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1al i

AMS-2431 - Peening Media
.1.2 SAE Standards:
SAE J442 - Test Strip, Holder and Gage for Shot Peening
ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA
19103-1187.
ASTM E 18 — Rockwell Hardness and Rockwell Superficial Hardness of Metallic
Materials
.S. rnment Publications: Available from Standardization ' Documents
Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia,~PA 191}1-5094.

.1 Military Standards:

MIL-STD|-794 - Parts and Equipment, Procedures for)Packaging and|Packing of

TECHNICAL REQUIREMENTS:

General:

.1 Ar : Parts’shall be peened on all surfaces
except peening is optional on the following: surfaces of holes|and
aperturps under 0.125 inch (3.18<mm) diameter or width; surface$ of blind
holes apd recesses under 0.5.1nch (13 mm) in diameter or width,|if depth
exceeds| diameter or width or is required to be ricochet peened.

.1.1 Areas| designated not to be peened shall be masked from the peening

stream. (See 8.2.1)

.1.2 Thin [sections under 0.090 inch (2.29 mm) in nominal thickness|shall not

be peened unléss specifically required on the drawing. HWhen peening is

requijred, shot size, intensity, and coverage shall be specified on the

1.3

nor p

[olerance:

rohibited.

+ specified

When the masking tolerance is not indicated on the drawing,

tolerances used on dimensions shall be pius O to minus 0.062 inch (1.57

mm) .

Masking shall be permanent and reusable except expendable masking

may be used for preproduction or development parts when approved by the

cogniza

Intensi

nt engineering organization.

Verfi n fons:

Shall be as indicated on the drawing;

when not specified on the drawing, locations shall be as established by

the cog

nizant engineering organization.
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3.2 Material and Equipment:
3.2.1 Peening media shall conform to AMS-2431.

.2.2 Prior to use, cast steel shot shall be conditioned to remove any rust.

Peening for not less than 5 shot turnover cycles is recommended.

3.2.3 Measuring Instruments: Almen gages, scales, air pressure gages,

tachometers, etc used for controlling shop peening shall be calibrated
against instruments whose calibration is traceable to National Institute of
Standards and Technology (NIST), formerly National Bureau of Standards.

Almen test strips used for intensity verification shall conform| to SAE J442
except[thickness and flatness tolerance shall be + 0.0005 1gch”(+0.013 mm)
and hardness shall be 73.0 - 74.5 HRA for N strips and 45¢3748 HRC for

others| Hardness shall be measured in accordance with ASTM E 1B at

3.2.4.1

3.2.4.2

3.2.4.5

approximately 1/2 inch (12.7 mm) from either end on the longitudinal center
line of a flat side, using Rockwell "C" scale, or egtivalent, fpr A and C
strips| For N strips, the Rockwell "A" scale, orlequivalent, spall be used.

Gage$ for determining flatness and arc height of Almen test sfrips shall
conform to the requirements of SAE J442 except that the gages| shall have
digital readout and have an accuracy of.#0.0001 inch (+0.0025| mm). Almen
gage$ shall also be capable of measuring thickness of Almen test strips.
Almep gages shall be zeroed daily using a flat gage block.

Masked or Subsize Test Strips: In locations where standard test strips
canndt be placed to accurately.reflect the peening intensity,| masked or
subsjze test strips may be used. Masked or subsize test strips shall
conform to all requirements of 3.2.4 except for length and width of
exposed area. Location of support points on gages for measurfing subsize
test|strips shall be.approved by the cognizant engineering organization.

Reusg of Almen test strips 1s not permitted.

Almeh Strip Fixture: Either a scrap part or a representative
djustable fixture shall be fitted with test strip supporjt blocks (See
3.1.B). <Support blocks used to hold Almen test strips during tests to
estaplish specified peening intensity shall conform to SAE J442 and shall
be ¢ fixture. If support blocks
for masked or subsize test strips are used, they shall be approved by the
cognizant engineering organization. The Almen strip fixture shall be
oriented to the peening shot stream and rotated or translated in the same
manner as the part. The design of the Almen strip fixture shall be
approved by the cognizant engineering organization. It shall be numbered
and recorded in the procedure sheet (See 3.7.2.1) and shall be used for
all subsequent Almen intensity verifications.

