M L-R-81841 (AS)
9 February 1972

M LI TARY SPECI FI CATI ON
ROTARY FLAP PEENI NG OF METAL PARTS

Thi s specification has been approved by the Nava
Air Systens Conmand, Departnent of the Navy.

1. SCOPE

1.1 Scope - This specification covers procedures and require-
ments for peening of netal parts with portabl e bonded-shot rotary flap
wheels (see 6.1).

2. APPLI CABLE DOCUMENTS
2.1 The follow ng docunents of the issue in effect on date

of invitations for bids or request for proposal, forma part of the speci-
fication to the extent specified herein.

SPECI FI CTI ONS

M L- S- 5002 Surface Treatnments and Coatings for Meta
Surfaces of Wapons Systens

M L-1-6866 | nspection, Penetrant, Method of

ML-1-6868 I nspection Process, Magnetic Particle

M L-S-13165 Shot Peening of Metal Parts

M L- W 81840 Wheel s, Peening, Rotary Flap

(Copies of MIlitary Specifications and Standards required by contrac-
tors in connection with specific procurenent functions should be obtained
fromthe procuring activity or as directed by the contracting officer.)

3. REQUI REMENTS
3.1 Equi pmrent - The tools, used for rotary peening, shall con-

formto ML-W81840. The selected tool shall be nounted on a shaft and ro-
tated rapidly while the periphery of the flap ends is forced agai nst the
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Metal to be peened. For mounting the tool, a hand-held grinder or flexible
shaft driven by an AC/DC (universal) notor, equipped with a speed contro

may be used. As an alternate, a conpressed air operated notor equipped with
pressure regul ator and speed controller nay be selected. The sel ected notor
shall be capabl e of producing the speed required for the tool used (within

*100 RPM under |oad) in accordance with Table |I. The equi pnment shall be
capabl e of reproducing consistently the required peening intensities.
TABLE |

TOOL SPEED OPERATI ON REQUI REMENTS

Operation Speed - Revol utions per ninute
Tool Tool Nor mal Maxi mnum Al | owed
(M L-W81840) Description Range
Type | Ri gid core-cast steel| 1500 to 4000 4500
shot
Type Il, Class 1| Mandrel with 2x1 1500 to 5000 6000
flaps
Type Il, Class 2| Mandrel with 1-1/4 x 2750 to 7000 14000
9/ 16 flaps
Type Il, Class 3| Mandrel with 1 Xx 2750 to 7000 14000
9/ 16 flaps
3.2 Preparati on procedure —
3.2.1 Di nensi ons and conditions of parts - Areas of parts to be

peened shall be within dinmensional requirements and surface finish require-
ments before peening. Except as otherwi se pernmitted (see 3.4.3), all heat
treatnments to neet requirenents for nechani cal properties, all machining,
grinding and required polishing of areas shall be conpl eted before peening.
Al fillets shall be properly forned, all burrs shall be renoved, and al
sharp edges and corners to be peened provided with sufficient radii to result
in conpl ete coverage w thout any distortion prior to peening.

3.2.2 Cl eaning and stripping - Unless otherw se specified, al
areas shall be cleaned in accordance with M L-S-5002. Procedures for strip-
pi ng coatings shall be as specified or approved in the contract or order

(see 6.12).




3.2.3 Masking -
designated in the contract
surface finishes that nust
or otherw se handl ed to protect
action or subsequent damage. Masking shal

Areas of the

or

part
applicable drawing as having critica
be free from peeni ng shal
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whi ch

for

qui ring peeni ng and whose surface finish is not critical

3.2.4 Magnetic particle or

penet r ant

are

areas not

be suitably masked
such surfaces fromthe rotary flapping
be optional

re-

i nspection — Unless other-

wi se specified, when magnetic particle or
parts shal

penet r ant

applied or

or ML-1-6866 before and after peening.

