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NOTICE

This document has been taken directly from U.S. Military Specification MIL-R-81841(AS) and
contains only minor editorial and format changes required to bring it into conformance with the
publishing requirements of SAE technical standards. The initial release of this document is intended
to replace MIL-R-81841(AS). Any part numbers established by the original specification remain
unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated
adoption of government specifications and standards. TSB rules provide for (a) the publication of
portions of unrevised government specifications and standards without consensus voting at the SAE
Committee level, and (b) the use of the existing government specification or standard format.

Under Department of Defense policies and procedures, any qualification requirements and
associated qualified products lists are mandatory for DOD contracts. Any requirement relating to
qualified products lists (QPL’s) has not been adopted by SAE and is not part of this SAE technical
document.
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1. SCOPE:
1.1 Form:

This specification covers procedures and requirements for peening of metal parts with portable
bonded-shot rotary flap wheels (see 6.1).

2. APPLICABLE DOCUMENTS:

The issue of the following documents in effect on the date of the purchase order forms a part of
this specification to the extent specified herein. The supplier may work to a subsequent revision of
a document unless a specific document issue is specified. When the referenced document has
been cancelled and no superseding document has been specified, the last published issue of that
document shall apply.

2.1 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094 or www.dsp.dla.mil.

MIL-S-5002 Surface Treatments and Coatings for Metal Surfaces of Weapons
Systems

MIL-I-6866 Inspection, Penetrant, Method of

MIL-I-6868 Inspection Process, Magnetic Particle

MIL-S-13165 Shot Peening of Metal Parts

MIL-W-81840 Wheels, Peening, Rotary Flap

3. REQUIREMENTS:
3.1 Equipment:

The tools, used for rotary peening, shall conform to MIL-W-81840. The selected tool shall be
mounted on a shaft and rotated rapidly while the periphery of the flap ends is forced against the
metal to be peened. For mounting the tool, a hand-held grinder or flexible shaft driven by an
AC/DC (universal) motor, equipped with a speed control may be used. As an alternate, a
compressed air operated motor equipped with pressure regulator and speed controller may be
selected. The selected motor shall be capable of producing the speed required for the tool used
(within £ 100 RPM under load) in accordance with Table 1. The equipment shall be capable of
reproducing consistently the required peening intensities.
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TABLE 1 - Tool Speed Operation Requirements

Tool Operation Speed - Revolutions Per Minute
(MIL-W-81840) Tool Description Normal Range Maximum Allowed
Type | Rigid core-cast steel 1500 to 4000 4500
shot
Type I, Class 1 Mandrel with 2x1 flaps 1500 to 5000 6000
Type Il, Class 2 Mandrel with 1% x 9/16 2750 to 7000 14000
flaps
Type I, Class 3 Mandrel with 1 x 9/16 2750 to 7000 14000
flaps

3.2 Preparation Procedure:

3.2.1

3.2.2

3.2.3

3.24

3.2.5

Dimensions and Conditions of Parts: Areas of parts to be peened shall be within dimensional
requirements and surface finish requirements before peening. Except as otherwise permitted
(see 3.4.3), all heat treatments to meet requirements for mechanical properties, all machining,
grinding and required polishing of areas shall be completed before peening. All fillets shall be
properly formed, all burrs shall be removed, and all sharp edges and corners to be peened
provided with sufficient radii to result in complete coverage without any distortion prior to
peening.

Cleaning and Stripping: Unless otherwise specified, all areas shall be cleaned in accordance
with MIL-S-5002. Procedures for stripping coatings shall be as specified or approved in the
contract or order (see 6.12).

Masking: Areas of the part which are designated in the contract or applicable drawing as
having critical surface finishes that must be free from peening shall be suitably masked or
otherwise handled to protect such surfaces from the rotary flapping action or subsequent
damage. Masking shall be optional for areas not requiring peening and whose surface finish is
not critical.

