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H GHL I GHTS

H GHLI GHT REFERENCE DESCRI PTI ON OF CHANGE

Techni cal Change: Added M I I ennium solution data to the Al kaline Degreasi ng/ Rust

sk70-21-06- 110- 042 Renovi ng Sol ution tabl e.

t k70-21- 06- 110- 004 Techni cal Change: Added CAUTI ON and NOTE statenent to the General section

TASK 70-21-06-110-004
1. Ceneral .
CAUTI ON: DO NOT APPLY THI S PROCESS TO ALUM NUM CR TI TANI UM ALLOYS

CAUTI ON: THI' S CLEANI NG PRCOCESS REQUI RES MASKI NG OF SEAL TEETH ALUM NUM OXI DE TOPCOAT UNLESS
OTHERW SE SPECI FI ED PER APPLI CABLE REPAI R DOCUMENT.

A.  This cleaning nethod is a hot-tank process which is effective for renoving rust, stripping
pai nt, and general cleaning of ferrous and hi gh-tenperature alloy jet engine parts.

I NOTE: | f the seal teeth al um num oxide topcoat will be stripped and replaced before the part is
returned to service, then the masking is not required.
NOTE: U trasonic agitation of the solution(s) can be used to increase the cleaning efficiency. Refer
to Subtask 70-21-06-110-535 for process details.
2.  Equi pnent.
Subt ask 70-21-06-110- 041
A.  The follow ng equipnment is required for the application of this process.

(1) Safety equi pnent and devi ces which are standard equi pnent in surface treatment shops such
as: eye bath, emergency showers, protective clothing agai nst el ectroplating products and
means for neutralizing acid or al kaline splashing.

(2) Processing plant for neutralizing waste and used sol utions.
(3) Efficient ventilation systemfor extracting and neutralizing vapors.

(4) An al kaline degreasing tank made of stainless steel with a heating coil capable of heating
the solution to 210°F (99°C)

(5) A water rinse tank made from stainless steel and a spray gun, used after the al kaline
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degr easi ng.
(6) A hot water rinse tank made from stainless steel (or a carbon steel tank wi th pol ypropyl ene
lining) that can increase the tenperature of the solution to 200°F (93°C).
3. Mterials.
Subt ask 70-21-06-110- 042

Al kal i ne Degreasi ng/ Rust Renpving Solution - Table 1

Sol ution No. Operating Tenmperature °F (°QC)
Ardrox 185 or Ardrox 185L S1024 180- 200 (82-93)
Ardrox 1618 S1189 180- 200 (82-93)
Turco 4181, Turco 4181-L or Turco 4181-CG S1006 180- 200 (82-93)
MagChem HDP- 2888 S1017 180- 200 (82-93)
Cee- Bee J-84A or Cee-Bee J-84AL S1026 180- 200 (82-93)
MagChem HDL- 202 S1150 180- 200 (82-93)
El dorado HTP-1150 S1161 180- 200 (82-93)
El dorado HTP-1150L S1162 180- 200 (82-93)
Appl i ed 5-840 S1176 180- 200 (82-93)
| M I | enni um S1218 max. 120 (48)

4. Procedure.
Subt ask 70-21-06-110- 043
A.  In case of excessive dirt, pre-clean the part. Refer to TASK 70-21-01-110-001 (70-21-01,
Cl eaning Method No. 1 - Sol vent Degreasing) or TASK 70-21-22-110-042 (70-21-22, C eaning Method
No. 22 Light Duty Aqueous C eaning (nmethod 1)).

WARNI NG ALKALI NE SOLUTI ONS ARE VERY ACTI VE AND CAUSE SERI OQUS BURNS. AVO D CONTACT W TH SKI N, EYES,
AND CLOTHI NG | F CONTACT OCCURS, WASH | MVEDI ATELY W TH ABUNDANT QUANTI TY OF WATER. AVO D
BREATHI NG VAPORS.

WARNI NG OPERATOR SHOULD WEAR FACE SHI ELD, GLOVES, PROTECTI VE CLOTHI NG, AND PROTECTI VE SHCES.

B. Imerse the part in a tank containing one of the al kaline degreasing/rust renoving sol utions
and maintain at the specified tenperature. The solutions are listed in Subtask
70-21-06-110- 042, Material s.