When masked or subsize test strips are used to control peening intensity
on parts, the relationship between the peening intensity on the masked or
subsize test strip and that on the standard test strip shall be
established. The intensity thus established for the masked or subsize
test strip shall be used for control of the peening intensity on parts.

-3 -
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.5

Peening Machines:

Shall be equipped with computers for continuously

monitoring and recording (in hard copy) the following parameters within
the tolerance indicated:

.10

1

12

Parameter Units Process Tolerance
Plus or Minus

Shot Flow Pounds/minute 5%
(kg/minute)

Air Pressure psi (kPa) 5%

Wheel Speed RPM )iA

Air Flow Cubic feet/minute A
(L/minute)

Nozzle and/or Inch/minute 0.1 inch

Wheel Transla- (mm/minute) (2.5 mm)/minute

tion Speed

Nozzle and/or Seconds 1

Wheel Shut Down

Turntable Speed RPM 2%

Part Speed RPM 2%

Conveyor Speed Inch/minute ]
(mm/minute)

Peening Cycle Seconds 1

Time
Nozzle/HWheel Inches/degree 0.062 inch (1.57 mm)/
Position (mm/degree) 5 degrees

Table Indexing Inches/degree 0.062 inch (1.57 mm)/

(mm/degree) 5 degrees

The peening system shall be capable of interrupting the peening cycle
within one second, when detected tolerances for shot flow (3.2.5.1), air
pressure (3.2.5.2), wheel speed (3.2.5.3), or air flow (3.2.5.4) are
The peening system shall also retain in memory and print out

exceeded.
any abort details for the parameters listed in 3.2.5 and be able to resume
operations to complete the balance of the process cycle, from the position

of shut-down, when the out-of-tolerance condition has been corrected.
Parts processed during an aborted cycle shall be so identified by the

processor.
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.7 Peening machine shall be equipped with shot screening system and shot
shape control mechanisms capable of continuously maintaining the quality
of the peening media in the machine to no more than 2% broken or deformed
pieces (by count) for metallic shot, 5% broken pieces (by count) for
ceramic media, and 10% broken pieces (by count) for glass media.
Alternatively, the limits of Table III may be employed.

.2.8 If media size and intensity are not specified, media size and intensity

shall conform to the requirements of Tables I and II.

Prepeening Treatment:

.1 Dimensions and Surface Finishes: Shall be as specified by the drawing
prior to shot peening, unless otherwise noted.

.2 All stfaightening and forming shall be completed prior to“peenipg.

.3 Heat tfeatment that requires temperatures above those in 8.2.3 |shail be
completed prior to peening.

4 AN machining‘of areas to be peened shall be.completed prior to| peening
(See 8{2.1). AIl1 burrs shall be removed and\all sharp edges and external
cornerg shall be radiused or chamfered.

.5 Nondestructive inspection such as magnetic particle, fluorescenft
penetrant, ultrasonic, or other flawZor crack detection processps, when
requirgd, shall be completed prior—to peening.

.6 Parts yhich exhibit corrosion-or mechanical damage shall not be| peened
unless |the noted condition is acceptable to the cognizant enginpering
organization.

.7 Cleaning, prior to peening, shall be accomplished by vapor degreasing,
emulsion degreasing,_solvent wiping, warm solvent spray, or water base,
nonflammable product to remove contamination such as oil, greasp or paint.

.7.1 Titanium alleys shall not be cleaned in solvents containing hplogenated
compaounds

Procedure:

.1 A fillet radius shall be peened with shot, the diameter of which does not
exceed one-half the radius. If this requires a shot size that is smaller
than that shown in Tables I and II, the fillet radius shall be peened in a
separate setup subsequent to the one required for general peening of the
part. An intensity for the fillet radius, compatible with the smaller
shot size, shall be established by the cognizant engineering
organization. No additional masking of previously peened areas is
required. For slots or other apertures, through which shot must pass to
peen shielded critical areas, the nominal shot diameter shall not be
greater than one-quarter the diameter or width of such aperture.
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.5.1

Preproduction SetupVerification:

o

A

.2

.