3.2.5 Sust ai ned stress (prel oad) -
rotary peening shall be acconplished on parts or
not have any sustained stress as the result of

3.3 Rotary fl ap peeni ng procedures -

3.3.1 Peening intensity -

drawing or in the contract,
fied arc height value based on the striphol der
be as listed in Table |
the striphol der, detailed in ML-S-13165,
stripholder intensity required for

shal |

Table |1

the peening intensity,

i nspection is required,
be subjected to such inspection in accordance with ML-1-6868

Unl ess ot herwi se specifi ed,
areas of parts which do
i nduced | oads.

Unl ess ot herwi se specified on the

as indicated by a speci-
detailed in ML-S- 13165,
for the thickness involved. The intensity,

shal |
based on

be converted to a magnetic

PEENI NG | NTENSI TY FOR COMPLETE COVERAGE _1/ 2/

(Arc-hei ght-i nches)

rotary peening by using Figure 1

Mat eri al Mat eri al
Thi ckness- St eel - Under Steel - Over Ti tani um and Al um num and

I nch 200, 000 psi 200, 000 psi Ti tani um Al | oys | Al um num Al | oys
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 striphol der specified in ML-S-13165

The suffix letter A
use of the test strip A (see 4.2.2).
hei ghts up to 0.024A. For greater

ndi cates that the values have been determ ned by
Test strip Ais used for arc
intensity test strip C should be used.

Test strip Nis used if the intensity is |ess than 0.004A (see 6.10).
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3.3.2 Coverage - Areas of parts, rotary flap peened as refer-
enced on applicabl e draw ngs, purchase orders or contracts, shall be
peened to conpl ete visual coverage (see 4.3.3 and 6.11). Every portion
of the critical surface shall show visible evidence of plastic flowto
i ndi cate conpl ete coverage and obliteration of the original surface
finish as indicated by overl appi ng peening i npressions.

3.3.3 Area limtation - Unless otherw se specified, the vari-
ations in boundaries of areas to be peened, when limted, shall be
0 + 1/8 inch.

3.3.4 Operations - For all materials, except titanium and
its alloys, either the steel or the tungsten carbi de shot bonded fl aps
may be used for peening. Tungsten carbi de shot bonded flaps (Type |
of ML-W81840) shall be only used for peening titaniumand its all oys.
The particul ar 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 mnute using a suitable piece of the basis
metal simlar in nature to the part.

3.3.5 Control paranmeters - Parameters which shall be controlled
during rotary peening are flap deflection position (distance fromcore or
mandrel of the tool to work surface) and tool revolutions per mnute. Flap
deflection shall be within the range as shown in Figures 4 or 5, applicable
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to the tool being used. For peening operations, the maxi mum flap defl ection
will be found to be the easiest position to maintain. The m ni mrum nor mal
force to obtain flap deflection shall be used. Were possible suitable
fixtures shall be constructed and used to obtain reproducible results in
accordance with this specification.

3.4 Post-treatnents -

3.4.1 Post operations - Manufacturing operations, such as
strai ghtening, grinding or etching, which relieve stresses devel oped by
peeni ng or which devel op detrinental 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 enbrittlement relief
after electroplating or other thermal treatnent, the tenperatures enpl oyed
shall be Iimted as follows (see 6.13):

Mat eri al Maxi mum Tenper at ur e
Steel Parts 475°F (246°C)
Al um num and Al umi num Al l oy Parts 200°F (93°C
Ti tanium and Titanium All oy Parts 800°F (427°C)
3.4.2 Cl eaning - After penning and renmoval of protecting masks,
any shot fragments or particles of the polyneric flap material shall be
removed from surfaces of parts. Only nethods which will not erode or

scratch surfaces shall be used. Al um num and al um num parts which have
been peened especially with cast steel bonded flaps shall be cleaned either
by an approved cl eaning solution or other nethods which will not erode,
scratch or otherwi se damage the surface. This shall also be applicable to
titaniumand titaniumalloy parts. For inproving the maxi num adhesi on of
subsequent coatings, the peened surfaces nay be treated just prior to coat-
ing application with a very fine alum num oxi de abrasive materi al

3.4.3 Surface finish inprovenent - It shall be permissible to
i nprove the surface finish after peening by polishing, |apping, honing or
bl asting provided the applicable tenperature linmtations (see 3.4.1) are not
exceeded and material renoval is |less than 10 percent of the standard A
intensity arc height (for exanple, up to 0.0007 inch or 0.7 m| nmmy be
renoved froma part peened to 0.007A).

