COMVERCI AL ENG NE STANDARD PRACTI CES MANUAL CEK9250 - Rev 112, 04/01/2023
| C 70-42-02-015 SPM 70-42-02 REPAI R PRACTI CES FOR HOLE REWORK

| NCREMENTAL CHANGE Rel ease Notification Date: 05/23/2023
SPM 70-42- 02 REPAI R PRACTI CES FOR HOLE REWORK

DI SCLAI MER

The Increnmental Changes published by GE Aviation are considered Instructions for
Conti nued Airworthiness. These Increnental Changes, along with the current Manual

revi sion and published Tenporary Revisions, constitute the latest Instructions for
Conti nued Ai rwort hi ness.

GE Desi gnat ed: - CONFI DENTI AL-

The information contained in this docunment is GE proprietary information and is

di sclosed in confidence. It is the property of GE and shall not be used, disclosed to

ot hers or reproduced wi thout the express witten consent of GE, including, but wthout
limtation, it is not to be used in the creation, manufacture, devel opnent, or
derivation of any repairs, nodifications, spare parts, designs, or configuration changes
or to obtain FAA or any other governnent or regulatory approval to do so. If consent is
given for reproduction in whole or in part, this notice and the notice set forth on each
page of this docunment shall appear in any such reproduction in whole or part.

This technical data is considered subject to the Export Adm nistration Regul ati ons (EAR)
pursuant to 15 CFR Parts 730-774. Transfer of this data by any neans to a Non-U. S.
Person, whether in the United States or abroad, wthout the proper U S. Governnent

aut hori zation (e.g., License, exenption, NLR, etc.), is strictly prohibited.

Copyright (2023) Ceneral Electric Conpany, U S A

H GHLI GHTS

H GHLI GHT REFERENCE DESCRI PTI ON OF CHANGE

t k70-42- 02- 320- 001 Techni cal Change: Changed repair practices for hole rework.

TASK 70-42-02-320-001
1. Ceneral.
CAUTI ON: DO NOT USE ABRASI VES THAT | NCLUDE A VI TRI FI ED BOND MATRI X ON TI TANI UM ROTATI NG PARTS OR DAMAGE
TO THE PART CAN OCCUR.
CAUTI ON: FOR ALL ABRASI VES USED, CONFI RM W TH SUPPLI ER | F THE PRODUCTS HAVE "VI TRI FI ED BOND MATRI X'. THE
ABRASI VES WTH "VI TRI FI ED BOND MATRI X' ARE EXCLUDED FROM TI TANI UM ALLOYS.
A.  This procedure defines the process to be used for the rework of holes in rotor components and
critical static parts. It will be used when specified by the process docunment. This rework
i ncl udes the renoval of damaged material, nicks, dents, gouges, etc., as well as enlargenent of
the hole for life extension purposes. This procedure may al so be used to nake new holes with a
length (L) to dianeter (D) ratio (L/D) of less than 1. For holes with L/D ratio greater than or
equal to 1, specific Source Substantiation requirenents will be issued. This procedure
i ncorporates steps to ensure that the rework of a hole does not result in damage to the
substrate and subsequent loss in design |life for that conponent.
B. Refer to TASK 70-30-00-200-001 (70-30-00, Inspection Methods) for terns and definition.
2. Equi pnent.
Subt ask 70-42-02-320-051
A.  Hones and honi ng supplies can be obtained fromthe foll owi ng manufacturers:
M cronatic Textron, refer to the List of Suppliers in Step 4 of 70-80-00.
Sunnen Products Co., refer to the List of Suppliers in Step 4 of 70-80-00.
3. Mterials.
Subt ask 70-42-02-320- 052

A.  For machining operations, any water-soluble cutting fluid is acceptable provided the part is
subsequently cleaned using a process suitable to renove any residue such as TASK
70-21-22-110-042, deaning Method No. 22 Light Duty Aqueous C eaning - Method No. 1, or
equi val ent .

GE PROPRI ETARY | NFORMATION - Not to be used, disclosed to others or
Date Printed: reproduced w thout the express witten consent of GE. Technical data is Page
2023/ 05/ 24 considered | TAR and/or EAR controlled; transfer of this data to a Non-US 1 of 8
Person, wi thout USG authorization, is strictly prohibited.



COMVERCI AL ENG NE STANDARD PRACTI CES MANUAL CEK9250 - Rev 112, 04/01/2023
| C 70-42-02-015 SPM 70-42-02 REPAI R PRACTI CES FOR HOLE REWORK

B. For honing operations, any honing oil is acceptable provided the part is subsequently cl eaned
using a process suitable to renove any residue such as TASK 70-21-22-110-042, d eani ng Met hod
No. 22 Light Duty Aqueous Cl eaning - Method No. 1, or equivalent.

