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EXPOSE AEROSPACE COMPONENT CONTAINING CORROSIONTO
AN AQUEOUS CLEANING SOLUTION, THE AEROSPACE COMPONENT
CONTAINS A NICKEL SUPERALLOY, AN ALUMINIDE LAYER DISPOSED

ON THE NICKEL SUPERALLOY, AND AN ALUMINUM OXIDE LAYER

DISPOSED ON THE ALUMINIDE LAYER, AND THE CORROSION IS
CONTAINED ON A FIRST PORTION OF THE ALUMINUM OXIDE LAYER
WHILE A SECOND PORTION OF THE ALUMINUM OXIDE LAYER IS
FREE OF THE CORROSION

210

REMOVE THE CORROSION FROM THE FIRST PORTION OF THE
ALUMINUM OXIDE LAYER WITH THE AQUEOUS CLEANING SCLUTION
TO REVEAL THE FIRST PORTION OF THE ALUMINUM OXIDE LAYER

EXPOSE THE FIRST AND SECOND PORTIONS OF THE ALUMINUM
OXIDE LAYER TO A RINSE

DRY THE AEROSPACE COMPONENT

. 240

FORM A PROTECTIVE COATING ON THE FIRST AND SECOND
PORTIONS OF THE ALUMINUM OXIDE LAYER

o 250

FIG. 2A
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1. COMBINATION OF DEIONIZED WATER AND ORGANIC SOLVENT
SONICATION AT RT FOR 30 MINUTES

DRYING WITH N, -GUN &

2. COMBINATION OF CHELATING AGENT AND ALKALINE
SOLUTION SONICATION AT RT 3 HOURS

DRYING WITH N, -GUN @

3: COMBINATION OF DEIONIZED WATER AND ORGANIC SOLVENT
SONICATION AT RT FOR 60 MINUTES

DRYING WITH N,-GUN {}

4: FORM A PROTECTIVE COATING ON THE FIRST AND SECOND
PORTIONS OF THE ALUMINUM OXIDE LAYER

FIG. 2B
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ANALYZE REFERENCE SOLVENT

-~ 260

EXPOSE AEROSPACE COMPONENT TO SONICATION IN SOLVENT

-~ 261

i

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

-~ 262

ANALYZE ALIQUOT FROM WATER RINSE

DRY AEROSPACE COMPONENT

i

EXPOSE AEROSPACE COMPONENT TO SONICATION
AQUEOUS CLEANING SOLUTION

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

-~ 266

i

DRY AEROSPACE COMPONENT

e~ 267

EXPOSE AEROSPACE COMPONENT TO SONICATION IN SOLVENT

-~ 268

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

-~ 289

ANALYZE ALIQUOT FROM WATER RINSE

i~ 270

i

DRY AEROSPACE COMPONENT

e~ 271

FG. 2C



PCT/US2021/045766

WO 2022/036112

515

Ve Old

o
—
—

4
UE



WO 2022/036112 PCT/US2021/045766

6/15

400A
N

EXPOSE AEROSPACE COMPONENT CONTAINING CORROSION TO
AN ACIDIC CLEANING SOLUTION, THE AEROSPACE COMPONENT
CONTAINS A NICKEL SUPERALLOY, AN ALUMINIDE LAYER DISPOSED
ON THE NICKEL SUPERALLOY, AND AN ALUMINUM OXIDE LAYER
DISPOSED ON THE ALUMINIDE LAYER, AND THE CORROSION IS
CONTAINED ON AND WITHIN THE ALUMINUM OXIDE LAYER

e 410

REMOVE THE CORROSION AND THE ALUMINUM OXIDE LAYER
WITH THE ACIDIC CLEANING SOLUTION TO REVEAL THE . 420
ALUMINIDE LAYER

EXPOSE THE ALUMINIDE LAYER TO A RINSE 430

DRY THE AEROSPACE COMPONENT . 440

FORM A PROTECTIVE COATING ON THE SECOND PORTION

OF THE ALUMINIDE LAYER 450

FIG. 4A
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1

COMBINATION OF DEIONIZED WATER AND ORGANIC SOLVENT
SONICATION AT RT FOR 30 MINUTES

DRYING WITH N,-GUN @.

2. COMBINATION OF CHELATING AGENT AND ALKALINE
SOLUTION SONICATION AT RT 3 HOURS
DRYING WITH N, -GUN 4}

3. DEIONIZED WATER CLEANING
DRYING WITH N, -GUN @

4: 10-40%{(V/V) ACIDIC CLEANING WITH MECHANICAL STIRRING

AT 50-100°C FOR 1 HOUR

DRYING WITH N, -GUN @

DEIONIZED WATER SONICATION AT RT 1 HOUR

DRYING WITH N,-GUN @

COMBINATION OF CHELATING AGENT AND ALKALINE
SOLUTION SONICATION AT RT 3 HOURS

DRYING WITH N, -GUN @

COMBINATION OF DEIONIZED WATER AND ORGANIC SOLVENT
SONICATION AT RT FOR 60 MINUTES

DRYING WITH N, -GUN {}

& FORM A PROTECTIVE COATING ON THE SECOND PORTION

OF THE ALUMINIDE LAYER

FIG. 4B
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ANALYZE REFERENCE SOLVENT

