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H GHLI GHTS

H GHLI GHT REFERENCE DESCRI PTI ON OF CHANGE

t k70-47- 06- 380- 801 Techni cal Change: Added new standard practice procedure for needl e peening.

TASK 70-47-06-380-801
1. Ceneral .

CAUTION: THIS IS A MANUAL PROCESS. USE TH 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 the tinme of manufacture as a nmethod to achieve an
i mproved cyclic life. The repair of these parts often requires local blending to renove surface
i nperfections. Blending can partially or conpletely renove the conpressive surface |ayer
i nduced by shot peening. This procedure is to be used when directed by the Engi ne/ Shop Manual .
NOTE: Thi s procedure can be used as an alternative to TASK 70-47-04-380-019, Rotary Fl ap Peening,
only when TASK 70-47-04-380-019, Rotary Flap Peening is specifically directed by the
Engi ne/ Shop Manual .

2. Equi pnent .
Subt ask 70-47-06-380-001
A. The follow ng equi pnment is necessary and can be obtai ned as shown:
(1) No. 2 Alnmen Gage (SAE J442 conpliant with type 2 Al nen Gage).
(2) Magnetic Almen Strip Holder, 3M No. 9016, or equival ent. 3M Conpany. Refer to Subtask
70- 80- 00- 800-012, List of Suppliers.
NOTE: Saturation curve must be done in accordance with SAE J443.

NOTE: Peeni ng of the extreme ends of Almen test strips is not necessary and offers a significant
ti me saving when generating saturation curves at low intensity. Uniform coverage of at |east
the central 2 inches (50.8 mm of length is essential to ensure accurate arc height
nmeasur enent across the Al nen gage 1.25 inch (31.8 m) support ball distance. Please, consider
the statenent in Figure 3 (Mask 1/2" Max. (Both Ends)) as a best practice instead of
requirenent.

NOTE: The controller nmust incorporate a closed |oop feedback systemto neasure and conti nuously
adjust the air pressure provided to the needle systemand to maintain the necessary peening
intensity. The controller nust stop the process if the necessary pressure cannot be maintained
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or goes outside the target limts for 5 or nore seconds, stop the process when nore than 50
percent of the needles are not in notion, and provide a neans to save process data, usernane,
and user description. Never dwell on a work piece or conponent to check air pressure.

Tool Suppl i er

Handpi ece with 4 needles |inear head Shockform Refer to Subtask 70-80-00-800-012,
Li st of Suppliers

Peeni ng Controller Shockform Refer to Subtask 70-80-00-800-012,

Li st of Suppliers
(3) Procured Peening Head and controller nust be conpatible to the requirement of AVS 2545
Control | ed Pneumati c Needl e Peening, Straightening and Forning
3. Mterials.
Subt ask 70-47-06-380-002

Consumabl e Product No.

Al men Test Strips, Type A, 0.050-0.052 inch C10- 110
(1.27-1.32 nm) thick

Al men Test Strips, Type N, 0.030-0.032 inch C10- 205

(0.76-0.81 mm thick
Ful | Carbide Needle 0.60 mm Tip (equivalent to C10- 263

S230)

Fl at Bottom Cap for Spiker Head C10- 263
I nner Radius Bottom Cap for Spi ker Head C10- 263
Corner Edge Bottom Cap for Spi ker Head C10- 263

NOTE: The procured needl es and nose piece of the needl es nust be conpatible to the requirenent of

AVS 2545, Controlled Pneumatic Needl e Peeni ng, Straightening and Formni ng.

4. Procedure.
Subt ask 70-47-06-380- 003
A.  Preparation of part for needl e peening.

(1) Part to be peened nmust be repaired and bl ended to renove burrs and sharp corners fromthe
area to be peened.

(2) Any necessary non-destructive inspection such as magnetic-particle inspection, fluorescent
penetrant inspection (FPl) (preceded by appropriate etching), and al so heat treatnent when
necessary must be conpl eted before shot peening. Parts must be free of corrosion,
mechani cal damage, and corrosion-preventive coatings such as anodi c coatings, plating, or
paint in the affected areas prior to needl e peening.

(3) Areas not to be peened, adjacent to areas bei ng peened, nust be suitably masked or
protected fromneedle tip contact.

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

(5) Needl es nmust be exami ned at a ninimum of 10x nmagnification to confirmthat no wear exists
as out of limts over the nose of needles prior to use. It is recommended to do a check of
the total needle length difference since wearing the tip shortens its total |ength. For
example, for a tip of 0.02 inch (0.6 nm dianeter, it is reconmended to do a check so that
the needl e does not shorten nore than 0.007 inch (0.2 nm), neaning the tip dianmeter has
completely flattened out. Please, refer to Figure 8 for the new and worn needl e
denonstration. If a worn/wear exists, the operator nust nake sure that it is in the
permitted limts prior to continuing.