3.4.4 Protection fromcorrosion - Peened parts shall be protected
fromcorrosion during processing and until final coating or packagi ng (see
5.1) is conpleted. The nethod of protection shall be as specified or ap-
proved in the contract or order.
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3.5 Qualification of peening operator -
3.5.1 Denpnstrati on of proficiency - To achieve qualified status,
each rotary peening operator shall denmonstrate his skill and proficiency

by satisfactorily conducting peening tests in accordance with 4.2.4, using
the tools and equi pment 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 conplete and retain a record of the peening operator's qual -
i fication.

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

3.5.4 Record of peening variables - Information concerning peen-

i ng variables shall be observed and recorded while the respective speci nens
are bei ng peened.

3.5.5 Properti es of peened specinmens - The peened speci nmens shal
be tested and exhibit properties confornmng to all the requirenents speci-
fied herein.

3.5.6 Eligibility for peening - No peening operator shall be
pernmitted 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 specinmens regularly
used in production peening of the basis netals. The test shall be as
specified in 4.2.4 at various speeds of operation

3.5.7.1 Acceptance criteria - The peened speci nen shall be con-
sidered satisfactory when the operator reproduces a coverage curve (see
Figures 2 or 3) for the designated speed of the equiprment within X1 M|
Al men A

3.5.8 Rej ecti on and retest - \Wen the operator fails on one
speci men, he shall be permitted to submit two other specinmens of the sane
saturation coverage curve. |If either of these two specinmens fails to con-
formto the requirements specified, the operator shall be disqualified.

If reexanm nation is desired after the above tests, the operator shall be

required to subnmit a conplete series of saturation curves as specified

in 3.5.7. In addition to the above, the operator will be required to sub-
mt one additional specinmen of the saturation curve which resulted in the
dequalification.

3.5.9 Report of tests - Upon successful conpletion of the speci-
fied tests, an inspection test report that contains the essential infor-

mati on shall be signed by a responsible official of the contractor
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3.5.10 Qual ification maintenance -

3.5.10.1 Status mmintenance - Qualified status of operators may be
mai ntai ned by a continuing record of satisfactory workmanship in conpliance
with 3.5.10.3 or by successfully conpleting reexam nation tests every 6
mont hs as specified in 3.5.10.2. Exanmination or reexam nation of an oper-
ator will be required whenever there is reason to question the operator's
proficiency, equipnent operation, or the quality of parts. Periodic re-
exam nation will not be required for operators when records indicate a
satisfactory level is being nmaintained in production peening.

3.5.10.2 Reexamination - This reexam nation will be required when
a continuous record of workmanship is not maintained. Operators shall be
reexam ned every 6 nonths by peening parts representative of production
When the operator fails the above test, he shall be reexam ned in accord-
ance with 3.5.8.

3.5.10.3 Continuous record of worknmanship - The determi nation of a
satisfactory record of workmanship shall be based on approved, periodica
schedul ed inspection of parts, or by nondestructive nethods normally con-
ducted by the contractor for inspecting production peening capable of dis-
closing inproper coverage and insufficient intensity (4.3).

4, QUALI TY ASSURANCE

4.1 Responsi bility for inspection - Unless otherw se specified
in the contract or purchase order, the supplier is responsible for the per-
formance of all inspection requirenents as specified herein. Except as

ot herwi se specified in the contract or order, the supplier nmay use his own
or any other facilities suitable for the performance of the inspection re-
qui rements specified herein, unless disapproved by the Government. The
Government reserves the right to performany of the inspections set forth
in the specification when such inspections are deenmed necessary to assure
supplies and services conformto prescribed requirenents.

