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Surface Preparation for Structural Adhesive Bonding
Aluminum Alloy and Low Alloy Steel Parts

RATIONALE

ARP1842 has been reaffirmed to comply with the SAE Five-Year Review policy.

l. SCOPE:

1.1 This recommended practice describes the materials and procedures for
cleaning aluminum alloy detail parts and low-alloy steel parts (other than
corrosion resistant steel) prior to structural adhesive bonding operations.

1.2 The surface treatments described herein have proven effective for producing
a suitable surface for application of adhesive primers, films, or pastes
prior to structural adhesive bonding operations.

2. APPLICABLE DOCUMENTS: The following publications form a part of this
recommended practice to the extent specified herein. The latest issue of
Aerospace Material Specifications (AMS) shall apply. The applicable issue of
other documents shall be as specified in AMS 2350.

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096.

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards and Test Methods
AMS 3803 - Wipes, Cotton, Loosely Woven

2.2 U.S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.2.1 Federal Specifications:

0-5-595 = Sodium Dichromate, Dihydrate, Technical
0-S=-809 - Sulfuric Acid, Technical
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2.,2,2 Military Specifications:

MIL-P-17667 = Paper, Wrapping, Chemically Neutral (Non Corrosive)
MIL-T-81533 -~ Trichloroethane 1,1,1 (Methyl Chloroform), Inhibited, Vapor
Degreasing

3. PROCESSING MATERIALS, EQUIPMENT AND FACILITY:

3.1 Deionized Water: The total ionizable solids should not exceed 100 parts per
million (ppm) when measured on an in-line conductance bridge calibrated for
sodium chloride.

3.2 Alkaline Cleaning Solution Preparation:

3.2,1 Thoroughly mix 44 1lb (20 kg) of a suitable alkaline cleaner (See 6.2.1.1)
with clean tap water for each 100 gal (380 L) of solution.

3.,2.1.1 Maintain concentration of the alkaline cleaner at 4 to 8 oz per gal (30
to 60 g/L).

3.2.2 Maintain alkaline cleaner tank at 60° to 65°C (140° to 150°F). Maintain
constant agitation during use.

3.3 Acid Etch Solution Preparation:

3.3.1 Thoroughly mix 28 1b (12.7 kg) of sodium dichromate (See 6.2.2.1) and
17 gal (64.4 L) of sulfuric acid (See 6.2.2.2) to enough deionized water
to make 100 gal (380 L) of final solution. Always add the acid to the
water when mixing.

3.3.1.1 When mixing large quantities, combine materials as follows: sodium
dichromate, 3.5 to 5.0 oz/gal (26 to 38 g/L); sulfuric acid, 13 to 16%
by volume; deionized water, remainder. Add 0.2 to 0.3 oz (5.7 to 8.5 g)
of 2024 aluminum alloy per gal (3.8 L) of final solution when preparing
a new solution. Aluminum alloy used for tank addition shall be alkaline
cleaned and acid etched as specified herein.

3.3.1.2 Add aluminum to the solution by cleaning and weighing strips of 2024
aluminum alloy sheet not exceeding 0.040 in. (1.0 mm) thick. The alloy
strips should be individually bent or deformed prior to adding to the
tank.

3.3.1.3 Do not start to use the solution until all strips are completely
dissolved.

3.3.2 Maintain acid etch tank at 65° to 70°C (150° to 160°F). Maintain constant
agitation during use.

3.4 Rinsing: Provide at least one additional tank for rinsing of parts. Spray
water is preferred to a constantly agitated dip tank method of rinse.
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3.5 Equipment:

3.5.1

3.5.2

3.5.3

Tanks: Chemical resistant tanks of sufficient size to accommodate desired
parts, with air agitation.

Circulating-Air Oven or Open Top Dryer for Drying Parts: Equipment shall
be designed to preclude contact of parts with combustion gases or products.
Equipment shall be capable of maintaining a temperature of 38° to 115°C
(100° to 240°F) and be equipped with a temperature recorder accurate to
+3°C (+5°F) of actual temperature.

Solvent Vapor Degreaser and Associated Equipment: The vapor degreaser and
its equipment should provide for heating coils, cooling water coils, and
thermostats. Automatic distillation should be provided when heavy use is
anticipated.

Loading Racks: Fabricate the racks using non-absorbent material which is
impervious to the degreasing solvent and constructed in such a manner that
the surface area is minimized. The racks or baskets should be designed to
allow a minimum clearance between the outside of the baskets and the
inside of the degreasing tank.

Spray Lance: A lance should be a spray nozzle attached to the end of a
long tube for spraying honeycomb core. The lance should have a control
valve for on-off operation, and should draw clean solvent from a tank
which contains solvent that has been condensed from the vapor phase of the
degreaser.

Grit Blasting Equipment and Accessories: The equipment and accessories
should provide for blast intensity control, clean dry air for abrasive
blasting, and air lines equipped with a combination moisture and oil trap.

3.6 Facility: Cleaning, drying, and priming operations should be performed in
areas free from fume-producing machinery, combustion engines, or other
chemical processing solutions not required for this cleaning operation.
These areas should be completely enclosed or isolated from the surrounding
shop area. Sufficient air should be introduced to maintain a slight
positive pressure. Doors and windows should be kept closed.

3.7 Reguirements:

3.7.1

Solutions should be inspected for compliance to this recommended practice
at least once every three days of continuous use, or before each use if
not used within the past three days.

The vapor degreaser should be operated so that there is sufficient solvent
to cover the heating coils at all times.

Acid-etch-~cleaned parts should be completely water-break-free.

Aluminum alloy parts should not be acid etched more than three times.
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