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Hard Anodic Coating on Aluminum Alloys
Polytetrafluoroethylene (PTFE)-Impregnated or Codeposited

RATIONALE

AMS2482F results fro ed—wording for fixture/electrical
contact locations per ( AB19AB (OI 3.1.2), addition of wheel speed to abrasmn resistance(test as this is a standard
requirement (3.3.3), cldrification of the type of coefficient of friction (3.3.4), addition that Type 1 Coatjng may exhibit staining
due to PTFE (3.4), addjtion of standard wording for periodic testing suspension (4.2.2.1), addition pf updated lot definition
per GAB16AA (4.3.1), deletion of wording regarding supplementary sealing as there is ng-sealing in[this AMS (4.3.3.4), and
added fixture contact Igcations and stripping procedure to control factors (4.4.3).
ORDERING INFORMAJTION: The following information shall be provided to the{processor by the plirchaser
1. Purchase order shall specify not less than the following:
o AMS2482F
o Basis metal to pe anodized
o Special featurels, geometry, or processing present on parts that requires special attention by the processor
o Optional: Fixtufe/Electrical contact locations, when not specified (3.1.2)
o Quantity of pieges to be anodized
2. Parts manufacturing operations such as)heat treating, forming, joining, and media finishing can affect the condition of
the substrate and adversely affect the)finished part. The sequencing of these types of operatipns should be specified
by the cognizant engineering organization or purchaser and is not controlled by this specificatign.

1. SCOPE

1.1 Form

This specification establishes the requirements for a hard aluminum oxide coating, impregnated or codeposited with
polytetrafluoroethylene (PTFE) on aluminum alloys.

1.2 Application
This process has been used typically to increase, by the formation of a dense, PTFE-impregnated aluminum oxide or

codeposited PTFE-aluminum oxide layer, surface hardness and resistance to abrasion and corrosion of aluminum alloy
parts containing, in general, less than 5% copper or 8% silicon or a total of 8% of both. See 8.6.
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1.3 Classification

The processes covered by this specification are classified as follows:

Type 1 - PTFE-impregnated aluminum oxide
Type 2 - Codeposited PTFE and aluminum oxide

1.3.1

If a specific type is not specified, Type 1 shall be supplied.

1.4 Safety - Hazardous Materials

While the materials, methods, applications, and processes 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 measure
2. APPLICABLE DOC

The issue of the follow|
extent specified herein,
specified. When the ref
published issue of that

2.1 SAE Publicationd

5 10 ensure the health and safety of all personnel involved.
UMENTS

ng documents in effect on the date of the purchase order forms a part of
The supplier may work to a subsequent revision of a documentunless a spg
erenced document has been cancelled and no supersedingdocument has
document shall apply.

Available from SAE Int¢rnational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 8771

and Canada) or +1 724

AMS4037 Alumin

Heat T
ARP4992 Period
AS7766 Terms

2.2 ASTM Publicatio

Available from ASTM
Tel: 610-832-9585, ww

-776-4970 (outside USA), www.sae.org.

um Alloy, Sheet and Plate, 4.4Cu - 1.5Mg - 0.60Mn (2024; -T3 Flat Sheet
reated

c Test for Processing Solutions
Used in Aerospace Metals Specifications
NS

International, <200 Barr Harbor Drive, P.O. Box C700, West Conshoho
v.astm.org-

ASTM B117 Opera

ASTM B244

this specification to the
ecific document issue is
been specified, the last

-606-7323 (inside USA

-T351 Plate), Solution

cken, PA 19428-2959,

f[ng Salt Spray (Fog) Apparatus
Measu i i ' i

Nonmagnetic Basis Metals with Eddy-Current Instruments

ASTM B487

ASTM D1894

ASTM D4060

Static and Kinetic Coefficients of Friction of Plastic Film and Sheeting

Abrasion Resistance of Organic Coatings by the Taber Abraser

3. TECHNICAL REQUIREMENTS

3.1 Preparation

3.11

or intergranular attack of the basis metal and shall preserve dimensional requirements.
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Measurement of Metal and Oxide Coating Thickness by Microscopical Examination of Cross Section