4.2 Peening intensity -
4.2.1 Sanpling - At |east one intensity determ nation as defined

in 4.2.4 shall be made to represent each tool and its equi prment for each

30 minutes of continuous operation or fraction thereof, and for each change
inintensity. In all cases, at |east one deternination shall be made at

t he begi nning and one at the end of each period of each production run

4.2.2 Test specinmens - One test specinmen shall be used for each
intensity determ nation. Test specinmens shall be A, C or N type as speci-
fied. They shall be nade of SAE 1070 cold rolled spring steel properly
har dened and then tenpered between flats to hardness stated in Table II1.
Al'l specinmens shall be free fromcarburizati on and decarburization to the
extent that the difference in hardness between the surface and a noncar bur-
i zed or nondecarburized depth under the surface shall not be nore than 2
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poi nts on the Rockwel |l Superficial 30N scale. Specinmens shall be flat with-
in the tol erances shown in Table Il11, when nmeasured with a gage of the form
and di mensi ons shown in Figure 6 of ML-S-13165. In determ ning flatness

of the N type specinens, conpensation for the effect of the gage nagnet
shall be nmade by neasuring flatness fromboth faces of the speci nen and
averaging the results. Sides and ends of the specinmens shall be snpoth.

TABLE |11

TEST SPECI MEN REQUI REMENTS

Speci men Type A Type C Type N

Di mensi onal -1 ength, in. 3.00 £ 0.015 3.000 * 0.015 3.000 £ 0.015
-width, in. 0.745 to 0.750| 0.745 to 0.750 | 0.745 to 0.750
-thickness, in.| 0.051 * 0.001 0.094 * 0.001 0.031 £ 0.001

Fl at ness, in. 0.000 % 0.001 0. 0000 * 0.0015( 0.000 * 0.001

Rockwel | hardness C44 to C50 C44 to C50 A72.5 to A76

4.2.3 Magnetic striphol der - The nagnetic stripholder (7 inches x 2
inches x 1 inch), as shown in Figure 6, shall consist essentially of a non-
magnetic material with three pernanent magnets recessed into the top side for
holding a test strip. The bottom surface of the holder shall be fared with
non skid naterial. The exposed top surface shall be protected with poly-
uret hane tape. A strip of netal confornmng to the requirenents of the test
strip (see 4.2.2) shall be permanently bonded to the top surface to prevent
the test strip fromslipping off during peening.

4.2.4 Test procedure -

4.2.4.1 Preparation - The test specinmen, selected in accordance
with 4.2.2, shall be exam ned for flatness and set for zero curvature posi-
tion with a nmicronmeter gage of the form and di nensions conformng to Fig-
ure 6 of ML-S-13165. In using the gage, the central portion of the side
of the test strip that will not be peened shill be placed against the indi-
cator stem of the gage. The test specinen shall be attached to the nmagnetic
strip holder so that the surface of the strip which contacted the gage shal
be facing down. The end of the test strip shall contact the bonded strip
as shown in Figure 6. The hol der shall be mounted on a fixture or article
so that the rotary peening action of the equipnment will tend to push the
test strip against the bonded strip.

4.2.4.2 Peeni ng operation - To achieve the required peening in-
tensity for conpliance with 3.3.1 and Table Il, the speed necessary for
the flap equipnent shall be deternmined by referring to Figures 2 or 3
as applicable. The selected type and class, if applicable, of flap equip-
ment (see 3.1 and Table I) shall be nounted so that rotation shall produce
the required speed under |oad. The flap wheel shall be noved over the sur-
face being peened with | ongitudinal sweeps and transverse oscillation to




M L- R- 81841 (AS)

provi de uni form surface coverage. Sufficient hand pressure shall be ap-
plied to the equi pnent to deflect the flaps as shown in Figures 4 or 5.

The strip shall be exposed to the peening action for one minute at the

sel ected tool speed; determ ned by a suitable speed nmeasuring device. After
exposure, the test strip shall be renpved fromthe hol der and the anmpunt

of deflection shall be nmeasured with the gage, always placing the unpeened
si de against the gage stem |If desired, arc height may be converted to
standard intensity by referring to Figure 1

4.2.4.3 Coverage - The peening operation shall be repeated for a
total of six minutes or nore using the sane test piece to obtain a series
of test points to establish a coverage curve as illustrated in Figure 7.