Duration: 15 to 60 m nutes.
C. Rinse by spraying with a water jet and by inmersion in water at roomtenperature.
D. If the parts are still not clean, you can do Steps 4.B. thru 4.C. again provided that the total
tinme in the al kaline degreasing/rust renoving solution does not exceed 60 m nutes.
E. Rinse by inmersion in hot water at m ni mnum 150°F (66°C).
RNI NG WHEN USI NG COVPRESSED Al R FOR CLEANI NG, COCLI NG, OR DRYI NG DO NOT EXCEED 30 PSI G (207
KPA). WEAR EYE PROTECTI ON AND DO NOT DI RECT COMPRESSED Al R AT SELF OR OTHERS.

CAUTI ON:. PARTS MUST BE THOROQUGHLY DRY PRI OR TO FPI | NSPECTI ON. WATER ON THE PARTS MAY DEGRADE THE
SENSI TI VITY OF THE PROCESS, ESPECI ALLY FOR THE WATER WASHABLE PENETRANT PROCESS.
F. Dry the part by one of the follow ng two nethods.
(1) Flash dry the part as foll ows:
(a) Keep the part subnmerged until the part reaches a tenperature sufficient to provide for
flash dryi ng.
NOTE: The tine required will vary with part size, water tenperature and tank size. Proper
flash drying is indicated by seeing the water on the surface of a part start to
"flash" or "whisk"” off as the part is being removed fromthe hot water tank.

(b) Renmpbve the part fromthe water. The part will flash dry as soon as it is renmoved from
the water. Use repositioning, suction, blotting with a clean, absorbent material, or by
blowing off with an oil and water filtered shop air gun to renbve excess water.

(2) You can substitute drying the part in an air re-circulating oven for the dwell tine in the
hot wat er.

(a) Renpbve the part fromthe water. You can renbve excess water by repositioning, suction,
blotting with a cl ean absorbent material, or blowing the water off with an oil and
water filtered shop air gun.

(b) Move the part to the oven and dry at 200°F £ 25°F (93°C £ 14°C) until the part reaches
the oven tenperature and all traces of surface water are renoved.
G If parts are still not clean, repeat Steps 4.B. thru 4.D.
H Dry using clean, dry air.
5. Quality Assurance.
Subt ask 70-21-06-110- 044
A.  Visually check the part for cleanliness.
6. Utrasonic Agitation of the Solution(s).
Subt ask 70-21-06-110-535
CAUTI ON: ULTRASONI C CLEANI NG AND RI NSI NG MJUST NOT BE APPLI ED TO SOFT METALS SUCH AS ALUM NUM AND
MAGNESI UM W THOUT SPECI FI C APPROVAL | N THE PROCESS DOCUMENT. SPECI AL TESTI NG CAN BE
NECESSARY FOR THESE MATERI ALS.

CAUTI ON: OTHER AGQ TATI ON METHODS (LI KE Al R AG TATI ON, MAGNETI C Ad TATI ON, ETC) MJUST NOT BE USED
DURI NG ULTRASONI C AQ TATI ON PROCESS OR DAMAGE TO THE PART CAN OCCUR
A. Utrasonic agitation of the solution can be used to increase the efficiency of the cleaning
process. This subtask gives process paranmeters for ultrasonic agitation. Refer also to Subtask
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70-21-06-110-535 for safety precautions and general information.

NOTE: Usual Iy, the lower the frequency is, the stronger the cavitation action and cl eaning
efficiency is.

NOTE: U trasonic agitation process can only be used for approved part(s). Approval for use of
"ultrasonic agitation" shall be obtained fromdesign/life cycle engineer of the part. Submt
data in Subtask 70-21-06-110-535 and listed in Sheet 1. Further information conmunicate wth
CGE AVI ATI ON Cust omer Support Center.

B. Processing tank with tenperature control.

(1) The ultrasonic tank should be nade of stainless steel and be equi pped with either a heat
exchanger or heating coil capable of controlling the working solution at the mininum and
t he maxi num operating tenperature established.

