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t k70- 47- 04- 380- 019 gfgzghﬁi Change: Changed CGeneral information section of the Rotary Flap Peening

TASK 70-47-04-380-019
1. Ceneral .

CAUTION: THIS IS A MANUAL PROCESS. USE THI S PROCESS ONLY WHEN SPECI FI CALLY APPROVED BY THE PROCESS
DOCUMENT AND ONLY | N AUTHORI ZED LOCATI ONS ON THE PART.
A.  Many engi ne conponents are shot peened at tinme of manufacture as a nethod to achi eve i nproved
cyclic life. Repair of these parts often requires local blending to renove surface

i nperfections. Blending nmay partially or conpletely renove the conpressive surface |ayer

i nduced by shot peening. An acceptable nethod of restoring the conpressive |layer in noncritical

areas, as an alternate to standard shop peeni ng procedure per TASK 70-47-01-380-016, Shot

Peening, is rotary flap peening. This procedure is to be used only when specifically directed

by the Engi ne/ Shop Manual .

B. Unless specified differently, TASK 70-47-06-380-801, Needle Peening, can be used as alternative
to TASK 70-47-04-380-019, Rotary Flap Peeni ng.
2.  Equi pnent.
Subt ask 70-47-04-380-191
A.  The follow ng equiprment is required and may be obtai ned as shown:

(1) No. 2 Alnmen Gage. (SAE J442 conpliant with type 2 Al nmen Gage)

(2) Timng Device (Conmercial).

(3) Magnetic Almen Strip Holder, 3M No. 9016, or equival ent. 3M Conpany. Refer to the List of
Suppliers in Step 4 of 70-80-00.

(4) Hand operated grinder or flexible shaft driven by an electric or conpressed air notor with
adj ustabl e shaft speed control (Commrercial). Equivalent alternative tools and equi pnent nay
be used.

NOTE: Once the operational speed is established the rotary tool nust be capable of nmaintaining a
constant speed within plus or mnus 100 revolutions for each mnute (RPM on the two test
strips and work piece. Never dwell on a work piece or conponent to verify RPM
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Tool Suppl i er
(a) Flexible Shaft Ginder DUMORE Corp. Refer to the List of
Series 6-1/4HP Suppliers in Step 4 of 70-80-00.
(Low Speed)
Model 6-411
(b) Tabl e- Top Speed Contr ol DUMORE Corp. Refer to the List of
Model 1-310 Suppliers in Step 4 of 70-80-00.
(5) Mandrel, Rotopeen, 3M No. 7212, or equivalent. 3M Conmpany. Refer to the List of Suppliers
in Step 4 of 70-80-00
(6) A hand-held tachoneter used to determine shaft rpm Tachoneter is not necessary if the
system has cal i brated cl osed-|oop speed control
Tool Suppl i er
Tachonet er Shinpo. Refer to the List of Suppliers in Step 4 of
70- 80- 00.
3. Mterials.
Subt ask 70-47-04- 380- 192
Consumabl e Product No.
A. Alnen Test Strips, Type A C10- 110
0. 050-0.052 inch (1.27-1.32 mm) thick
B. Alnen Test Strips, Type N C10- 205
0.030-0.032 inch (0.76-0.81 mm thick
C. Rotary Peen Flap Assenbly, 1 1/4 x 9/16 inch Cl10-111
(32 x 14 mm, 3M No. TC330
D. Rotary Peen Flap Assenmbly, 1 x 9/16 inch C10-111
(25 x 14 mm, 3M No. TC330
E. Rotary Peen Flap Assenbly, 1 x 2 inch Cl10-111

(25 x 50 nm), 3M No. TC330

4. Procedure.
Subt ask 70-47-04-380-193
A.  Preparation of Part and Flap for Rotary Flap Shot Peening.

(1)
(2)
(3)

(4)
(5)

Part to be peened nust be repaired and bl ended to renmove burrs and sharp corners from area
to be peened.

Magneti c-particle inspection or fluorescent-penetrant inspection (preceded by appropriate
et chi ng) when required nust be conpl eted before shot peening.

Areas not to be peened, adjacent to areas being peened, shall be nasked to avoid contact
with rotary flap

Area of part to be peened nust be clean and free of all dirt, grease or oil.

New fl aps nust be examined to confirmthat no resin coating exists over the shot prior to
use. If a coating exists, the flap nust be conditioned by operation against an abrasive
paper or a hard surface to renove the coating. The resin coating, if not renoved, wll
cushion the inpacts against the test strip and will effect delivered intensity until resin
has worn of f.

