














_ Shot velocity or ahob
al;l;o too umall

the shot.. To maintain conutunt peening inteusity of the work, it ill therefore ncceesary
to chllll/(P the velocity of t.ho l'lhot us tlw ulIglt· of impuot ill chnugod.

COVERAGE. By C()l'erugl' is mount uuif'orru diHtrilJlltioll of !J('l'lling IltrCHti over tho eur­
fllee of the work. Uniform Htrl'H!:I rnonns t hut the p()illt~ of illllmd ure IlO IlUnWl'OU~ tllllt
the litrell~ induced by ouch irupuut overlaps the udjueunt utrossed ureu to produce o!:lllCntiully
uniform st.ress,

The Bailie inetrument.s that IU'O used to IlIPUIlUre peening irrtcnsit.y lire used to dater-mine
the time of exposure of tho work to tho shot streum to obtain adequate coveruge, Since the
total residual t:Ilre!:lfi will continue to in-
crellse until the peened surface is uni- ~h~~r:~~Ju~u~:I~I~'

/.1 formly stressed, the curvat.ure of the test ~I;I;u too llrellt

~~~:~i;~~t~l~~i~l.ueto increuae until saturn- II ~ I-.L.---.t':o;........;..--.__...;:.j._ g~:re:~":o~~I,~~:loDof

Figure 5 il:l a chart of peening inteneity ~ t ahot velocity und ,In
~ [jplot ted aguiust time of exposure. The ~ ~

upper curve shews a condition in which til e
the Ilpecified peening int.enaity reading is 's 'y
attained at A, but siuoe the curve con- ~ g
tinues to rise with increased time of ex-
posure, it is evident that the peening 'I'ime ot peening:= quantity of Jlhot

stress at point A was not uniform; that ill, FIG. 5. Peening intensity versus time of exposure.
the coverage was inadequate.

The second curve shows correct combinations of shot size and velocity so that the
required peening intensity is attained at B after a time of exposure sufficient to suturute
the surface.

The lower curve indicates conditions under which the desired peening intensity cannot
be attained because of insufficient depth of the induced stress.

To determine the time of exposure required to obtain adequate coverage, suocesslve
test strips are passed through the shot stream, varying only the time of exposure. The
arc height reading of euch strip ill plotted aguinst the time of exposure. as in Fig. 5. Altera­
tions are then made in shot velocity or in shot size until the required peening intensity is
obtained as the limit of arc height ill approached.

SHOT CLEANLINESS. Good peening requires that only reasonably round shot of
uniform size be used in the machine. Since a considerable percentage of normul commercial
shot will eventually fracture or wear as a result of repeated impact against the work or
against the wall of the cabinet., means have to be provided for discarding split or other
Iructured shot, undersized shot. and dust.

Undersized shot, split t:I11Ot, and smaller fragments are objectionable because they (1)
reduce peening intensit.y, (2) increuse abrusion, (3) cut, rather than peon, (4) contaminate
the surface of the work. and (5) increase the cost of peening.

L Peening intensity is reduced because the small particles strike the work with less
energy than the original-sized purt.icles.

2. Abrasion is increased because the broken. sharp-edged particles weur away the aurfuco
much more readily than the round shot.

3. MILny of the broken shot cut into tho work like a. knife, and muy therefore reduce
the fatigue st.rength of the work, since such cuts may extend deeply into tho com­
pressivelv stressed layer.

o. To maintain the specified peening intensity. it is necessary to increase tho velocity
as the shot breaks down. Thill Increased velocity uccelerutes the lnoukdown of tho