NOTE: The ultrasonic energy will tend to increase the tenperature of the working bath. It nust
be taken in to consideration during nonitoring the bath operating tenperature ranges.
CAUTION: THE LIQUID IN THE ULTRASONI C UNI T MJUST BE AT THE CORRECT WORKI NG DEPTH OR DAMAGE TO THE

PARTS CAN OCCUR.
(2) The tank should be clearly |abeled with the mni nrum operating |evel.
(3) The tank nust be provided with an automatic tinmer interlock to shut off the ultrasonic
equi prent, a low solution level shut-off interlock, or with a m nimum sol ution |evel
mar ker. The tank should be identified and clearly |labeled with the chenical contents, power
density, frequency of the ultrasonic unit, and rated capacity in gallons (or liters).
C Gener at or requirenents.
CAUTI ON: THE PARTS MUST NOT TOUCH THE TRANSDUCERS OR DAMAGE TO THE PARTS CAN COCCUR.
(1) The generator mnust be a fixed power rating and not be adjustable by the operator.
(a) The ultrasonic tank nmust be operated at a frequency between 25 and 80 kHz and shall be
maxi mum 80 watts/gallons (21.1 watts per liter) power density.
(b) Transducers shoul d be equi pped with Hi gh Sweep Mdul ation capability for optinmm
cl eaning efficiency. The sweep range should be 0.5 to 4 kHz.
NOTE: Cavitation neters/probes can be used for determination of tank properties.

CAUTI ON: ULTRASONI C ENERGY W LL TEND TO | NCREASE THE TEMPERATURE OF THE WORKI NG BATH, SO COOLI NG AS
VELL AS HEATI NG CAPABI LI TY MAY BE NECESSARY. THE BATH OPERATI NG TEMPERATURE RANGES MUST BE
CAREFULLY MONI TORED.

CAUTION: IT IS CRITI CAL THAT THERE BE NO DI RECT MECHANI CAL CONTACT BETWEEN THE ENG NE COVPONENT AND
THE ULTRASONI C TRANSDUCER OR THE TANK. | F CONTACT OCCURS, HOLD THE PARTS AND CONSULT YOUR
GE AVI ATI ON REPRESENTATI VE FOR DI SPCSI Tl ON.

CAUTI ON: NEW AND COLD SCOLUTI ONS ARE TO BE DEGASSED PRI OR TO USE. THE TI ME REQUI RED FOR DEGASSI NG
SCLUTI ONS W LL VARY DEPENDI NG ON THE TANK CAPACI TY AND TEMPERATURE. THI RTY M NUTES I S
USUALLY ADEQUATE TO DEGAS HEATED SOLUTIONS. |F THE SOLUTI ON HAS BEEN PREVI QUSLY DEGASSED
BUT HAS BEEN ALLOWNED TO COCOL, 10 M NUTES | S USUALLY ADEQUATE TO DEGAS THE HEATED SOLUTI ON.
EVI DENCE THAT A SOLUTI ON HAS BEEN ADEQUATELY DEGASSED |'S WHEN Al R BUBBLES ARE NO LONGER
BEI NG GENERATED BY THE LI QUI D.

D. Utrasonic cleaning units nust be checked for operating efficiency periodically, at a frequency

dependi ng on the usage, with a suitable nethod.
(1) Alternative Mt hod:
(a) Use Heavy Duty Reynolds Al uminum Foil, or simlar alunminumfoil, 0.009 inch (0.023
centimeter) in thickness.
(b) Fabricate a foil sheet such that when placed vertically in the tank, foil spans the
entire depth and the | ongest width of tank dinensions.
1 Bend edges of foil for rigidity (to prevent foil from bending when placing in
sol uti on/tank).
2 If the span is too |large for one sheet of foil, fabricate a stainless-steel |ight
rod framework (such as welding rod) to attach the foil.
(c) deaning solution should be that as specified by the cleaning procedure. If the
cl eaning solution reacts with alum numfoil, water should be used.
NOTE: I nitial tenperature should be set to mninmnumto avoid any possible overheating of the
sol ution caused by ultrasonic agitation.
WARNI NG OPERATOR SHOULD WEAR FACE SHI ELD, GLOVES, PROTECTI VE CLOTH NG AND PROTECTI VE SHCES.
CAUTI ON: ALUM NUM FO L MAY REACT W TH CLEANI NG SOLUTI ON. USE WATER FOR SUCH CASES.
CAUTI ON: ALUM NUM FO L REACTS W TH ALKALI NE SOLUTI ON.
(d) Degas cleaning solution in an ultrasonic tank for the required tinme (approxi mately 15
nm nutes) for maxi mum cavitation intensity.
(e) Imrerse alum numfoil vertically into an ultrasonic tank slow and gently to mnim ze
di sturbi ng the sheet.
(f) Keep aluminumfoil inmrersed in an active ultrasonic tank for one mnute.
(g) Renmove alumnumfoil sheet vertically slow and gently to mnimze disturbing the sheet.
NOTE: The ul trasoni c generator must be OFF during i nmersion and renoval of foil.