Subt ask 70-47-04-380-195
B. Deternination of Peening Requirenents.

(1)

(2)

(3)
(4)

Convert the required arc height in the Engi ne/ Shop Manual. Use the conversion graphs/tables

that follow

(a) For type A Alnen test strips use Figure 7 or Figure 8.

(b) For type N Alnen test strips use Figure 9 or Figure 10.

NOTE: Conversion of strip arc heights is necessary since the Alnen strip bends nore when
using the nagnetic Almen strip holder than with the SAE J442 strip hol der.

NOTE: Peening intensity is nmeasured as curvature (arc height) of the standard test specinen
in thousandths of an inch. For exanple, intensityl0 A2 indicates an arc hei ght of
0.010 inch (0.3 m) on an Alnen A test strip, nmeasured on a No. 2 gage.

NOTE: Make sure that the intensity by peening one Almen test strip for the intensity tine
"T* of the saturation curve accepted at the intensity determ nation, with the same
paraneters, operator and equipnent. Intensity verification is acceptable if the
converted Almen test strip arc height is within plus or minus 0.0015 inch (plus or
m nus 0.038 nm of the original intensity arc height and within the necessary
intensity range.

Position an Alnmen test strip in the Alnen gage and set the indicator to zero. Reverse the

strip so that opposite surface is up and check for out-of-flatness. If out-of-flatness

exceeds0.001 inch (0.03 m1, select a new strip and repeat the check

Position strip in magnetic Almen strip holder. See Subtask 70-47-04-380-191, Equi pment.

Install and center flap assenbly in mandrel with mandrel firmy attached in chuck of

flexi ble shaft or hand operated grinder. Select an initial tool speed. Refer to Figure 6.

Set tool speed under |oad and peen test strip along its entire length for a period of 2

m nutes. Mandrel will be positioned parallel to and reconmended flap defl ection (standoff

di stance fromthe bottomof nmandrel to part surface) nust be between 0.050 - 0.150 inch

(1.27 - 3.81 mm of surface being peened. Refer to Figure 5. The tool or shaft nust be

nmoved continuously in an overlapping circular notion to naximze uniformty of coverage.

Refer to Figure 4.
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NOTE: Refer to Figure 3 for reference. However, because of inherent variables of nanually
controll ed mandrel position, each operator nust establish a saturation curve that wll
assure the intensity required for each job.

(5) Determine Alnen strip arc height by placing test strip on Al men gage and record reading.

(6) Repeat steps 4.B.(4) and 4.B.(5) with the same test strip and generate a saturation curve
plotting the converted arc heights. A mininmmof four arc heights are necessary. Refer to
Fi gure 2.

NOTE: Unli ke conventional peening, a single Alnen strip may be used for creation of the

saturation curve when using a nmagnetic fixture.

(7) If saturation point thus deternmined is not within intensity limts of part to be peened
set tool speed to a new setting(increase tool speed to increase intensity and vice-versa)
and determine the new saturation curve. Repeat this procedure until adequate peening
intensity, within linmts specified by Engi ne/ Shop Manual repair procedure is achieved.
Refer to Figure 1

(8) Check for uniformty of coverage with a minimum of 10x power magnification

(9) Calculate peening tinme for repair parts by multiplying saturation tine by 1.25 (125
percent) unless otherw se directed by applicable instructions for the parts.

NOTE: The area to be peened nmust be peened in increments of tinme and visually inspected for
coverage until full coverage is achieved. Coverage tine is a function of part materia
hardness. For coverage requirenents nore than 100 percent, the tine to reach full coverage
of a peened area nust be deternined and then nultiplied by the greater coverage percentage
for total peening tinme.

Subt ask 70-47-04-380- 196
C. Peening Parts.

The following is intended for peening areas no |larger than2 sq inches (12.9 sq cm. If the area

to be peened is larger than2 sq inches (12.9 sq cm), it nust be divided into sections, |ess

than 2 sq inches (12.9 sq cn). Each section nust be conpletely peened before proceedi ng to next
section. Overlap at section boundaries is required.

(1) If area to be peened is flat, position this area in a horizontal plane. If area is on a
curved surface, position with approxi nate center of area uppernost for nmaxi mum
accessibility.