The devel oped coverage curve shall be conpared with the applicable refer-
ence curve (see Figures 2 or 3) for the tool and speed used. If the curve
sheers an arc height within _* 1 ml| at full coverage point, the speed shal
be consi dered satisfactory. Otherwi se the speed shall be increased for

hi gher arc heights or decreased for |ower arc heights as illustrated in
Figure 7 and the test shall be repeated (see 6.11).

4.2.5 Intensity information - Test specinmens shall acconpany
peened parts and shall be inspected along with the appropriate lot. The
following information shall be recorded for each speci nen.

(a) Lot nunber and other production control nunbers.
(b) Part nunber and nane.

(c) Number of parts in lot.

(d) Date peened.

(e) Type and class, if applicable of peening tool used
(see 3.1 and Table 1).

(f) Mounting equi pment (see 3.1) and speed (RPM.

(g) Specified peening intensity and actual peening in-
tensity as shown by accompanying test strips.

(h) Length of exposure time to peening.

(i) Percentage coverage.

This information shall be kept on file for the period of the contact. Ap-
plicable information shall also be kept on file necessary for qualification
of operators (see 3.5.2, 3.5.4 and 3.5.7).

4.3 I nspection of peened articles -

4.3.1 I nspection ot - Alot shall consist of an identifiable
quantity of parts or articles of the same metal conposition, produced and
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formed under the same conditions, approxinmately of the sanme size and shape
and subject to inspection at one tine.

4.3.2 Sanpling - Each peened part or article shall be exam ned
to determ ne conformance to this specification with respect to coverage
and wor kmanshi p. Exanmination for area limtations shall be nmade to in-
sure conformance to the tol erances specified. On approval of the procur-
ing activity, the supplier may use a system of statistical quality contro
for coverage, area limtation and workmanshi p examni nation

4.3.3 Peened coverage - Articles shall be visually inspected at
a magni fication of 5X to 10X for conpliance with the coverage requiremnment
of 3.3.2. Visual exanination shall show a uniform and conpl ete overl appi ng
i npression, obliterating the original surface of the article. Hol es shal
be inspected with a suitable optical instrunent. Surfaces of articles shal
be bare or coated with a |light transparent oil

4.3.4 Peeni ng - The peening conditions, wheel type and class, if
applicabl e, wheel speed in rpmand peening tine per unit area shall be the
same for parts or articles being peened as for the test strips (see 4.2.4),
except for holes smaller than 1-1/4 inches in dianeter. The peening tine
shal | be cal cul ated as foll ows:

where T = Peening tinme for parts and holes greater than 1-1/4 inches
di anet er

Tg = Saturation peening or full coverage test time as given in
Figures 2 or 3 (also see Figure 8)

A = Area of part in square inches

Ag = Saturation area (Equal to 2.25 square inches for strip,
when flap width of 3/4 inch or less is used. If width
is greater than 3/4 inch, nultiply effective flap width
by 3 inches to obtain Ag)

4.3.4.1 Peening of holes (3/4 to 1-1/4 in. dia) - Type Il, Class 2
equi pnent conformng to ML-W81840 shall be used for peening holes 3/4 to
1-1/4 inches diameter. The specified peening intensity shall first be
converted to rotary flap peening intensity by referring to Figure 1. The
tool speed for peening holes shall be calculated as follows:

10
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where Sp» = Required tool speed in rpn
S1 = Tool speed in rpmfor flat surfaces and holes greater than
1-1/4 inches, depending upon intensity as shown in Figure 3
Rop = Effective tool radius as 32nd of an inch, depending upon
hol e radius in accordance with Figure 7
4.3.4.2 Peening of holes (1/2 to 3/4 in. dia) - Type Il, Class 3

equi pnment conformng to ML-W81840 shall be used for peening holes 1/2
to 3/4 inches diameter. The specified peening intensity shall first be
converted to rotary flap peening intensity by referring to Figure 1. The
tool speed for peening holes shall be calculated as follows:

_ 1551
32 Ry
where Sp = Required tool speed in rpm
S1 = Tool speed in rpm for flat surfaces and holes greater than
1-1/4 inches dependi ng upon intensity as shown in Figure 3
Ro» = Effective tool radius as 32nd of an inch, depending upon

hol e radius in accordance with Figure 7

5. PREPARATI ON FOR DELI VERY

5.1 Packagi ng and packing - The preservation, packagi ng, and
packi ng met hods for peened parts on articles enployed by a supplier shal
be such as to preclude any physical damage during handling and shi pment
(see 3.4.4).