-~ 460

i

EXPOSE AEROSPACE COMPONENT TO SONICATION IN SOLVENT

. 461

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

462

ANALYZE ALIQUOT FROM WATER RINSE

463

DRY AEROSPACE COMPONENT

464

EXPOSE AERQSPACE COMPONENT TO SONICATION
AQUECUS CLEANING SOLUTION

o 465

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

-~ 466

i

DRY AEROSPACE COMPONENT

. 467

EXPOSE AERGSPACE COMPONENT TO SONICATION IN WATER

-~ 468

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

-~ 468

ANALYZE ALIQUOT FROM WATER RINSE

470

DRY AEROSPACE COMPONENT

471

EXPOSE AEROSPACE COMPONENT TO ACIDIC
CLEANING SOLUTION AT 50°C OR GREATER

-~ 472

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

i

DRY AEROSPACE COMPONENT

EXPOSE AEROSPACE COMPONENT TO SONICATION IN WATER

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

£

TO 477

FIG. 4C
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400C —~y EROM 476

L

ANALYZE ALIQUOT FROM WATER RINSE

477

DRY AERQSPACE COMPONENT

478

EXPOSE AEROSPACE COMPONENT TO SONICATION
AQUEQUS CLEANING SOLUTION

479

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

-~ 480

DRY AEROSPACE COMPONENT

-~ 481

EXPOSE AEROSPACE COMPONENT TO SONICATION IN SOLVENT

-\ 482

i

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

483

ANALYZE ALIQUOT FROM WATER RINSE

484

DRY AEROSPACE COMPONENT

485

FIG. 4C CON'T.
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FIG. 5A
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EXPOSE AEROSPACE COMPONENT CONTAINING CORROSION TO
AN ACIDIC CLEANING SOLUTION, THE AEROSPACE COMPONENT
CONTAINS A NICKEL SUPERALLOY, AN ALUMINIDE LAYER DISPOSED
ON THE NICKEL SUPERALLOY, AND AN ALUMINUM OXIDE LAYER
DISPOSED ON THE ALUMINIDE LAYER, AND THE CORROSION IS
CONTAINED ON AND THE ALUMINUM OXIDE LAYER AND WITHIN
THE ALUMINUM OXIDE LAYER AND A FIRST PORTION OF
THE ALUMINIDE LAYER

510

REMOVE THE CORROSION, THE ALUMINUM OXIDE LAYER, AND
THE FIRST PORTION OF THE ALUMINIDE LAYER WITH THE ACIDIC
CLEANING SOLUTION TO REVEAL A SECOND PORTION OF THE
ALUMINIDE LAYER

EXPOSE THE AEROSPACE COMPONENT TO A RINSE

. 530

DRY THE AEROSPACE COMPONENT

. 540

FORM A PROTECTIVE COATING ON THE SECOND PORTION
OF THE ALUMINIDE LAYER

. 650

FIG. 6A
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1

COMBINATION OF DEIONIZED WATER AND ORGANIC SOLVENT
SONICATION AT RT FOR 30 MINUTES

DRYING WITH N,-GUN @.

COMBINATION OF CHELATING AGENT AND ALKALINE
SOLUTION SONICATION AT RT 3 HOURS

DRYING WITH N, -GUN @

DEIONIZED WATER CLEANING

DRYING WITH N, -GUN @

10-40%(VIV) ACIDIC OR MIXTURE OF ACIDS CLEANING WITH
MECHANICAL STIRRING AT RT FOR 1 HOUR

DRYING WITH N, -GUN @

DEIONIZED WATER CLEANING

DRYING WITH N,-GUN @

COMBINATION OF CHELATING AGENT AND ALKALINE
SOLUTION SONICATION AT RT 3 HOURS

DRYING WITH N, -GUN @

COMBINATION OF DEIONIZED WATER AND ORGANIC SOLVENT
SONICATION AT RT FOR 60 MINUTES

DRYING WITH N, -GUN {}

& FORM A PROTECTIVE COATING ON THE SECOND PORTION

OF THE ALUMINIDE LAYER

FIG. 6B
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6000 —

ANALYZE REFERENCE SOLVENT

. 560

EXPOSE AEROSPACE COMPONENT TO SONICATION IN SOLVENT

e~ 561

i

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

. 562

ANALYZE ALIQUOT FROM WATER RINSE

-~ B3

i

DRY AEROSPACE COMPONENT

-~ 564

EXPOSE AEROSPACE COMPONENT TO SONICATION
AQUEOUS CLEANING SOLUTION

.. 665

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

.. 566

DRY AEROSPACE COMPONENT

-~ 567

EXPOSE AEROSPACE COMPONENT TO SONICATION IN WATER

.. 668

i

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

.. 669

ANALYZE ALIQUOT FROM WATER RINSE

-~ 870

DRY AEROSPACE COMPONENT

e~ 871

EXPOSE AERGSPACE COMPONENT TO ACIDIC
CLEANING SOLUTION AT LESS THAN 50°C

572

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

e 573

DRY AEROSPACE COMPONENT

~. 574

i

EXPOSE AEROSPACE COMPONENT TO SONICATION IN WATER

i~ 875

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

-~ 576

é

TOB77

FIG. 6C
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FROM 676

L

ANALYZE ALIQUOT FROM WATER RINSE

avig

DRY AERQSPACE COMPONENT

. 678

EXPOSE AEROSPACE COMPONENT TO SONICATION
AQUEQUS CLEANING SOLUTION

679

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

-~ 680

DRY AEROSPACE COMPONENT

-~ 681

EXPOSE AEROSPACE COMPONENT TO SONICATION IN SOLVENT

-\ 682

i

EXPOSE AEROSPACE COMPONENT TO WATER RINSE

683

ANALYZE ALIQUOT FROM WATER RINSE

. 684

DRY AEROSPACE COMPONENT

. 685

FIG. 6C CON'T.
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