4. Pr ocedure.
Subt ask 70-42-02- 320- 053
A. Docunented annual operator awareness training is required for those operators who will perform
this process. The following is an outline of the subjects that nust be addressed by the
operator training program
(1) Awareness of the effect on the part life of this Standard Practi ce.
(2) Significance of speed, coolant application, and tool wear controls.
(3) Significance of edgebreak requirenents.
(4) Methods of recording unusual events or part defects.
NOTE: Del et ed.
B. Tool Definition and Control. A Tool Control System nust be in place to control the tooling used
for this process. This system must address the following at a m ni mum
(1) Detailed tool draw ngs.
(2) Supplier control.
(3) Method of issuing tools.
(4) Regrind control.
(5) Method of handling tool geonetry variations.
C. Equi prent Speed and Feed Verification.
(1) Measure nachine tool spindle speeds under no |l oad conditions to verify that actual speeds
are within £ 10 percent of progranmmed speeds.
(2) Performspindl e speed neasurenents across the applicable range of spindle speeds for the
operations perforned on a specific machine.
(3) Measure nmachine tool feedrates under no |oad conditions to verify that actual feedrates are
within = 15 percent of progranmed feedrates.
(4) Performa feedrate neasurenent for each axis used in hol emaki ng using a single feedrate
that is typical of the operations perforned on the machine.
NOTE: These neasurenents nust be taken at regular intervals. Initially, it is recomended that
t hese checks be performed and docunented every six nonths, and annually thereafter.
(5) Keep records of the inspections in accordance with the repair shop's calibration system
requirenents.
D. Milti-step Process Requirenents.
NOTE: For shaped hol es, use minor diameter to calculate Length/Di aneter (L/D) ratio.
NOTE: Stock removal is given for each side (radially). Measured total stock renoval for each
dianeter is two tines of radial values.
NOTE: Fi ni sh machi ni ng process includes ream ng, the bore portion of drill-bore, peripheral mll,
hole sizing end mll, and single point bore.
(1) Multi-step machining of RENE all oy hol es.
(a) New hol es.
1 Use a multi-step process such as drilling followed by finish processes. A m ninmm
of 0.006 inch (0.16 nmm radially must be renpved by the finish process(es).
2 Al ternative Procedure Avail able. The last 0.002 inch (0.05 nm) radially nust be
renoved by post-finish nachining. Refer to Subtask 70-42-02-320-053 (paragraph
4.H.).
2 A . Alternative Procedure. Renpbve a mnimmof 0.004 inch (0.1 mm radially, with a
helical ranmp mlling. Finish with flex honing.
(b) Rewor ked hol es.
1 Use finish processes if necessary. The depth of cut (neasured radially) nust be no
nore than 0.015 inch (0.38 m) for each pass.
2 Al ternative Procedure Avail able. The last 0.002 inch (0.05 mv radially nust be
renoved by post-finish machining. Refer to Subtask 70-42-02-320-053 (paragraph
4.H). If the total of the material that you will renobve is | ess than 0.002 inch
(0.05 M) radially, renmove all material by post processing.
2 A Alternative Procedure. Renpve m nimum of 0.004 inch (0.1 mm) radially, with a
helical ranp mlling. If the material that you will renpve is |less than 0.004 inch
(0.1 mm radially, renove all the material necessary by helical ranp mlling.
Finish with flex honing.
(2) Multi-step machining of non-RENE alloy holes with L/D ratio nore than 1.
(a) New hol es.
1 Use a multi-step process such as drilling followed by finish processes. A m ninmm
of 0.006 inch (0.16 mm nust be renoved by the finish process(es).
2 Al ternative Procedure Available. The last 0.002 inch (0.05 mm nust be renpved by
post-finish machining. Refer to Subtask 70-42-02-320-053 (paragraph 4.H.).
2 A . Alternative Procedure. Renpve m nimumof 0.004 inch (0.1 m) radially, with a
single point boring or helical ranmp mlling. Finish with flex honing.
(b) Reworked hol es.
1 Use finish processes if necessary. The depth of cut (nmeasured radially) nust be no
nore than 0.015 inch (0.38 m) for each pass.
Al ternative Procedure Avail able. The last 0.002 inch (0.05 mv radially nust be
renoved by post-finish machining. Refer to Subtask 70-42-02-320-053 (paragraph
4.H). If the total of the material that you will renobve is less than 0.002 (0.05

N

GE PROPRI ETARY | NFORMATION - Not to be used, disclosed to others or
Date Printed: reproduced w thout the express witten consent of GE. Technical data is Page
2023/ 05/ 24 considered | TAR and/or EAR controlled; transfer of this data to a Non-US 2 of 8
Person, wi thout USG authorization, is strictly prohibited.