6. NOTES

6.1 I ntended use - Rotary flap peening is intended to induce
surface conpressive stresses in nmetal parts such as axles, springs (helical
torsional and leaf), gears, shafting, aircraft |anding gear assenblies,

Wi ng structures, jet engine support nenbers, helicopter rotor hub assem
blies, etc. which are subjected to repeated applications of |load pattern
for the purpose of inproving resistance to fatigue and stress corrosion
cracking. Rotary flap peening is also used for applications such as to
close porosity in castings and to straighten or form applicable parts.
Peening with nmetal carbide bonded shot flaps should be used where iron con-
tam nation of non-ferrous parts or surface finish are particularly im
portant.

6.2 Ordering data - Procurenent docunents should specify the
fol | owi ng:

11
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(a) Title, number and date of this specification

(b) Type and class, if applicable, of ML-W 81840 peen-
ing wheel to be used (see 3.1).

(c) Methods for cleaning surfaces, if other than speci-
fied (see 3.2.2) and nethods for stripping coatings,
if applicable (see 6.12 ).

(d) Designations of |ocations to be peened, or |ocations
to be free from peening, as applicable (see 3.2.3).

(e) I'f magnetic particle or penetrant inspection is
requi red on peened parts (see 3.2.4).

(f) If externally applied forces are perm ssible during
peeni ng (see 3.2.5).

(g) Intensity requirenents if other than specified (see
3.3.1).

(h) Requirements for coverage or limtations in obstructed
areas, boundaries and other peening operations (see
3.3.2 and 3.3.3).

(i) Cleaning solutions for peened parts, if applicable
(see 3.4.2).

(j) Method of protecting peened parts from corrosion
(see 3.4.4) and packaging (see 5.1).

6.3 Peening effects - Rotary flap peening to have the desired
effects, requires that the specified intensity and coverage be achieved
on critical areas, where high tension stresses or stress ranges are npst
likely to cause fatigue or stress corrosion failures in service. Actua
experience with service failures or fatigue tests may sonetines be required
to discover or formthe |locations of such areas subjected to critical stress-
ing, as a result of a conbination of service, design, and fabricating condi-
tions.

6.4 Sharp edges and hol es - Sharp edges of parts, particularly
edges of hol es should be chanfered or radiused to prevent "roll over" dur-
i ng peening. The chanfer or radius should be as |arge as practical but
shoul d not be less than 1/64 inch. The tendency for "roll over" will in-
crease with increasing intensity of peening.

6.5 Area accessibility - Wth shot peening in accordance with
M L-S- 13165, shielded or partially shielded areas, walls of deep recesses
or other areas |ess accessible to the maxi mum effects of the blasting wll
receive less peening as to intensity and coverage than the nore favorable

12
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oriented areas. This does not apply to rotary flap peening as all areas

may receive equal coverage and intensity. The surface of blind holes to

a depth of about 8 inches can be peened with the sane coverage and inten-
sity as nore accessible areas. Wth accessory equi pment, using a flexible
shaft, interior surface fixtures of nmetal piping and tubes, with an interior
dianmeter as small as 1/2 inch can be peened satisfactorily.

6.6 Thin and small sections - The peening of very thin or smal
sections to high intensities should be avoi ded because of the distortion
and high residual tensile stresses in the core material that may result
from such peening. This is particularly true where the part has surfaces
finished after heat treatnment, or is used as a tension nember.