Holes larger than 0.125 inch (3.18 mm) diameter (See 3.1.1) shall be
peened to the requirements of Tables I and II, utilizing internal peening
setups. No internal setups are required if the hole diameter is equal to
or larger than half the hole depth, provided that the hole is open to
direct impingement from both ends. If the hole diameter is equal to or
larger than the hole depth and the hole is accessible to direct
impingement from one end only, external peening with the shot size and
intensity specified for the actual part is then acceptable, provided that
the hole receives complete coverage.

For internal peening, the part shall be positioned so as to ensure free
exit of spent shot.

Peening |with accumulated spent shot is not permitted.

When twg or more thicknesses are present on the same partcand oge is over
0.375 inch (9.52 mm) and the other is equal to or less than 0.375 inch
(9.52 mp) (See Tables I and II), the part shall be peened as fol|lows.

The thicker area shall be peened using the correct shot size and
intengity for that thickness; the thinner areas shall be masked at any
outside corner where the change of cross-section occurs. Do not mask on
an ingide radius. If the change of cross-section is gradual, [the
peening intensity and coverage shall fade’ within 2.0 inches (50.8 mm)
into the thinner area.

.5.2 The thinner areas shall next be peened to the correct intensitly and shot

size with no masking of thicker'sections, except as required by the
drawing. Complete coverage with this second shot size and intlensity is
requited for not less thap"a2.0 inch (50.8 mm) overlap into the area
previgusly peened.

.4.6 Loads, applied to the part during peening, shall be as specified by the

cognizant engineering organization.

Saturation Curve: Intensity shall be determined by exposing individual
Almen strips-“in a setup fixture (See 3.2.4) for increasing time |periods
and plotting the results as a saturation curve, represented in Figure 1
(See 8.1.1). Not less than four points, other than zero, shall be
required to adequately define the saturation curve.

During procedure development for a new part in a given machine, a
complete saturation curve shall be developed for each intensity
verification location and the curves shall form part of the peening
procedure sheet. The critical peening parameters, confirmed by the
saturation curves and coverage determination, shall be entered into the
computer program for the part. (See 3.7.2).

Coverage: Unless otherwise designated on the part engineering drawing,
100% part coverage is required. (See 8.1.2).



https://saenorm.com/api/?name=8a8f08260fd0d87ee148318c89737acd

SAE AMS-2432

Post-Peen
6.1

2.1

2.2

.3

.6.3.1

Pr ion P

nin t

Shall utilize the computer pre-program and the

procedure sheet to designéte the machine and all the machine settings,

fixtures, and locations of part and fixtures.

Intensity verifi

cation using

test strips is required by peening a single set of test strips after all
monitored parameters, fixtures and locations match the computer pre-program

and the procedure sheet.

If any strips do not fall within

required

intensity range, the setup shall be corrected and new set of strips shall be

peened.

Nozz]

Hold1 i re:

When an air nozzle peening machine is used, each

nozzle shall be held in a fixture so that the angle of impingement and

stand-q
nozzle

Control

holding fixture shall be numbered and recorded on the_ prs

Cage Setting:

When a centrifugal wheel machine is lused

cage, Which regulates the position and angle of the maximum int

generat
that th
constan
cage po
the con

Part Hg
rotate
fixture
3.7.2 4

After [
thereof]
not erd

Unless
shall |
operati
by the

For @

ed by the wheel, shall be set in respect to the’part loc
e angle of impingement of the maximum intensity zone sha
t to procedure sheet requirements. A reference point on
sition indicator shall be part of the wheel system. The
trol cage shall be recorded on the procedure sheet.