Subt ask 70-47-06- 380- 005
B. Deternination of peening requirenents.

(1) The shockform device will autonmatically convert the 3M neasured arc hei ghts when the
neasurenents are input into the controller. Alternatively, the converted necessary arc
hei ght val ues from the Engi ne/ Shop Manual can be deternined by using the conversion
graphs/tables that foll ow
(a) For type A Alnen test strips use Figure 4 or Figure 5.

(b) For type N Alnmen test strips use Figure 6 or Figure 7

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

NOTE: Peening intensity is neasured as curvature (arc height) of the standard test specinmen
in thousandths of an inch. For exanmple, intensity 10 A2 indicates an arc hei ght of
0.010 inch (0.3 nmM on an Alnmen A test strip, measured on a No. 2 gage.

NOTE: Make sure that the intensity by peening one Alnmen test strip for the intensity time T
of the saturation curve accepted at the intensity determination, with the sane
paraneters, operator, and equipment. Intensity verification is acceptable if the
converted Almen test strip arc height is in the range of plus or mnus 0.0015 inch
(plus or mnus 0.038 M) of the original intensity arc height and in accordance with
the necessary intensity range.

NOTE: Unli ke conventional peening, a single Alnen strip can be used for creation of the
saturati on curve when using a magnetic fixture.

(2) Position an Almen test strip in the Almen gage and set the indicator to zero. Reverse the
strip so that opposite surface is up and do a check for out-of-flatness. If out-of-flatness
exceeds 0.001 inch (0.03 mm, select a new strip and repeat the check

(3) Position strip in magnetic Almen strip hol der. See Subtask 70-47-06-380-001, Equipnrent.

(4) Select either an initial air pressure or target intensity. Needl e peen nose piece will be
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posi ti oned perpendicular to the Alnen strip. The tool nust be noved continuously to
maxim ze uniformty of coverage. It is suggested that the tool be noved continuously in an
overlapping circular notion to maxim ze uniformty of coverage. Refer to Figure 3.

NOTE: The object of controlled peening is to produce an evenly distributed, conpressive stress

surface layer. Since it is inpossible to inspect the stress distribution on a finished
part, good nmanual dexterity is nmandatory to assure uniformty and reproducibility.

NOTE: Because of inherent variables of manually controll ed handpi ece position, each operator

must establish a saturation curve that will assure the intensity necessary for each job.

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

(6) Repeat Subtask 70-47-06-380-005 (paragraph 4.B.(4)) and Subtask 70-47-06-380-005 (paragraph
4.B.(5)) to generate a saturation curve plotting the converted arc heights. A mini mum of
four arc heights are necessary. Refer to Figure 2.

(7) If saturation point deternmined is not whitin intensity linmts of part to be peened, set the
tool air pressure to a new setting (increase air pressure to increase intensity and
viceversa) and run the new saturation curve. Repeat this procedure until peening intensity
iswithin limts specified by Engi ne/ Shop Manual repair procedure. Refer to Figure 1

(8) Do a uniformty of coverage check with a mininumof 10x power magnification

NOTE: The area to be peened nmust be peened in increments of tinme and visually inspected for

coverage until full coverage is achieved. Full coverage is defined as tine necessary for
100 percent coverage. Coverage time is a function of part material hardness. For coverage
requi renents nore than 100 percent, the tine to reach full coverage of a peened area nust
be determined and then multiplied by the greater coverage percentage to deternine total
peening tine.

Subt ask 70-47-06-380- 006

Peeni ng parts.

(1) This procedure is intended for peening areas no larger than 2 sq inches (12.9 sq cn). |If
the area to be peened is larger than 2 sq inches (12.9 sq cm, it nust be divided into
sections, less than 2 sq inches (12.9 sq cn). Each section nust be conpletely peened before
proceedi ng to the next section. Overlap at section boundaries is necessary.

CAUTI ON: | F YOU PEEN EDGES OR AREAS CLOSE TO EDGES THERE IS A RI SK OF ROLL- OVER CONDI TI ON

AND DAMAGE TO THE PART. | NSPECTI ON OF ALL PEENED AREAS REQUI RES VERI FI CATI ON THAT
NO ROLLOVER OF EDGES | S PRESENT.

(a) Locations nust be accessible to ensure adequate inpingenent, coverage, and verification
of each.

(b) Peening is not permtted within 0.100 (2.54 m) inch from edges of hol es and ot her
features that are not accessible to be peened fromall sides.