remaining whole shot as well all the added new shot., thus requiring more roplaoornont
thun if only clean, round material of the specified size were used. All tho shot siao
is decreased, not only must the velocity be Increased, but often the time of exposure
must alao be increased,

SHOT QUALITY. Under "shot quality may be listed such' properties us (I) hurdness,
(2) impact fatigue strength, (3) shape, (4) soundness, (5) size runge, and (II) rnusa,

Hardness. Residuul compressive st.rese can be induced by shot Moftel' t luui tho rnnl eriul
killg peened, but, generully, shot should be all hard ali, or hurder thun, tho work. If tho
t).ot is too soft, it will 1080 its energy in deformation, and the induced II tr!'::'''i ill tho
'I"ork will be LOO small to produce the desired compressive stress uulcss tho volueity ill
lrlc:re/ll:led.

Impact Fatigue Strength. Tho rate of Iructure of BOIll1d shot, \IIii'd in poonin j.(, it!
t:,t:a!;\ll'ed by t hll impuct. Iutiguu al rung t.h. Tho impnct Iut iguu Ht rrllgl h of couunerr-iul
dulled iron shot ill low-honce tho iruportuuoe of good devices fur IWIH\mt.ing Irncturod
ILUlterial from whole shot.



tV <
;) ! ..... 00

T
ab

le
S

H
ar

d
n

es
e

T
h

ie
k

n
ee

s
~
i
v
.
:

(
R
~

or
of

C
ri

ti
ca

l
F'

nr
f>

<c
t>

F
in

is
h

M
an

n
er

of
K

in
d

of
of

PM
-I

II
Il

l!
:

K
am

e
of

P
a
rt

M
at

er
ia

l
E

q
u

iv
al

en
t)

S
ec

ti
o

n
,

in
.

h
ef

o
re

P
ee

n
in

g
St

re
"s

in
J!

;
Sh

ot
,

U
se

d
S

h
o

t
In

tR
n

"l
ty

C
ra

nk
.'i

ha
.f

t
~
t
e
e
l

10
-2

1
0

.7
5

P
ol

i.
'ih

ed
R

ev
er

se
d

to
rs

io
n

C
h

il
le

d
ir

o
n

P
-2

8
0

.0
1

4
0

·.
0

1
5

A
C

o
n

n
e

ct
in

z
ro

d
St

..-
el

3
7

-4
4

€l
.1

6
P

o
li

"h
('

d
R

ev
er

se
d

to
rs

io
n

C
h

il
le

d
ir

o
n

P
-1

9
€l

.O
IS

A

~
V

al
v

e
ro

ck
er

ar
m

1
'k

el
26

-
30

0
.5

P
o

li
sh

ed
a
n

d
fo

rg
ed

O
n

e-
w

ay
b

en
d

in
g

C
h

il
le

d
ir

o
n

P
-2

8
O

.0
22

A
V

al
v

e
ro

ck
er

ar
m

M
al

le
ab

le
ir

o
n

J-
1

6
0

.2
A

s
ca

st
O

n
e-

w
ay

b
en

d
in

g
C

h
il

le
d

ir
o

n
P

-2
8

€l
.0

14
1\

.
>

Q
ui

ll
sh

af
t

S
te

el
3

4
-3

8
o.

s
P

o
li

sh
ed

R
ev

er
se

d
to

rs
io

n
C

h
il

le
d

ir
o

n
P

-1
9

€l
.1

4A
u: ~

T
a
n

k
tr

ac
k

p
in

S
te

el
2

4
-4

7
0

.9
R

o
u

g
h

m
ac

h
in

ed
O

n
e-

w
ay

b
en

d
in

g
C

h
il

le
d

ir
o

n
P

-6
6

O
.0

1
7

C
-

B
o

lt
h

ea
d

S
te

el
3

J-
3

5
0

.2
5

P
o

li
sh

ed
T

en
si

o
n

te
n

si
o

n
C

h
il

le
d

ir
o

n
P

-1
9

O
.0

1
7

-0
.0

2
lA

0
T

ra
n

sr
n

is
si

o
n

g
ea

r
S

te
e
l·

60
-6

2
0

.3
A

s
m
a
~
h
i
n
e
d

O
n

e-
w

ay
b

en
d

in
g

C
h

il
le

d
ir

o
n

P-
21

1
0

.0
2

0
A

~
S

te
-e

ri
ng

k
n

u
ck

le
S

te
el

2
6

-3
4

1.
5

G
ro

u
n

d
R

ev
er

se
d

b
en

d
in

g
C

h
il

le
d

ir
o

n
P-

21
1

0
.0

1
8

-0
.0

2
6

.-
\

0
T

ru
ck

ax
le

B
lu

th
S

te
el

2
4

-3
2

1.
75

A
I;

m
ac

h
in

ed
R

ev
er

se
d

to
rs

io
n

C
h

il
le

d
ir

o
n

P
-3

9
o.

oo
ec

~

S
p

li
n

ed
sh

af
t

St
..-

el
4>

'-5
2

1
.2

5
A

s
m

ac
h

in
ed

R
ev

er
se

d
to

rs
io

n
C

h
il

le
d

ir
o

n
P

-2
3

0
.0

2
8

A
~

~

-
U

n
iv

er
sn

l
jo

in
t

S
te

el
*

60
0

.8
G

ro
u

n
d

R
ev

er
se

d
b

en
d

in
g

C
h

il
le

d
ir

o
n

P
-2

3
O

.O
O

B
C

Z
C

oi
l

sp
ri

n
c

f;
t..

-e
l

5
2

-5
3

0
.3

A
s

ro
ll

ed
O

n
e-

w
ay

to
rs

io
n

C
h

il
le

d
ir

o
n

P
-2

8
O

.0
17

A
Q

T
o

rs
io

n
b

a
r

sp
ri