1ding Fixture: The part shall be held in a fixture desf
and/or translate the part on itsxaxis through the shot s

shall be numbered and recorded:on the peening procedure
nd 3.7.2.1).

ing Treatment:

eening and removal of,protective masking, all shot and f
shall be removed from surfaces of parts.
de or scratch surfaces shall be used.

ng. The
bcedure sheet.

| the control
ensity zone
ation, so

1 remain

the impeller
position of

gned to
tream. The
sheet (See

ragments

Only methods which will

material removal is prohibited, one or more of the folloying methods

e used: _polishing, lapping, honing, sanding, or a secon
on to alower intensity. Grinding shall not be used unl
cognjzant engineering organization (See 8.2.3).

MPa)

1 peening
psS approved

psi (1517

5 ified minimum
"A" intensity or equivalent "N" or "C" intensity (See 8.5) shall be
removed from the surface.

arts with a specified minimum tensile strength of 220,00?

For other parts, no more than the equivalent of 10% of the specified
minimum "A" intensity or equivalent "N" or "C" intensity (See 8.5) shall
be removed from the surfaces.

hemi

leaning:

When required by purchaser, parts, other than those made from alloy or
carbon steel, which have been peened with carbon steel shot or with any
media in an unlined steel cabinet shall be decontaminated as follows:
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3.6.3.1.1 Corrosion resistant steel and titanium alloy parts shall be
decontaminated in a 20 to 50% by volume nitric acid solution at 140°F
+ 5 (60°C + 2) for 15 to 30 minutes.

3.6.3.1.2 Aluminum alloy parts shall be decontaminated in a 50% + 5 by volume

nitric acid solution at ambient temperature or 20% + 2 by volume
nitric acid solution at 140°F + 5 (60°C + 3).

3.6.3.1.3 After decontamination, parts shall be spray rinsed or rinsed in
agitated water.

3.7 Process Control:

3.7.1 The setkp shall be qualified by placing the Almen test strip sSetup fixture
in the pachine in the identical orientation to the shot stream to which
the parft shall be exposed. Air pressures or wheel speeds-shali|be
adjusted to yield designated intensities. Nozzle positions or wheel cages
shall bp set so that shot streams have an angle of impingement between 90
and 45 fdegrees to the Almen strip locations. _

3.7.2 Peening|Procedure Sheet: Processor shall establish for each part number a
procedure sheet showing process parameters which will be used for peening
productfion parts. The procedure sheet shall be approved by the|cognizant
engineering organization prior to initial production peening ang prior to
peening| in accordance with a revised procedure.
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3.7.2.1 Procedure sheets shall include a sketch of the machine setup showing

4.2

4.3

nozzle placement and/or relation of wheel(s) to the part and the
following information:

Procedure sheet number and approval date
Part number
Machine identification number (model and serial number)
Number of nozzles or wheels
Nozzle type: gravity, pressure or suction
Fixture identification numbers (Almen strip fixture, part fixture,
nozzle fixture, masking fixture)
heels
flow rate for each nozzle or wheel
le air orifice diameter
le or wheel translation speed, direction and travel)relative to part
rol cage position for each wheel
le or wheel angles of impingement
le or wheel-to-part distance
flow of each nozzle
pressure or wheel speed in rpm for each nozzle or wheel
and material of shot in accordance witht AMS-2431
d, direction, and travel of part in translation and rotation
s to be masked including permissible ‘areas for expendable maskant
ement of test strips on intensity(verification fixture ip relation
the actual part.
ration curve for each intensity verification point
of exposure to the shot stream

Sequence of nozzle or wheel shut down (if required)
Intensity

Covdrage

Prefeening cleaning method (See 3.3.7)

peening cleaning.method (See 3.6.3)
osion protection method (See 5.1)

Peenin ion: Facilities performing computer coptrolled
ning in-accordance with this specification shall be approved by the
t quality assurance organization.