(2) Peen designated area on part with the sane tool speed and techni que used to establish
saturation curve. Peening of part nust be done by sane operator who established peening
paraneters with test strips

(3) Periodically check rotary flap for mssing balls. The | oss of shot will affect coverage
time, but not intensity. Replace flap if nore than 2 balls are mssing fromeither on one
si de.
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MAGNETIC STRIPHOLDER ARC HEIGHT, 0.001 INCH
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UNITS SHOWN ABOVE ARE
MULTIPLES OF 0.001 INCH.

Figure 7 "A" Test Strip Magnetic to Striphol der Arc Height Conversion G aph
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MAGNETIC [CONVERTED| | MAGNETIC [CONVERTED | MAGNETIC JCONVERTED| | MAGNETIC lcONVERTED)
ARC HGT | ARC HGT ARC HGT | ARC HGT ARC HGT | ARC HGT ARC HGT | ARC HGT

5.0 5.0 3.0 7.4 13.0 9.8 17.0 12.2
5.1 51 9.1 75 131 9.9 171 12.3
5.2 51 9.2 75 13.2 9.9 172 12.3
53 52 9.3 7.5 13.3 10.0 17.3 12.4
5.4 52 9.4 7.6 13.4 10.0 17 .4 12.4
55 53 95 7.7 135 10.1 175 125
5.6 5.4 9.6 7.8 13.6 10.2 17.6 12.6
57 5;4 a.7 7.8 13.7 10.2 17T.7 12.6
5.8 5.5 9.8 7.9 13, 10.3 17.8 2.7
5.9 5.6 9.9 7.9 13.9 10.3 17.9 2.7
6.0 5.6 10.0 8.0 4.0 10.4 18.0 128
6.1 5.7 10.1 8.1 141 10.5 18.1 129
6.2 5.7 10.2 8.1 14.2 10.5 18.2 12.9
6.3 5.8 10.3 8.2 14.3 10.6 183 13.0
6.4 5.8 10.4 8.2 14.4 10.6 18.4 13.0
B.5 5.9 10.5 8.3 14.5 10.7 18.5 13.1
6.6 6.0 10.6 8.4 14.6 10.8 18.6 13.2
6.7 6.0 10.7 8.4 14.7 10.8 18.7 13.2
6.8 8.1 10.8 8.5 14.8 10.9 18.8 13.3
6.9 6.2 10.9 8.5 14.9 10.9 18.9 13.3
7.0 6.2 1.0 8.6 15.0 1.0 19.0 13.4
7.1 6.3 11.1 B.7 151 11.1 19.1 13.5
7.2 6.3 11.2 8.7 15.2 11.1 15.2 13.5
7.3 6.4 11.3 8.8 15.3 11.2 19.3 3.6
7.d 6.4 11.4 q8 154 11.2 19.4 13.6
7.5 6.5 1.5 8.9 15.5 1.3 19.5 3.7
7.6 6.6 1.6 9.0 15.6 11.4 13.6 13.8
7.7 6.6 1.7 a.0 5.7 11.4 19.7 3.8
7.8 6.7 1.8 0.1 15.8 11.5 19.8 13.9
79 6.7 119 9.1 15.9 11.5 199 13.9
8.0 6.8 12.0 92 16.0 11.6 20.0 14.0
8.1 6.9 12 1 9.3 16.1 11.7 20.1 14.1
8.2 6.9 12.2 9.3 16.2 1.7 20.2 14.1
8.3 7.0 12.3 9.4 16.3 11.8 20.3 14.2
8.4 7.0 12.4 9.4 16.4 11.8 20.4 14.2
85 71 12.5 9.5 16.5 11.9 20.5 14.3
86 7.2 12.6 9.5 16.6 12.0 20.6 14.4
8.7 7.2 12.7 9.5 16.7 12.0 20.7 14.4
8.8 7.3 12.8 9.7 16.8 12.1 20.8 14.5
8.9 7.3 12.9 0.7 16.0 12.1 20.9 14.5

NOTE:

UNITS SHOWN ABOVE ARE

MULTIPLES OF 0.001 INCH. 1362099-00

Figure 8 "A" Test Strip Arc Height Magnetic Striphol der Conversion Chart
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MAGNETIC STRIPHOLDER ARC HEIGHT, 0.001 INCH
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Figure 9 "N' Test Strip Arc Height Magnetic Striphol der Conversion G aph
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MAGMNETIC [CONVERTED| | MAGNETIC |coMVERTED | MAGNETIC lconverTED! | MAGNETIC lcONVERTED!
ARC HGT | ARC HGT ARC HGT | ARC HGT ARC HGT ARC HGT ARC HGT | ARC HGT