n
g

S
t
~
l

48
2

.2
G

ro
u

n
d

O
n

e-
w

ay
to

rs
io

n
C

h
il

le
d

ir
o

n
P

-6
0

O
O

IS
C

0
C

oi
l

sp
ri

n
g

S
te

el
5

7
-5

9
€l

.1
5

A
s

d
ra

w
n

O
n

e-
w

ay
to

rs
io

n
C

h
il

le
d

ir
o

n
P

-2
8

€l
.€

l1
2A

~

F
la

t
"p

ri
n

t
St

f>
el

4
4

-4
8

0
.0

2
0

Z
in

c
p

la
te

d
O

n
e-

w
ay

b
en

d
in

g
C

h
il

le
d

ir
o

n
P

-2
8

0.
00

5.
-\

l7
F

la
t

sp
ri

n
g

P
h

o
sp

h
o

r
b

ro
n

se
0

.0
0

8
-0

.0
1

0
A

s
ro

ll
ed

R
ev

er
se

d
b

en
d

in
g

M
aJ

1.
.a

b
le

is
ed

ir
o

n
P

-1
7

T
o

o
lo

w
to

m
r-

aa
ur

e
~ ~

8r
w

ci
ll

le
n

M
az

n
es

iu
rn

0
.0

6
3

A
r.

ro
ll

ed
R

ev
er

se
d

b
en

d
in

g
M

a
lle

a
h

le
iz

ed
ir

o
n

P
-3

9
0

.0
0

5
A

;.3
!
-
'
u
~
r
c
h
a
r
g
e
r

p
a

rt
M

az
n

es
iu

m
O

.I
SO

A
s

m
ac

h
in

ed
S

er
v

ic
e

M
al

le
ab

le
is

ed
ir

o
n

P
-1

7
0

.0
0

8
-0

.0
1

0
A

>
S

p
ec

im
en

M
al

le
ab

le
ir

o
n

1
3

1
B

H
N

0
.9

A
s

m
ac

h
in

ed
O

n
e-

w
ay

b
en

d
in

g
C

h
il

le
d

ir
o

n
P

-9
3

0
.0

1
S

-0
.0

2
S

C
tot U

J
S

p
ec

im
en

A
lc

ls
d

al
u

m
in

u
m

10
5

B
H

N
0

.0
4

A
s

ro
ll

ed
T

en
si

o
n

te
n

si
o

n
M

al
le

ab
le

iz
ed

ir
o

n
P

-6
6

0.
00

2.
4.

-
S

p
ec

im
en

A
rm

a
st

ee
l

20
0

.9
A

s
m

ac
h

in
ed

O
n

e-
w

ay
b

en
d

in
g

C
h

il
le

d
ir

o
n

P
-9

3
0

.0
2

4
(;

S
p

ec
im

en
C

a
st

ir
o

n
IS

-2
0

0
.9

A
s

m
ac

h
in

ed
O

n
e-

w
ay

b
en

d
in

g
C

h
il

le
d

ir
o

n
P

-9
3

0
.0

1
9

-0
.0

H
C

S
p

ec
im

en
N

ic
k

el
2

1
-2

2
0

.3
P

o
li

sh
ed

R
ev

er
se

d
b

en
d

in
g

M
al

le
ab

le
iz

ed
ir

o
n

P
-6

6
0

.0
2

H
W

el
d

ed
fa

n
bl

a.
de

s
S

te
el

0
.4

A1
3

w
el

d
ed

R
ev

er
se

d
b

en
d

in
g

C
h

il
le

d
ir

o
n

P
-1

9
0.

01
5-

0.
01

8.
.4

.

..
C

a.
rb

ur
iz

ed
.



PEENING SPECIFICA'rrONS 20-49

Shape. The shape of tho shot ie important from tho atundpoint of uniformity of peen­
illl-(. However, it iii not conunerciullv pO~1'lilllt' to obt.niu only true Hpheri(·td shot .

Soundness. A cOIlHidomhlo POI'I:(llIt1\~1' of noriuul I:hillc'd~il'Oll Mhot iii hollow. 'I'his
U~l111lly Iructurcs more readily t hun sound shot and il:l quickly cluuinutud when an udequut.e
t:-epllrator is used,

Size Range. Tho runge of tlize of oommerciul screened shot hua been specified by tho
society of Automotive Engineers.

Mass. Shot for peening purpoaes may be made from material other thun chilled iron
or steel. FOl' example, aluminum may be peened with glus« shot, gruuules of plastic mute­
rial. or walnut shell grunules. 'I'hes« alt.eruute mut.eriuls avoid electrolytio corrosion,
especially in muguesium, and tho walnut shell and plust.io grunules nlso uvoid abrusi ve
contamilllltion. The softer peening materials are not capable of inducing residual sl.resa
in steel; hence the standard peening intensitv strip cannot be used to measure peening
inten:;ity. Aluminum or athol' sof't motul st.rips, not yet at.nndurdiecd, will Herve, however.

It iii not possible to generalize with regard to peening int.ensity speuiflcut.iona becuuse
of the wide vuriet y of machine purt~ made from many kinds of rnetuls vuriouely loaded nnd
heat treated. As in specif'ying heat trent.ments, each etHIO presents problems peculiar to
itself. It will perhaps be helpful to indicate peening intensit.y specifieat.ions that hnve
been reusonably euccessful when applied to typical machine purts. Such data are pro­
seated in Tuble 2.