(c) Areas with edges nust be evaluated prior to processing to evaluate roll-over risk. It
is not recormended to peen edges |less than 0.030 inch (0.76 mm) radius. It is not
permtted to peen sharp edges, each edge to be peened nust have a break edge. If it is
necessary to peen edges with break edge | ess than 0.030 inch (0.76 mm, it is
recommended to do the process denpnstration on a scrap part or simulative speci nen
prior to production part peening.

(d) Inspection at a m nimum of 10x magnification after peening is necessary to nake sure
that no rollover of edges is present.

(e) Visual inspection at a mninmmof 10x magnification nust be used to nake sure that
there is full coverage on all surfaces.

(2) If area to be peened is flat, position this area in a horizontal plane. If area is on a
curved surface, position with approxi mate center of area uppernost for maxi num
accessibility.

(3) Peen the designated area on part with the sanme tool, air pressure, and technique used to
establish saturation curve. Peening of part nust be done by the sanme operator who
establ i shed the peening paraneters with test strips.

(4) Needl es rmust be periodically checked after 10 hours of use for wear. Replace needles if the
observed wear is out of linmits which is defined in Subtask 70-47-06-380-003 (paragraph
4. A (5)).

(5) Coverage nust be 125 percent (peening tine nust be the time to achieve full coverage
mul tiplied by 1.25) unless otherw se directed by applicable instructions for the parts.
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Figure 1 Air Pressure Relationship and Intensity
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INTENSITY - ARC HEIGHT
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Figure 3 Typical Overlapping - Crcular Mtion Pattern for Needl e Peening
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"A" TEST STRIP ARC HEIGHT CONVERSION
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Figure 4 A Test Strip Magnetic to Stripholder Arc Height Conversion G aph
* % * FOR ALL

GE PROPRI ETARY | NFORMATION - Not to be used, disclosed to others or
Date Printed: reproduced without the express witten consent of GE Technical data is Page
2023/ 08/ 04 considered I TAR and/or EAR controlled; transfer of this data to a Non-US 7 of 12
Person, wi thout USG authorization, is strictly prohibited.



COMMVERCI AL ENG NE STANDARD PRACTI CES MANUAL CEK9250 -

| C 70-47-06-015 SPM 70-47-06 NEEDLE PEEN NG

Rev 112, 04/01/2023

MAGNETIC [CONVERTED| | MAGHNETIC [CONVERTED | MAGNETIC IDDNVEHTED MAGNETIC CDNUEF:TEDI
ARC HGT ARC HGT ARC HGT ARG HGT ARG HGT ARC HGT ARC HGT ARC HGT

5.0 5.0 9.0 7.4 13.0 9.8 17.0 12.2
5.1 5.1 9.1 7.5 13.1 9.9 17.1 12.3
5.2 51 9.2 7.5 13.2 9.9 17.2 12.3
53 5.2 9.3 7.6 13.3 10.0 17.3 12.4
5.4 K2 9.4 7.6 13.4 10.0 17.4 12.4
55 5.3 9.5 7.7 13.5 10.1 175 12.5
5.6 5.4 9.6 7.8 13.6 10.2 17.6 12.6
5.7 2.4 9.7 7.8 13.7 10.2 17.7 126
5.8 55 9.8 79 12, 10.4 17.8 57
5.9 5.6 9.9 7.9 13.9 10.3 17.9 2.7
6.0 5.6 10.0 8.0 14.0 10.4 18.0 12.8
6.1 5.7 10.1 8.1 14.1 10.5 18.1 12.9
6.2 5.7 10.2 8.1 14.2 10.5 18.2 12.9
6.3 58 10.3 8.2 14.3 10.6 18.3 13.0
6.4 5.8 10.4 B.2 14.4 10.6 18.4 13.0
6.5 5.9 10.5 8.3 14.5 10.7 18.5 13.1
b6 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
5.8 6.1 10.8 8.5 14.8 10.9 18.8 13.3
6.9 6.2 10.9 8.5 14.9 10.9 189 13.3
7.0 6.2 11.0 8.6 15.0 11.0 19.0 13.4
71 6.3 11.1 8.7 15.1 11.1 19.1 13.5
7.2 6.3 11.2 8.7 15.2 11.1 19.2 13.5
7.3 6.4 11.3 8.8 15.3 11.2 19.3 3.6
7. 6.4 11.4 B.8 15.4 11.2 19.4 13.6
75 6.5 11.5 8.9 155 11.3 19.5 3.7
7.6 6.6 11.6 9.0 5.6 11.4 19.6 138
7.7 6.6 11.7 9.0 57 11.4 19.7 3.8
7.8 6.7 11.8 9,1 15.8 11.5 19.8 13.9
7.9 6.7 11.9 9.1 15.9 11.5 199 13.9
8.0 6.8 12.0 9.2 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 11.7 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
8.5 7.1 12.5 9.5 16.5 11.9 205 14.3
8.6 7.2 12.6 9.6 16.6 12.0 206 14.4
8.7 7.2 12.7 9.6 16.7 12.0 20.7 14.4
8.8 7.3 12.8 9.7 16.8 121 20.8 14.5
8.9 7.3 12.9 Q.7 16.9 121 209 14.5

