty  and coverage be achieved on c r i t i c a l  areas, where high tension 
s t resses  o r  s t r e s s  ranges a re  most l i ke ly  t o  cause fat igue o r  s t r e s s  
corrosion f a i lu res  i n  service. Actual experience with service f a i lu res  or  
fatigue t e s t s  may sometimes be required t o  discover o r  confirm the location 
of such areas subjected t o  c r i t i c a l  stressing, a s  a r e su l t  of any combin- 
at ion of service, design, and manufacturing conditions. 

6.4 shielded o r  pa r t i a l ly  shielded areas, walls of deep recesses, o r  
other areas l e s s  accessible t o  the maximum ef fec t  of the  b l a s t  stream w i l l  
receive l e s s  peening a s  t o  intensi ty  and coverage than more exposed o r  
more favorably oriented areas. 

6.5 The peening of very t h i n  o r  small sections t o  high in tens i t ies  should 
be avoided because of the dis tor t ion and high residual t ens i l e  s t resses  i n  
t h e  core material t ha t  may re su l t  from such peening. This is  part icular ly 
t r u e  where the  part  has surfaces finished a f t e r  heat treatment, o r  is used 
as a tension member. 

6.6 Where special procedure i s  required, applicable drawings or  contract 
must def ini te ly designate such c r i t i c a l  areas referred t o  in  6.3 a s  required 
by section 3. This i s  part icular ly important i n  instances referred t o  i n  
6.4 where such l e s s  accessible and unfavorably oriented surfaces are, o r  
contain, areas subjected t o  c r i t i c a l  stressing. 

6.7 Relatively simple shapes and many open-pitched he l ica l  spring designs 
m y  not require special  mention a s  t o  c r i t i c a l  areas since such areas a re  
generally accessible f o r  f u l l  peening ef fec t  when uniformly exposed t o  the  
b l a s t  stream. 

6.8 Shot s i ze  selection. In selecting shat s izes  consideration should 
be given t o  the  following factors:  

7 

( a )  Shape of par t s  
(b)  Size of f i l l e t s  o r  scratches (small shot t o  get into small 

f i l l e t s ,  e t c  . ) 
( c )  Intensi ty  desired (The s i ze  of shot l i m i t s  the intensi ty  which 

,can be obtained i n  a given peening machine. Therefore, it may 
be necessary t o  use a la rger  shot t o  obtain a high intensi ty  
o r  t o  reduce intensi ty  requirements when shot must be small f o r  
eonsiderat ion (b ) ) . 

(d) Finish ( a t  equal in tens i t ies  large shot w i l l  produce a f i n e r  
f inish,  however, t he  time required f o r  coverage increases 
rapidly with shot s ize) .  



( e )  Abrasive e f fec t  
( f )  Coverage is achieved f a s t e r  with s m a l l  shot 

(g) Smsll shot should not be used in high intensi ty  on 
aluminum. 

6.9 Intensi ty  comparisons. For comparisons of the nominal in tens i ty  
desigmtions, type C t e s t  specimen deflection may be multip1ie"d by 3.5 
t o  obtain the  approximate deflection of a type A specimen when shot 
peened with the same intensity.  Test s t r i p  "A" is ordinarily used f o r  
a r c  heights up t o  0.024 inch; f o r  greater degrees of peening, t e s t  
s t r i p  C is  used. For in tens i t ies  below . 0 0 4 ~  the  type "3" t e s t  specimen 
should be used. For comparison of the nominal in tens i ty  designationg; 
type "A" t e s t  specimen deflection may be multiplied by three t o  obtain 
the  approximate deflection of a type "I?" specimen when shot peened 
at  the same in tens i ty  (see figures 1, 2, and 3). 

6.10 Comple%e visual coverage i s  defined a s  s uniform and complete 
denting o r  obl i te ra t ing  of the or ig ina l  surface of the  part o r  work 
piece as determined by visual examination using a t e a  power magnifying 
glass. 

6.11 Coverage. Nl coverage can be established by plot t ing a 
saturation intensi ty  curve, as shown in f igure 8, and assuring that the  
correct in tens i ty  (determined by the  a r c  height of the  t e s t  s t r i p )  
f a l l s  on the  r ight  s ide of the knee of the curve. By doubling the  
time of exposure, the a r c  height of a t e s t  s t r i p  should not increase 
by more than lo$. 

6.12 Procedures f o r  stripping of anodic coatings from aluminum and 
magnesium al loys a re  given i n  ~1~-~-8625 and MIL-~-45202 respectively. 



6.13 Processing o r  service temperatures of shot peened par t s  shall be 
limited t o  the  temperatures i n  4.3.1 unless t e s t  data f o r  specif ic  
applications support the satisfactory use of higher temperatures. 
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FIGURE: I .  

TEST STRIP C 1/ t 
FIGURE 2 .  

~ T E ' S T  STRIP SPECIFICATIONS 

 ANALYSIS OF STOCK- SAE 1870 
COLD ROLLED SPRING 5 T E E L  
SQUAEE EDGE NUMBER ONE (ON  EDGE) 
FINISH- BLUE TEMPER (OR  RIGHT) 
UNIFORMLY HARDEMED AND TEMPERED TO ++-SO KC 
FLATNESS - f ,0015' ARC HEIGHT AS MEASURED OM GAUGE 
SH0Whl IN FIGURE 



"92" LEAM - 4  HOLES 

/-• 13+' 



hOLDlN6 f IXTUKE 
L 

FOUR 10-32 R3UMD HEAD 
SCREWS WITH NUTS 
(HARDENED SCREWS) 



DLAL INDICATOR, MAX. VALUE O$ GRADWTU)Y 
,601 - WUUTER-CLOCKWOSL BACKAOLCUSTi9BLE 
BRACKET, LOW JWCT15N JEWELED BEARIUGS, 
EQUIPPED WFTH EXTENSION POINT. 



3. Unacceptable Shapes 

1. Acceptable Shapes 

2. Unacceptable Shapes, limited to Table I 

Figure 7. 
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