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the inden!eq ~Z9rte. This is a true plastic 9!~placeme"!t,

.not afl ~rosion '~ctiC?n in which' ~.etal i~' remov~d to
asignifi~ant' degre~~ . .

WIwn it· is necessary to hold a close. dimensi~n in'
the shot peened zone, proPer practice is to specify
a .fin~1 'p1achining operatibn to' re~le~el' the s~~~e
and 'restore the desired' tolerance.' This can be done
by honing or'Ve..y'-gentle grinoing, carried' o~t to mini-.
mize contact point temperature ri~e. As the compres­
sively stressed z~ne extends s0'!lewhat bene~th the
indented region~ 'protection will be retained ·ifthe
final finish i's earried out in such a way as ~o' retain'
a visible patte~n of indented areas. .

One approacti representing <::onservative good prac-.
tice:, is the mflitary' .specification Mll-S:13165 A
Amendment 1 governing. shot .peening of ferrou~,

me~1 parts. It states' in part: "I~ is permiss'ible to,
improve the surface 'finish' after peening by I~pping,

.honing, or blasting, provided ,s'uch operations ~o'not
generate' temperatures exc~eding 475 degree~Fahr­
enh~it,' and, do' not' remove ma~erial laye~s thicker
thar,l 10 per'cent of A intensity arc height (for example,
up to .0007 inches may be removed from a part peened

, to .007 A intensity>,." ' , .
The term "coverage'" a's applied to shot peenfng

ref~rs to the percentageof the peened area· which is
actually indented by the shot particles, as determined. ' . . .
by a visual' e~a~ination after peening. Vfhile the
coverage' percentage may be specif!ed by't~e designer,
it is commonly omitted and virtually complete cover­
age is assumed. SUrf~ces for w'hich peeni~g 'is neither.
r~q~ired or in~icated.as optional may tle masked to
pro~ect them from the shot stream! or may be peened
and then hav~ the effects removed by subsequent
ma~hining.

When a process specification calls for shot peening
of parts with9U~. indicating t~e specific areas to be
peened, it is understood that the parts shall be' peened
on all areas except 'small holes and other sections
which ca'nnot be readily' rea~hed by the ~hot stream.
If it is desir¢ to iimit peenirig to' certain designated
portions'of the part, the portions to be, peened should
~e designate,d by arrows 'pointing to the surface to
be treated~

Quality Contro' .
Qua'lity' control of the- process' is unique in that

there are no nondestructive test methods to determine
whether a co~pleted piece has been properly peeneq~
Control tests must 'be made at the time of :shot peen­
ing by- measurement of the ~ffect' of th~ shot stream
on Almen st~!P~,supplemented. by such controls as visl;l·
al inspection of the worKpie~e ~or unifo'rm indentation.
. Mechanization for quality control purposes is ileces•.
sary' for most work of a critfeal natore because all.
standards depend on the s'hot stream' duplicating the
effect that is' first checked' on "the Almen. strip. The
requirement· for mechaniz~tion mus~,.therefcire,' be '
vieWed asa ,'quality ,control factor ~ther than 'solely'. . ~ . . . ., : . ..
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as 'a cost' reduction' fact~r~ Wh i1~ a.~.~Sigii ~~ifi~t!otr·',:;:·~,
seldom' inqicate~ the rnechan'iiation' ieclinique 'to' be"'"

-used, it is, consid,ered good pracl:ic~ to spe~ifiC?lIy

exclude m~nualpeening ~~en the n~essary -reliability
requires that repeatability be rigiqly ~ontrolled.

.Seconqary Application~ , ,
In aodition to the highly effective use of shot pe~ning

,in treating high strength members ·subject to cyclic
loading; another' application inyolves the protection.'
if offers under conditions of static ··Ioading. .

It flas been found ·that peening of a surface wh!ch
, is stressed in tension in a corrosive environment' will

inhibit gr<?wt~ of corrosion cracks. This principle ~as

been applied tc? treat inner and oute~ surla~es of
. aircraft landing gear members 'which are, ~tressed

by intern~'1 ~ydraulic·pr~~sure while the ai'rcraft~es~s.
,on the ground; and ~Isoto treatment of the inne~·.

s~.irfac~s o~ thin, highly stressed p'rop'ellant ta~ks.·' "
.' Anoth~r ~p~cial application' ofs~9t peening' is to

shape a workpiece by ,warping i~, j~st ~s the ·Almen.
strip will b~nd into a, g~ntle arc when peened, on ~>ne.

side only. In most shot peening C!P'p'lications this effec~

is. specifically avoided by uniform peening of opposite
surfaces ot a w~rkpie~~ or by limiting the peen'ing
intensity in proportion to the stiffness of the workpiece•.
The bending effect may be used' to advantage, how­
ever, to compensate for distortions induced' in heat
treatment or t~ produ~e a co~t~oll~d 'twist in m-iII~,
aircraft· wing skins which m?y: be' ~i1ied' from a llat.
slab an~ then twisted much more econo~ically ·than'
if originally p~oduced in the compl~x configuration...

Economic Factors
From an economic standpoil"!t, the primary jus~ifi·

cation for shot peening is that it permits operation at
high stress levels under conditions subject to fatigue ,
considerations. in the case' of aircraft, this' means' reo
duction in structural weight for a specified reliabili~,

level. In ordnance and automotive .appiications, it
means that relatively small, low·cost components can:
be upgraded fo'r conservative operation at stress levels:
that would represent poor practice without ,shotpe~n. .
ing. Springs, torsion bars, connecting rods, and gears
are examples of compo'nents that are upgraded without·
the use' ot' cqstly a'lI~ys or Increased, sections. .: '
. , The: ability 'to upgrade a compon~nt by shot peening:
offers obvious opportunities in the correction of unper·
sized <::0rTlPonents, when fatigue fa!lur~~ occur 'aft!3r
a 'pr~uct is standardized or in field service. In t~e'

automotiye industry, for example, t~is technique h~s

been used to ;'ncre~se the effettiv~' strength of· cor:n-:
ponents of the power transmission train of an' auto·' .
mobile wh~n horsepower is increC!sed from. year\'to: "
year, thus enminating the high cost' of .introduc!ng .'
dimensi9nal' changes in, these cOfTlp.Qn.ents~ Ina' re·,
lated mann'er, snot peening often a"o~s a cost savings' . '
through, substitutiqn of a low·cost material :for a:more :. ,..-"
expensive' high.~tr~ngt~ 'alloy.' .... ,., .:::, .•'....::.,"