Responsibility for Inspection and Process Control: The supplier shall be
responsible for the performance of all inspection specified herein. The
supplier may use his facility or any suitable commercial laboratory.
Purchaser reserves the right to perform any testing deemed necessary to
ensure that processing conformed to the requirements of this specification.

Classification of Tests: Tests for all technical requirements are
acceptance tests and shall be performed in accordance with 4.4, 4.5, and 4.6
on each lot.

A lot shall consist of a group of similar parts of the same part number that
are processed continuously using the same machine setup.
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(8, ]

.3.1 For Direct U.S. Military Procurement: Substantiating test data and, when
requested, preproduction test material shall be submitted to the cognizant
agency as directed by procuring activity, contracting officer, or request
for procurement.

Shot Size and Uniformity: At least one verification of shot size and
uniformity shall be made on samplies taken from a nozzle or wheel. The
samples shall be taken immediately before and after each production run, and
after eight hours of production on long runs, when using cast or cut wire
steel shot. Ceramic shot shall be similarly verified at least every four
hours of production and before and after each production run. Glass bead
shot shall be similarly verified at least every two hours of production and
before anfl after ea Todu . quirements
of AMS-24B1 except broken shot count shall conform to 3.2.7.

Intensity|[Verification: A1l strips shall be tested for conformange to
hardness,| thickness, and flatness requirements of 3.2.3.

.5.1 At least one intensity determination for all requiréd locations|shall be

made immediately before and after each productionmrun and at least every
four hoprs of production.

ver Jerification: Peened surfaces shall“be examined for complete
(100%) coperage on the first and last piecelof a lot and on one pjece at
lTeast aftpr every four hours of continuous-operation. Either of the
following| methods shall be used except as specified in 4.6.3.

.1 10X Maghification: Peened surfaces shall be inspected visually|with the
aid of p 10X, or higher, magnifier to determine that the surface¢ has been
completply covered with overlapping dimples.

.2 Impact Bensiti luor ngs: Coatings, when used, shqll be in
accordahce with manufacturer's recommendations, and shall be approved by
the coghizant enginegring organization.

.3 For aluminum parfs-having large plan form surfaces (such as wing-skins),
the areps outside of the Almen strip locations may be examined with the
unaided| eye.

.6.4 A1l covprage inspection shall be performed prior to any materia| removal.

PrePr ion Approval: Sample peened parts and the peening procedure sheet
for each part number shall be approved by the cognizant engineering
organization, unless such approval be waived by the cognizant engineering
organization.

Records: Procedure sheets, work sheets, computer records, test, and
inspection records shall be kept available for not less than five years.
The records shall contain all data necessary to verify conformance to the
requirements of this specification.

- 10 -
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4.9 Reports: Results of Almen test strip measurements by location and the
actual Almen test strips used to verify intensity shall accompany each lot
. The Almen test strips shall be permanently marked with their
Tocation on the Almen test fixture by a method which will not change
intensity measurements.

oo

.

—

.1.2 Peenin

N

of parts

PREPARATION FOR DELIVERY:

A11 peened parts shall be preserved and wrapped or packaged to ensure
protection from corrosion and damage during handling, transportation, and

storage.

For direct U.S. Military procurement, packaging shall be in accorfance with
MIL-STD-§94, Commercial Level, unless Level A is specified in the
for proclirement.

A WLED
quotation

REJECTION
or to mod

NOTES:

Definiti
It is th
Almen st
should ¢
test str

.1 100% ¢
finish

1.1 Part
stri
for
will

GEMENT: Processor shall mention this specification numbe
5 and when acknowledging purchase orders.

b:  Parts on which peening does not conform to this speci
fications authorized by purchaser, will<be subject to re

b minimum duration of peening ®which, when doubled, increa
+ip height by not greater than 10 percent. Arc height at
prrespond to arc height required for the part. The re-us
ps is not permitted. [(See Figure 1).

pbverage is defined as“complete obliteration of the origin
by overtapping dimples.