COMVERCI AL ENG NE STANDARD PRACTI CES MANUAL CEK9250 - Rev 112, 04/01/2023
| C 70-42-02-015 SPM 70-42-02 REPAI R PRACTI CES FOR HOLE REWORK

nm) inch radially, renove all material by post processing.

2 A Alternative Procedure. Renove a mnimumof 0.004 inch (0.1 nm
single point boring or helical ramp mlling. If the material

is less than 0.004 inch (0.1 m) radially, renove all

single point boring or helical ranp mlling. Finish with flex honing.

radially, with
that you wll

a

renove

the material necessary by

(3) Multi-step machining of non-RENE alloy holes with L/Dratio equal to 1 or |ess.

(a) New hol es.

1 Use a multi-step process such as drilling followed by finish processes.

of 0.006 inch (0.16 mm nust be renoved by the finish process(es).

(b) Reworked hol es.

A m ni nrum

1 Use finish processes. The depth of cut (measured radially) nust be no nore than

0.015 inch (0.38 nm for each pass.
E. Maxinmum Cutting Speeds and Feedr at es.

Machi ni ng Process Max Cutting Speed (SFM Max Chi p Load
Lengt h/ Di anet er Di anet er Powder Titani um Al l oys I nco and
Al l oys O hers
Drill 3 35 70 45 0. 0015
Drill > 3 > 0.15 30 65 40 0. 0015
Drill > 3 0.15 30 55 35 0. 0015
Cool ant Fed Drill 60 120 80 0. 0015
GQun Drill 60 120 80 0. 0006
Drill-bore 30 65 45 0. 0015
Ream or End M 11| Size 20 45 30 0.001
Peri pheral MII 40 75 50 0. 001
Si ngl e Point Bore 100 150 120 0. 003
Chanfer MI1, Plunge Radius, or Countersink 60 100 60 0.001
Hand Feed Chanfer M1, Plunge Radius, 30 50 30 0. 001
Count er si nk
Count erbore / Spotface 30 65 45 0. 0015
Helical Ranp MI11ling 80 120 80 0. 003
F. Cool ant Application Instructions.
(1) Use a continuous flow of cool ant throughout the nmachining process except for manual

edgebreak operations. Cool ant delivery nust be controlled by a systemthat detects the
interruption of the flowto the tool and stops the machi ning operation.

The capability of

the flow nmonitors to detect interruption of coolant flow and to stop the nachi ni ng process
nmust be denonstrated. |If such a systemis not available, cutting speeds may not exceed the
flood coolant linits for that tool type (See E. Maxi num Cutting Speeds and Feedrates).

(2) Direct the coolant toward the tool cutting edge al ong the tool

in cool ant.
G Tool Wear Linmits. See Figure 1.

(1) Tool wear nust be neasured using an optical device that provides at
and a reference scale marked in 0.005 inch (0.13 M) increnents or finer.

for the exanpl es of abnormal wear on the tool.

(2) Tool Change Points (the maxi mum nunber of holes by which the cutting tool

shank or submerge the part

| east 7X magnification
Refer to Figure 2

must be changed)

are deternined based on the maxi numtool flank wear values listed in the follow ng table.
Tool change points are established using the highest wear neasurenent froma m ni num of
three tools used on a specific application. If the tooling or

changed, a new Tool Change Point nust be established.

process paraneters are |ater

Cutting Tool Type Maxi mum Fl ank \Wear
i nch mm

Drills & Drill Portion of a Drill-bore 0. 008 0. 20
Gun Drill 0. 006 0. 15
Bore Portion of a Drill-bore 0. 010 0.25
Reaner 0. 006 0.15
Endm | | 0. 008 0. 20
Peri pheral MII 0. 005 0.13
Si ngl e Poi nt Bore 0. 004 0.10
Chanferm |1, Plunge Radius, or Countersink 0. 005 0.13
Count erbore / Spotface 0. 008 0. 20
Helical Ramp MIIing 0. 008 0. 20