Magnetic Particle or Penetrant Inspection: Unless otherwise specified, when magnetic particle
or penetrant inspection is required, parts shall be subjected to such inspection in accordance
with MIL-1-6868 or MIL-I-6866 before and after peening.

Sustained Stress (Preload): Unless otherwise specified, rotary peening shall be accomplished
on parts or areas of parts which do not have any sustained stress as the result of applied or
induced loads.
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3.3 Rotary Flap Peening Procedures:

3.3.1 Peening Intensity: Unless otherwise specified on the drawing or in the contract, the peening
intensity, as indicated by a specified arc height value based on the stripholder detailed in MIL-
S- 13165, shall be as listed in Table 2 for the thickness involved. The intensity, based on the
stripholder, detailed in MIL-S-13165, shall be converted to a magnetic stripholder intensity
required for rotary peening by using Figure 1.

TABLE 2 - Peening Intensity for Complete Coverage 1/ 2/
(Arc-Height-Inches)

Material Material
Thickness Steel - Under Steel - Over Titanium and Aluminum and
Inch 200,000 psi 200,000 psi Titanium Alloys Aluminum Alloys

Up to 0.090 0.003 - 0.006A 0.003 - 0.006A 0.003 - 0.006A --
0.090 to 0.375 0.006 - 0.012A 0.006 - 0.010A 0.006 - 0.010A 0.006 - 0.010A
Over 0.375 0.012-0.016A 0.006 - 0.010A 0.006 - 0.010A 0.010 - 0.014A
1/ Based on stripholder specified in MIL-S-13165.
2/ The suffix letter A indicates that the values have been determined by use of the test strip A (see
4.2.2). Test strip A is used for arc heights up to 0.024A. For greater intensity test strip C should
be used. Test strip N is used if the intensity is less than 0.004A (see 6.10).

3.3.2 Coverage: Areas of parts, rotary flap peened as referenced on applicable drawings, purchase
orders or contracts, shall be peened to complete visual coverage (see 4.3.3 and 6.11). Every
portion of the critical surface shall show visible evidence of plastic flow to indicate complete
coverage and obliteration of the original surface finish as indicated by overlapping peening
impressions.

3.3.3 Area Limitation: Unless otherwise specified, the variations in boundaries of areas to be
peened, when limited, shall be 0 + 1/8 inch.

3.3.4 Operations: For all materials, except titanium and its alloys, either the steel or the tungsten
carbide shot bonded flaps may be used for peening. Tungsten carbide shot bonded flaps
(Type Il of MIL- W-81840) shall be only used for peening titanium and its alloys. The particular
bonded shot tool best suited for the specific operation shall be used (see 6.9). Prior to
peening of the actual part, the flap tool shall be conditioned for one minute using a suitable
piece of the basis metal similar in nature to the part.

3.3.5 Control Parameters: Parameters which shall be controlled during rotary peening are flap
deflection position (distance from core or mandrel of the tool to work surface) and tool
revolutions per minute. Flap deflection shall be within the range as shown in Figures 4 or 5,
applicable to the tool being used. For peening operations, the maximum flap deflection will be
found to be the easiest position to maintain. The minimum normal force to obtain flap
deflection shall be used. Where possible suitable fixtures shall be constructed and used to
obtain reproducible results in accordance with this specification.
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3.4 Post-Treatments:

3.4.1 Post Operations: Manufacturing operations, such as straightening, grinding or etching, which
relieve stresses developed by peening or which develop detrimental residual stresses shall
not be done after peening. When peened parts are heated after peening as for baking of
paints or protective coating systems, hydrogen embrittlement relief after electroplating or other
thermal treatment, the temperatures employed shall be limited as follows (see 6.13):

Material Maximum Temperature
Steel Parts 475 °F (246 °C)
Aluminum and Aluminum Alloy Parts 200 °F (93 °C)
Titanium and Titanium Parts 800 °F (427 °C)

3.4.2 Cleaning: After peening and removal of protecting masks, any shot fragments or particles of
the polymeric flap material shall be removed from surfaces of parts. Only methods which will
not erode or scratch surfaces shall be used. Aluminum and aluminum parts which have been
peened especially with cast steel bonded flaps shall be cleaned either by an approved
cleaning solution or other methods which will not erode, scratch or otherwise damage the
surface. This shall also be applicable to titanium and titanium alloy parts. For improving the
maximum adhesion of subsequent coatings, the peened surfaces may be treated just prior to
coating application with a very fine aluminum oxide abrasive material.