The coating shall be applied to a surface free from water breaks. The cleaning procedure shall not produce pitting
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3.1.2 Fixture/Electrical Contact Locations

Tight fixture/electrical contact shall be maintained during the anodic treatment process, in order to prevent damage or
contact arcing (burning) of parts, but small irregularities of coating at points of fixture/electrical contact, are acceptable.

3.1.2.1

the discretion of the processor.

3.1.2.2

on which coating is not required.

For parts that are to be anodized all over, and contact locations are not specified, contact locations shall be at

For parts that are not to be anodized all over, and contact locations are not specified, locations shall be in areas

3.1.3 A suitable maskant shall be applied to any area or areas where anodize is not permitted, solution entrapment may
occur such as faying surfaces, or where there is another metal such as a thread insert.

3.2 Procedure

An anodic potential shal
oxide, codeposited or i
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, clean water and dried.

nished coating thickness of 0.002 inch = 0.0005 inch (51 ym £ 13 pm). Other coating thicknesses
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greater than twice the
ific coating thickness is

not less than 336 hours
inclined approximately

6 degrees from vertical

The five test panels shall show not more than a total of 15 isolated pits. no

he larger than 1/32 inch

(0.8 mm) in diameter, in a total of 150 square inches (968 cm?) of test area. Individual test specimens, after salt-spray
testing, shall show no more than five isolated pits, none larger then 1/32 inch (0.8 mm) in diameter, in a total of 30 square
inches (194 cm?) of test area. See 8.2.1. Areas within 1/16 inch (1.6 mm) of identification markings and electrical contact
marks shall not be included.

3.3.3 Abrasion Resistance

The coated specimens (4.3.3.4) shall have a maximum wear index of 4.0 mg/1000 cycles on aluminum alloys having a
nominal copper content of 2% or higher and a maximum wear index of 2.0 mg/1000 cycles for all other alloys, determined
as follows: two test specimens weighed to the nearest milligram shall be tested in accordance with ASTM D4060, using
CS-17 wheels with a 1000 gram load for 10000 cycles. The wheels shall revolve at a speed of 70 revolutions per minute
(RPM). After abrading, the specimens shall be weighed to the nearest milligram to determine weight loss. The wear index
is determined at the end of 10000 cycles by dividing the weight loss by ten. Specimens may be placed in a desiccator prior
to and following testing to establish constant weight in lieu of conditioning specified in ASTM D4060. The abrasive wheels
shall be resurfaced prior to the start of any individual test, and at least once every 10000 cycles.
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3.3.4 Coefficient of Friction

The coated specimens (4.3.3.5), tested in accordance with ASTM D1894 or other method acceptable to the cognizant
engineering organization, shall have a maximum kinetic coefficient of friction of 0.15.

34 Quality

Coating, as received by purchaser, shall be smooth, uniform in appearance, and free from scratches, chips, and burned
areas. Small irregularities at points of electrical contact are permitted. Type 1 coatings may exhibit a slight staining and runs
due to the PTFE impregnation. Differences in the anodic coating appearance on castings or wrought components due to
welds or cast versus machined surface textures or macro grain size or other inherent metallurgical artifacts shall not be

cause for rejection of the anodic coating. See 8.9.

3.5 Tolerances
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4. QUALITY ASSURA
4.1  Responsibility for

The coating processor
tests. When parts are

be hard coated is specified, a tolerance of -0, +1/16 inch (+1.6 mm) will'be
except when such area ends at a corner; in such cases, the area shallinot eX
ted thickness of the coating.