5 that are significantly softer (e.g. aluminum) than the
ps will become fully covered in much less time than that
the test-strips to attain saturation. Conversely, much h
require-increased exposure.

j exposure time is determined by the time required to obt

covera

ge—of the part

request

r in all

fication,
jection.

ons:  The saturation point is determined from a saturatiop curve.

ses the
saturation
p of peened

al surface

Almen
required
arder parts

ain 100%

.3 Cognizant is the term applied to the engineering organization responsible
for the design of the parts, its allied quality assurance organization, or
a designee of these organizations.

Design Recommen ions:

.1 In lieu of masking, designs may permit excess material to be left on
surfaces where peening is prohibited so that it may be removed by
subsequent machining; however, the residual stress distribution in the
boundary zone will be altered.

-1 -
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8.2.2

8.2.3

8.2.4

8.2.4.1

The shot peening parameters shown in Tables I and II may not be ideal for
a specific part. It is, therefore, recommended that tests be conducted to
optimize the shot peening parameters. The testing should include various
shot sizes, types, and peening intensities. The optimum parameters should
then be required by the drawing.

To preclude reduction of compressive stresses, temperature to which peened
parts are subjected in subsequent processing should not exceed the
following:

Altoy Steels ..., 475°F
(246°C)
Corrosign Resistant Steels ............. 750°F
(399°C)
Aluminum ATTOYS ..ovniniviniiniieenn e 200°F
(93°C)
Titanium ATIOYS .. ovvivniiiiiininnn, 600°F
(316°0®)
Magnesigm ATloys ........ccvveiiviinnn. 200°F
(93°C)
Nickel and Cobalt Alloys ............@. 1000°F
(538°C)
Other mgximum temperatures may-be applicable for other reasons, g.g.
deprecigtion of strength or corrosion resistance.
When requiring shot peening of sections under 0.090 inch (2.29 mm), design
should ¢tilize peening parameters which preciude high core tensifle
stressey.

The pdening intensity used for thin sections should be such thEt the
cross+sectional area under compressive stress should not exceed 10% of
the tgtal <cross sectional area.

stress for

- commonly used materials:

Intensity BN BA 8C
Inch mm Inch mm Inch mm
Aluminum 0.003 0.08 0.010 0.25 0.027 0.69
Titanium 0.002 0.05 0.007 0.18 0.018 0.46
Steel under 200,000 psi
(1379 MPa) tensile strength 0.003 0.08 0.008 0.02 0.025 0.64
Steel 200,000 psi (1379 MPa)
tensile strength and over 0.002 0.05 0.005 0.13 0.015 0.38
Nickel alloys 0.002 0.05 0.006 0.15 0.020 0.51

- 12 -
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8.3

8.4

8.5

8.6

8.7

Intensity Comparisons: For comparisons of the nominal intensity
designations, type C Almen test specimen deflection may be multiplied by 3.5
to obtain the approximate deflection of a type A Almen test specimen when
shot peened with the same intensity. Almen test strip "A" is ordinarily
used for arc heights up to 0.024 inch (0.61 mm); for greater degrees of
peening, Almen test strip C is used. For intensities below 0.004A, the
Almen test strip type "N" should be used. For comparison of the nominal
intensity designations, Almen test strip type "A" test specimen deflection
may be mulitplied by three to obtain the approximate deflection of any Almen
test strip type "N" specimen when shop peened at the same intensity.

Dimensions—in 3 : , s _are primary;
dimensigns and properties 1n SI units and the Celsius temperaturrs are shown
as the gpproximate equivalents of the primary units and are presented only
for inf¢

For direct U.S. Military procurement, purchase document$ should §pecify not
less than the following:

Title, number, and date of this specification
Part number of parts to be peened

Quantity of parts to be peened

Level A|packaging, if required (See 5.2).

: DE ons: MIL-S-13165 isilisted for information oply and
shall ngt be construed as an acceptab¥e alternate unless all requirements of
this AM$ are met.

Process¢s meeting the requirements of this specification have been
classified under Federal Standardization Area Symbol "MFFP."

This specification is under the jurisdiction of AMS Committee "B".

- 13 -
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