3.0 27 7.0 6.3 11.0 9.9 15.0 13.5
31 28 71 6.4 1.1 10.0 15.1 13.6
3.2 29 7.2 6.5 1.2 10.1 15.2 13.7
33 3.0 73 B.6 11.3 10.2 15.3 13.8
3.4 3.1 7.4 B.7 11.4 10.3 15.4 13.9
35 32 75 B.7 115 10.4 155 14.0
3.6 3.2 7.6 6.8 11.6 10.4 15.6 14.0
3.7 3.3 7.7 5.9 11.7 10.5 158.7 141
3.8 3.4 7.8 7.0 11. 10.6 15.8 4.2
3.9 35 7.9 7.1 11.9 10.7 15.9 4.3
4.0 36 8.0 7.2 2.0 10.8 16.0 14.4
49 3.7 8.1 7.3 12.1 10.9 16.1 14.5
4.2 38 8.2 7.4 12.2 11.0 16.2 14.6
4.3 39 8.3 7.5 123 111 16.3 14.7
4 4 4.0 8.4 7.6 12.4 11.2 16,4 14.8
4.5 4.1 85 7.6 12.5 11.3 16.5 14.9
4.6 4.1 8.6 7.7 12.6 11.3 16.6 14.9
4.7 4.2 87 7.8 12.7 11.4 16.7 15.0
4.8 43 8.8 7.9 12.8 1.5 16.8 15.1
4.9 4.4 8.9 8.0 12.9 1.6 16.9 15.2
5.0 45 9.0 8.1 13.0 11.7 17.0 15.3
5.1 4.6 9.1 8.2 13.1 11.8 171 15.4
5.2 4.7 9.2 8.3 13.2 11.9 17.2 5.5
5.3 4.8 9.3 8.4 13.3 12.0 17.3 5.6
5.4 4.9 9.4 2.5 13.4 121 17.4 15.7
9.5 5.0 9.5 8.5 13.5 12.2 17.5 5.8
2.6 3.0 9.6 8.6 3.6 12.2 17.6 15.8
5.7 5.1 a7 B.7 37 12.3 17.7 5.9
5.8 52 9.8 8.8 13.8 12.4 17.8 16.0
5.9 53 9.9 8.9 13.9 12.5 179 16.1
6.0 5.4 10.0 9.0 14.0 126 18.0 16.2
6.1 55 10.1 g1 14.1 12.7 18.1 16.3
6.2 3.6 10.2 9.2 14.2 12.8 18.2 16.4
6.3 57 10.3 9.3 14.3 12.9 18.3 16.5
6.4 5.8 10.4 0.4 14.4 13.0 18.4 16.6
6.5 5.8 10.5 9.5 14.5 13.1 18.5 16.7
6.6 ) 10.6 95 14.6 13.1 18.6 16.7
6.7 6.0 10.7 9.6 14.7 13.2 18.7 16.8
6.8 6.1 10.8 9.7 14.8 13.3 18.8 16.9
5.9 5.2 10.9 0.8 14.9 13.4 18.9 17.0

NOTE:

UNITS SHOWN ABOVE ARE

MULTIPLES OF 0.001 INCH. 1362101-00

Figure 10 "N' Test Strip Arc Height Magnetic Striphol der Conversion Chart

5. Quality Assurance.
Subt ask 70-47-04-380-194

A. Establish peening requirements for intensity required each tine a lot of simlar parts is to be
peened. Determ ne the peening requirements per Subtask 70-47-04-380-193, Procedure.

B. Establish paraneters each tine operator is changed, such as shift change or job reassignment.

C. At least one intensity determination or verification as defined in Subtask 70-47-04-380-195,
Det ermi nati on of Peening Requirements nust be nade prior to peening of part(s) to represent
each tool and its equi pment for each 30 mi nutes of continuous operation or fraction thereof,
and for each change in intensity/ RPM Fl ap. Refer to Subtask 70-47-04-380-193, Procedure.

D. Check peened area with a m ni mum of 10x power nagnification to nake sure that the coverage is
conplete. If coverage is not conplete of individual indentations do not overlap, repeat the
peeni ng operation, refer to Subtask 70-47-04-380-196, Peening Parts. Holes rmust be inspected
with a suitable optical instrument. Refer to Subtask 70-47-04-380-193, Procedure.
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