(2) Alternative Method:

(a) If contamination by aluminumfoil debris is not desired, the foil nust be immersed in a
suitability sized gl ass beaker that contains water.

(b) Degas the water in the beaker for 10 minutes for maxi mum cavitation intensity.

(c) Put the beaker in the solution and ninimze the attenuation of the ultrasonic
vi brati ons.

(d) Keep the foil imersed in the water in the beaker for 90 seconds of operation.

NOTE: Repeat the test several times with new foil for each different positions in the
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wor ki ng zone. The nunber of tinmes will depend on the size of the tank

(3) Acceptance Criteria. Foil nmust have a conplete and even distribution pattern of pockmarks
or indentations throughout entire sheet. Some tiny through holes may be created, and are
acceptable if there is a relatively even distribution of these holes.

(4) Rejection. If foil patterns include |ack of or light pockmark patters, inconsistent and
uneven pockmark distribution, and |large through hole(s) in localized areas bath. If the
previous condition are present, the bath cannot be used.

(5) Foil test must be repeated after
(a) The first installation, upgrades, or repair of ultrasonic equipnent (conprised of

transducers, controls, wiring, power unit)
(b) The first installation of the i mersion tank
(c) Repair on the wetted walls of the inmrersion tank
E. Fixture Requirenents.

(1) The parts must be suspended in the tank conpletely i ndependent of the tank sidewalls, tank
bottom or transducer surface.

(2) The fixtures can be hung fromthe lip of the tank if the points of contact are insulated or
dampened fromthe ultrasonic transducer or the tank

(3) Parts should be placed at least 2 inches (50.8 mm fromthe ultrasonic transducers or the
tank walls and bottom Parts shall never be closer than 1 inch (25.4 mm fromthe tank
wal | s and bottom They shall be subnerged at least 1 inch (25.4 mm) below the top of the
solution. If the parts have holes and/or cavities, the parts nmust be rotated to be sure
that all holes and/or cavities are filled with cleaning solution and all the air is
renoved.

(4) Part-to-part or metal (rack)-to-part contact during ultrasonic cleaning is not permitted.
If nore than one part is cleaned at a time, it is recomended that you use fixtures to put
the parts in position so that it is inpossible for the parts to touch one another during
the ultrasonic agitation

(5) Fixtures should be designed to naxi m ze nesh opening size

(6) Fixtures should be fabricated fromplastic or plastic-coated netal to minimze the risk of
part danage at the point of contact with the fixture.

F. Del eted.
CAUTI ON: MAXI MUM | MVERSI ON TI ME | S ESTABLI SHED DURI NG QUALI FI CATI ON. ENSURE MAXI MUM EXPOSURE TI ME AS
PER QUALI FI CATI ON | S NOT EXCEEDED.
G This paragraph contains the substantiation requirenents for conponents cleaned by ultrasonic
agitation process. Substantiation by part nunber is required.

(1) For every new part to be cleaned with the assistance of ultrasonic, the 1st article nust be
run 4X (4 tines) the maxinumtinme based on the historical time needed to clean the part
usi ng the standard cl eaning process. This should include the tine in each tank of the
cleaning process that is to be equipped with ultrasonic capability. Al standard
non-destructive i nspections required for the part should be conpleted before and shall be
conpl eted after the 4X cleaning test to assure no damage or cracks are caused by the
cl eani ng process.

(2) A denonstration of the cleaning procedure is necessary on a stock | oss coupon of the all oy
in question. This denonstration nust use 4X (4 tinmes) the maxi numtinme based on the
historical tinme needed to clean the part using the standard cl eani ng process. This should
include the tine in each tank of the cleaning process that is to be equipped with
ultrasonic capability, maxi numtenperature and concentrati on of solution devel oped for the
application. Stock |oss testing should be performed according to ARP1755.

(3) Filtration and cleanliness requirenents should be established for the cleaning solutions.

* * * FOR ALL
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Figure 1 C eaning Process Control Sheet for U trasonic Agitation
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