6.7 Speci al procedures - Where special procedure is required,
applicabl e drawi ngs or contract must definitely designate such critica
areas referred to in 6.3 as required by Section 3. This may be particul -
arly inportant in instances referred to in 6.5, where such | ess accessible
and unfavorably oriented surface, are, or nmy contain, areas subject to
critical stressing.

6.8 Si npl e shapes - Rel atively sinple shapes and nany open-
pitched helical spring designs may not require special nmention as to
critical areas since such areas are generally accessible for full peening
effect when uniformly exposed to the rotary fl aps.

6.9 Tool speed - For essentially snooth exposed areas; fillet
with a radii of 1/16 inch or greater and inside of holes greater than 1/2
i nch dianmeter, normal range of operation for the Type Il, Classes 2 and 3
wheel s of ML-W shoul d be suitable for peening. However, for holes
smaller than 1-1/4 inches dianmeter, the tool speed will be higher than for
flat surfaces and | arger holes to conpensate for reduction in effective
flap length (see Table I).

6. 10 Intensity conpari son - For conparisons of the nom nal in-
tensity designations, type C test specinen deflection may be nultiplied by
3.5 to obtain the approximate deflection of a Type A specinen when rotary
peened with the same intensity. Type A specinens are ordinarily used for
arc heights up to 0.024 inch; for greater degree of peening type C test
speci mens are used. For intensities below 0.004A the type N test specinen
shall be used. For conparisons of the nominal intensity designations, type
A test specinen deflection may be nultiplied by 3 to obtain the approxinate
deflection of a type N speci men when rotary peened at the sane intensities
(see 4.2.2).

6. 11 Coverage - Full coverage can be established by plotting
an arc hei ght-exposure curve as shown in Figure 7, and assuring that the
correct intensity (determ ned by the arc height of the test strip) falls
on the right side of the knee of the curve. By doubling the tine of ex-
posure, the arc height of a test strip should not increase by nore than
15 percent.
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M L- R- 81841 (AS)

6.12 Procedures for stripping - Anodic coatings should be
stripped fromalumnumand its alloys by i mersion in a phosphoric-chromc
acid solution at 212°F (100°C). The solution shall consist of the foll ow ng:

Phosphoric acid 4.5 fld. oz.
Chromic acid 2.7 av. oz.
Water, to nake 1 gallon
6.13 Tenperature linitations - Processing or service limta-

tions of rotary flap peened parts shall be Iinted to the tenperatures
in 3.4.1 unless test data for specific applications support the satisfac-

tory use of higher tenperatures.

Preparing activity
Navy - AS
Proj ect No. MFFP-N049
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M L- R-81841 (AS)

Shot Bonded Flap

Deflection Range

S ——r——————————

5/16 inch (Min) (Wheel Axis)
to ' (Wheel Hub)

5/8 inch (Max)

y Work Surface

Wheel
Traverse

Figure 4 - Flap Defl ecti on Range for Type | Wheel of M L-W 81840
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Double Row
Shot Bonded Flap

Wheel Rotation
Mandrel

Deflection Range

5/16"

Wheel Transverse —_—

/“ Work Surface

Class 1

Double Row
hot Bonded Flap Wheel Rotation

S
Deflection Range ‘\
Mandrel

3/16" — /_' Work surface

Wheel Tranaverse ——e }
Class 2
Single Row fotation
Shot Bonded Flap Wheel Rotatio
Deflection Range ‘\
Mandrel

3/32" /— Work Surface

W‘neel Transverse e §

Class 3

Figure 5 - Flap Defl ecti on Ranges for Type Il \Wheels of M L-W 81840
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Arc Height or Peening Intensity (Inches)

.015

.010

.005

Peening Time (Minutes)

Wheel RPM Tqdo Great

Carve 3

| ~— Full (overage mo»-i

e a— —
Curve 2
Desired Peening Intdnsity Range
0.006 - o.#pc

Curve 1

N— Whedl RPM Too Lo

4 6 8 10 12

Figure 8 - 100% Coverage (Saturation) - Arc Height - Exposure Curve

% U, 3. GOVERNMENT PRINTING OFFICE: 1972 .714- 164/13884
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