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RATIONALE
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1. SCOPE:

1.1 This Aerospace Recommended Practice (ARP) describes the processing system
and techniques for the surface preparation and priming of aluminum alloy
parts for structural adhesive bonding to achieve optimum bondline
durability, corrosion resistance, and manufacturing producibility..

1.2 HWhile this surface preparation has been developed and validated for two high
strength aluminum alloys, 2024 and 7075, in the hardened condition it is
expected to be applicable to other alloys and tempers.

1.3 This surface preparation system has been validated for use with 180°F (82°C)
and with 250°F (121°C) curing elastomer-modified epoxy adhesive and
corrosion-inhibiting primer.

1.4 The processes described herein are the result of laboratory evaluation of
structural and durability performance.

1.5 Safety - Hazardous Materials:

While the materials, methods, applications, and prcesses described or
referenced in this specification may involve the use of hazardous materials,
this specification does not address the hazards which may be involved in
such use. It is the sole responsibility of the user to ensure familiarity
with the safe and proper use of any hazardous materials and to take
necessary precautionary measures to ensure the health and safety of all
personnel involved.
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2. DESCRIPTION OF THE PROCESS:

2.1 The use of adhesively bonded aluminum alloy parts in primary structures
requires high strength, durable, reliable adhesive bonds. To achieve the
high reliability and durability required, special processing techniques must
be followed as outlined in the primary steps shown below:

Solvent Cleaning

Alkaline Cleaning
Deoxidizing

Phosphoric Acid Anodizing
Primer Application

Primer Drying or Curing
Adhesive Application
Component Parts Assembly
Structural Assembly Curing

2.2 This document outlines the recommended procedures from solvent cleaning
through application and cure of the corrosion-inhibiting adhesive primer.
Application of the applicable adhesive and mating the component parts
involves individual part geometry and complexity and must be covered in a
procedure prepared for each specific assembly.

2.3 In planning a facility for accomplishing adhesive bonding, consideration
shall be made for the flow of parts from the beginning of cleaning through
all processing operations and the assembly and cure of the structure.
Cleaning operations shall be positioned so that parts may be racked,
cleaned, and chemically treated and the adhesive primer can be applied
without requiring handling or touching the parts with any substance except
the rack or holding fixture and the processing solutions. The racks or
fixtures shall be designed to prevent parts from touching each other, other
racks or fixtures, the sides of the processing tanks, or spray nozzles. It
is especially important that the faying surfaces to be bonded are not
touched at any time during the entire process. In addition, the cleaning
and chemical treating processes, including the necessary inspections, shall
be a continuous operation, with the parts not drying during the entire cycle
until the oven-dry after phosphoric acid anodizing. Adhesive primer shall
be applied as soon as the anodized surface has been dried and inspected, but
in no case shall the interval between anodize and prime application be more
than 96 h, and then only when conditions of 6.7 are met. After the
application and heat cure of the primer, the detail parts may be stored up
to 90 days if properly protected and kept in an environmentally controlled
area.

3. HANDLING OF PARTS:

3.1 Parts should be racked or suspended from frames in such a manner that the
faying surfaces to be adhesively bonded will not be touched or come in
contact with any substance, except the applicable solutions, from the time
the deoxidizing process begins until after the adhesive primer has been air
dried.
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3.2 If it becomes necessary to handle or touch parts, clean white gloves should
be used and contact should be 1imited to surfaces not to be adhesively
bonded.

3.3 The utmost care should be taken that the parts are not touched at any time
during the entire process. This includes contact with adjacent parts, the
rack or supporting frame, or any other item, because the surfaces and the
phosphoric acid anodic coating are extremely susceptible to contamination or
physical damage prior to the application and cure of the primer.

3.4 If parts become contaminated, corrective action shall be accomplished by
reprocessing, beginning with alkaline cleaning. If the anodic film has been
applied prior to contamination, the film shall be stripped prior to
reprocessing.

4. STORAGE OF PARTS:

4.1 C(Cleaned and phosphoric anodized parts shall not be stored, except as
permitted in 2.3 and 6.7. Processing operations shall be scheduled to
provide for a continuous operation for each detail part of each assembly,
from solvent cleaning, through alkaline cleaning, deoxidation, phosphoric
acid anodizing, and application of primer.

4.2 Should parts be delayed in the continuous wet operation, they shall not be
allowed to dry, but shall be held in one of the overflowing immersion rinse
tanks for not more than 15 min until further processing can proceed.

4.3 At no time shall parts on the faying surfaces to be adhesively bonded be
handled or touched, until after application and cure of the adhesive primer;
preferably, they shall not be touched at all during the entire process
through the mating of the assembled parts and cure of the adhesive.

4.4 Primed and cured parts may be stored in a noncontaminating atmosphere up to
90 days if properly wrapped and protected.

5. EQUIPMENT AND ENVIRONMENT CONTROL:

wn

.1 Equipment requirements for this process include that equipment normally used
in the chemical processing of aluminum alloys, with the following special
provisions:

a. Racks and frames shall be constructed of materials that will not cause
corrosive reactions with the suspension wires or clips, or the parts,
during the entire process. "Picture frame" type racks have performed
satisfactorily.

b. Parts should be attached to racks or frames with wires or hooks of 1100
aluminum alloy or with titanium alloy spring clips.
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