3.4.3 Surface Finish Improvement: It shall be permissible to improve the surface finish after peening
by polishing, lapping, honing or blasting provided the applicable temperature limitations (see
3.4.1) are not exceeded and material removal is less than 10 percent of the standard A
intensity arc height (for example, up to 0.0007 inch or 0.7 mil may be removed from a part
peened to 0.007A).

3.4.4 Protection from Corrosion: Peened parts shall be protected from corrosion during processing
and until final coating or packaging (see 5.1) is completed. The method of protection shall be
as specified or approved in the contract or order.

3.5 AQualification of Peening Operator:

3.5.1 Demonstration of Proficiency: To achieve qualified status, each rotary peening operator shall
demonstrate his skill and proficiency by satisfactorily conducting peening tests in accordance
with 4.2.4, using the tools and equipment which he is required for peening parts in production
as well as by various production processes.

3.5.2 Record of Proficiency: The facility using the peening operator will complete and retain a record
of the peening operator’s qualification.

3.5.3 Tools: The peening operator shall satisfactorily peen a specimen for each type and class, if
applicable, of the peening tool (see MIL-W- ) which he is to use in production.

3.5.4 Record of Peening Variables: Information concerning peening variables shall be observed and
recorded while the respective specimens are being peened.
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3.5.5 Properties of Peened Specimens: The peened specimens shall be tested and exhibit
properties conforming to all the requirements specified herein.

3.5.6 Eligibility for Peening: No peening operator shall be permitted to perform any peening
operation in connection with any contract until qualified.

3.5.7 Qualification Tests: The qualification tests for peening operators shall consist of peening and
inspection of specimens regularly used in production peening of the basis metals. The test
shall be as specified in 4.2.4 at various speeds of operation.

3.5.7.1 Acceptance Criteria: The peened specimen shall be considered satisfactory when the
operator reproduces a coverage curve (see Figures 2 or 3) for the designated speed of the
equipment within £1 Mil Almen A.

3.5.8 Rejection and Retest: When the operator fails on one specimen, he shall be permitted to
submit two other specimens of the same saturation coverage curve. If either of these two
specimens fails to conform to the requirements specified, the operator shall be disqualified. If
reexamination is desired after the above tests, the operator shall be required to submit a
complete series of saturation curves as specified in 3.5.7. In addition to the above, the
operator will be required to submit one additional specimen of the saturation curve which
resulted in the dequalification.

3.5.9 Report of Tests: Upon successful completion of the specified tests, an inspection test report
that contains the essential information shall be signed by a responsible official of the
contractor.

3.5.10 Qualification Maintenance:

3.5.10.1 Status Maintenance: Qualified status of operators may be maintained by a continuing record
of satisfactory workmanship in compliance with 3.5.10.3 or by successfully completing
reexamination tests every 6 months as specified in 3.5.10.2. Examination or reexamination
of an operator will be required whenever there is reason to question the operator’s
proficiency, equipment operation, or the quality of parts. Periodic reexamination will not be
required for operators when records indicate a satisfactory level is being maintained in
production peening.

3.5.10.2 Reexamination: This reexamination will be required when a continuous record of
workmanship is not maintained. Operators shall be reexamined every 6 months by peening
parts representative of production. When the operator fails the above test, he shall be
reexamined in accordance with 3.5.8.

3.5.10.3 Continuous Record of Workmanship: The determination of a satisfactory record of
workmanship shall be based on approved, periodical scheduled inspection of parts, or by
nondestructive methods normally conducted by the contractor for inspecting production
peening capable of disclosing improper coverage and insufficient intensity (4.3).
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