H.  Post-finish Machi ni ng Requirenents.

(1) Post-finish holes by honing, jig-grinding, or abrasive flow processes to renove 0.002 inch
(0.05 M) mininumof material. Measure this 0.002 inch (0.05 nm of material

equi valent to 0.004 inch (0.10 M) on the dianeter.
(2) The following requirenents apply to the processes used for

post - fi ni shi ng:

radi ally,
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(a) Abrasive Flow.
1 Maxi mum grit size shall be 710 micron (36 grit ANSI).
2 Git type shall be silicon carbide or alum num oxide.
(b) Honi ng.
Maxi mum grit size shall be 122 micron (150 grit ANSI).
Maxi mum t ool expansion rate shall be 90 mi crons/m nute.
M ni mum stroke rate shall be 120/ m nute.
Git type shall be silicon carbide or cubic boron nitride (CBN).
ig Ginding.
Maxi mum grit size shall be 122 micron (150 grit ANSI).
Maxi mum t ool speed shall be 3500 SFM
Maxi mum feed rate shall be 0.0059 inch/mnute (150 m crons/m nute).
| . Edgebreak, Handbenching Definition.
(1) Edgebreak:
(a) Edgebreaks/Radii are to be nilled unless otherw se specified in the process docunent.
Edgebreaks and corners are to be free of burrs and high netal.
(b) Perform chanfer corner rounding (slightly breaking the two edges forned by a chanfer)
as the last netal renpval operation in making the holes and prior to a shot peen.
NOTE: Chanfer corner rounding nust be done with soft tools such as Cratex Cl10-043 or
FI ex- Hone C10-164 , Cl10-165 , Cl10-166 , Cl10-167 , Cl0-168 , or equival ent.
(2) Handbenchi ng:
(a) Use soft tools such as Cratex Cl10-043 or Fl ex-Hone Cl10-164 , Cl10-165 , Cl10-166
C10- 167 , or Cl0-168 to renove surface inperfections in holes.

NOTE: The use of hard tools (such as abrasive stones) is allowed only when specified in the
process documnent .

J. Shot peen Requirenents.
(1) Follow the instructions specified in the repair docunent to shotpeen hol es. Shotpeen all
new and rewor ked hol es, unless repair docunent advi ses agai nst shot - peeni ng.
K. Process Approval Responsibility.
(1) Internal approval is required for this section of the Standard Practice Manual. The
i nternal approval nust be based upon the follow ng:
(a) Docunentation of the Operator Training Program
(b) Definition of Tooling Control System
(c) Results of calibration of the machine tool as defined in the procedure.
(d) Docunentation of the speeds and feeds used for the rework of the hole(s).
* * * FOR ALL

(¢)
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FLAMK WEAR
MEASUREMENT
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Figure 1 Fl ank Wear Measurenent
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Figure 2 (Sheet 1) Exanple of abnornal
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PLASTIC DEFOBMATION OF THE CUTTING EDGE

5. Quality Assurance

(1) The vi sual

cutting edge)

Subt ask 70-42-02-220- 002
A.  Inspect the machi ned surface visually before shotpeening.

exam nation of the machi ned surface nust be perforned w thout etching with
magni fication equi pment 5X to 10X and at mininmm 100 ft-candles (1000 | ux) nust be

G040786-00

Figure 2 (Sheet 2) Exanple of abnornmal wear (scales, plastic deformation of the
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achi eved at the inspected surfaces. Areas inaccessible for direct or indirect visua

exam nation nmust be inspected using a borescope, swiveling inspection mrror. The direction

of lighting intensity nust be optim zed in function of:

(a) The surface condition of the part and its reflectivity (no stray reflections and no
risk of glare).

(b) The indications to be searched (lowangle lighting can be favorable for detecting
extrenmely fine linear indications).

(2) When sone portion of a broken tool may remain in the hole after tool retraction the event

must be recorded and the affected hole nmust be identified. The hole nust be visually

i nspected and any noted tool material renoved. The hol e nust be visually inspected again

after all machining is conplete but prior to shot peening if any. No surface inperfections

i ncludi ng Visual Flaws, Rebonded Titanium Material, Discoloration, Material Gain Pullout,

M cro-Burrs, Re-Deposited or Re-Bonded Material, Contanination, Broken Tools, Foreign or

enbedded tool naterial but not limted to, are acceptable at final inspection. For holes

|arger than 0.25 inch (6.35 mm in dianeter with a length-to-dianmeter ratio (L/D) greater

than two, a borescope inspection nust be perfornmed in addition to the visual inspection

The hol e nust be inspected fromboth sides, unless one side is inaccessible to the

borescope. Results of the final inspection nust be recorded.
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