NOTE:

UNITS SHOWN ABOVE ARE

MULTIPLES OF 0.001 INCH. 1362099-00

Figure 5 A Test Strip Arc Height Magnetic Striphol der Conversion Chart
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"N" TEST STRIP ARC HEIGHT CONVERSION
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Figure 6 N Test Strip Magnetic to Stripholder 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

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 15.7 141
3.8 3.4 7.8 7.0 19. 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 81 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 3.9 8.3 75 12.3 1.1 16.3 14.7
4.4 4.0 8.4 7.6 12.4 11.2 16.4 14.8
4.5 4.1 8.5 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 4.3 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 a1 8.2 13.1 11.8 171 15.4
5.2 4.7 9.2 8.3 13.2 11.0 17.2 15.5
5.3 4.8 9.3 8.4 13.3 12.0 17.3 5.6
5.4 4.9 9.4 H.5 13.4 121 17, 15.7
5.5 5.0 a5 8.5 13.5 12.2 75 5.8
2.6 3.0 5.6 8.6 13.6 12.2 17.6 15.8
5.7 5.1 a7 B.7 37 12.3 7.7 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 17.9 16.1
6.0 54 10.0 9.0 14.0 12.6 18.0 16.2
6.1 55 10.1 9.1 14.1 127 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 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 7 N Test Strip Arc Height Magnetic Striphol der Conversion Chart
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6041566-00

Figure 8 New Needle (Left) VS Wrn Needl e (Ri ght)

5. Quality Assurance.

Subt ask 70-47-06- 380- 004
A

Establ i sh peening requirenents for intensity necessary for each tine a lot of simlar parts is
to be peened. Determ ne the peening requirements. Refer to Subtask 70-47-06-380-005,
Det ermi nati on of peening requirenents.
Establ i sh paraneters each tine the operator is changed, such as shift change or job
reassi gnment.
At least one intensity determ nation or verification as defined in Subtask 70-47-06-380- 005,
Det ermi nati on of peening requirements, nust be made prior to peening of part(s) to represent
each tool and its equipment, and for each change in intensity/air pressure/needle.
Do a check of the peened area with a mninum of 10x power magnification to nmake sure that the
coverage is conplete. If coverage is not conplete or individual indentations do not overlap
repeat the peening operation, refer to Subtask 70-47-06-380-006, Peening parts.
Qualification of peening operators.
(1) General

(a) Operator qualification is necessary for needl e peening operation. Qualification of

peeni ng operators nust consi st of denobnstrating capability of proper peening technique,
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(2)

(3)

(4)

(5)

(6)

intensity determ nation, coverage inspection, and part peening procedures.

Intensity determnation test.

(a) The operator rust denmonstrate proficiency in understanding saturation curves and/or
intensity verification, and the handling of Al nen strips and Al nmen gages.

Acceptance criteria for controlled pneumatic needl e peening.

(a) A saturation curve nust be considered satisfactory when the operator reproduces an
intensity value froma saturation curve that the operator has previously acconplished
with an approximation of plus or minus 0.0015 inch (plus or mnus 0.038 mm Al nen A or
N and within the necessary intensity range. In case of failure to reproduce the
intensity within that linmt, the operator nust be allowed only one retest. Test failure
can require retraining or result in disqualification and nust requalify again by
Subt ask 70-47-06-380-004 (paragraph 5.E (2)).

Part peening qualification for controlled pneumati c needl e peening.

(a) The peening operator nust satisfactorily peen a sanple part representative of those
commonly peened to denonstrate coverage.

Qperator qualification record.

(a) The peening facility is responsible for retaining a record of the peening operator's
qualification testing.

St at us mai nt enance.

(a) Qualified status of operators nust be mmintained by either maintaining record of
continued satisfactory worknmanship or by successful re-qualification testing (Subtask
70-47- 06- 380- 004 (paragraph 5.E. (2))) not to exceed 6 nonths. Periodic re-qualification
wi |l not be necessary for operators when records indicate a satisfactory level is being
mai nt ai ned i n producti on peening.
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