NCE PROVISIONS

Inspection

shall supply all samples for processor's tests shall be responsible for perf
fo be tested, such parts shall be supplied by purchaser. The cognizant e

reserves the right to sample and to perform any confirmatory testing deemed necessary to ensure th

to the specified require
4.2 Classification of ]

421 Acceptance Te
Thickness (3.3.1) and ¢
when permitted herein,
4.2.2 Periodic Tests
Corrosion resistance (
unless frequency of tes|
test and shall be perfo
organization. Tests of
established by the proq

ments.
[ests
S5ts

uality (3.4) are acceptance tests and shall be performed on parts, or specin
from each lot. See 4.3.3:

8.3.2) and abrasion resistance (3.3.3) are periodic tests and shall be perf
ling is specified by the cognizant engineering organization. Coefficient of fric
'med at feast semi-annually unless frequency of testing is specified by the
clearing and processing solutions are periodic tests and shall be peri
essor-unless frequency of testing is specified by the cognizant engineerin

and 4.4.3.

permitted on the extent
tend beyond the corner

brmance of all required
hgineering organization
at the coating conforms

hens representing parts

brmed at least monthly
tion (3.3.4) is a periodic
cognizant engineering
ormed at a frequency
J organization. See 8.5

4.2.21

Periodic testing may be suspended in any test period when parts are not processed but shall be performed before

or at the time such processing is resumed. Preproduction testing may be required by the cognizant engineering

organization,

upon resumption of processing.

4.2.3 Preproduction Tests

All property verification tests (3.3) are preproduction tests and shall be performed prior to or on the initial shipment of coated
parts to a purchaser and when the cognizant engineering organization requires confirmatory testing.
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4.3 Sampling for Testing
4.3.1 Acceptance Tests

Acceptance test samples shall be randomly selected from all parts in the lot. A lot is a group of parts, all of the same part
number, processed through the same chemical solutions in the same tanks under the same conditions, which have
completed the chemical processing within a period of 24 hours of each other and are presented to inspection at the same
time. Unless the cognizant engineering organization provides a sampling plan, the minimum number of samples shall be as
shown in Table 1.

Table 1 - Minimum sampling for acceptance tests

Number of
Parts in Lot  Quality Thickness
Upto 7 All 3 orall®
8to 15 7 4
16to 40 10 4
41to 110 15 5
111 to 300 25 6
301 to 500 35 7
Over 500 50 8
NOTE:

) Whichever is less.

4.3.2 Periodic Tests

Sample quantities shall be five for corrosion resistance (3.3.2).and two each for abrasion resistancg (3.3.3) and coefficient
of friction (3.3.4) unlesq otherwise specified by the cognizant\engineering organization.

4.3.2.1 If test panels|of an alloy different from that oftheé parts they represent are used, panels shall be processed under
conditions, previously established, which.Will produce the same coating thickness as|that on the parts they
represent.

4.3.3 Sample Configlration

4.3.3.1 Separate tedt specimens may be used under any one of the following circumstances} the parts are of such
configuration| or size as to be not readily adaptable to specified tests, nondestructive tegting is not practical on
actual parts, pr it is not'economically acceptable to perform destructive tests on actual parts. Except as specified
below, acceptance, test specimens shall be made of the same alloy as the parts represented and periodic test
specimens shall befabricated from the predominant alloy anodized since the last periodjc test. Acceptance test
specimens ghall\be distributed within the lot, cleaned, and processed with the parts. Whenever possible,

H 2N x A Hh $ ] a 41 lot
specimens shatpe-protesseawhr-ahattharproauCHor1ot:

4.3.3.2 Thickness

When micrometer measurement (3.3.1.1) is used, specimens for thickness determination shall be of the same alloy as the
parts they represent and shall be processed with the parts represented. The specimens shall be 0.04 x 2 x 4 inches (1.0 x
51 x 102 mm) or of suitable configuration to provide an accurate measurement. Micrometer measurements shall be validated
against microscopic measurements on specimens processed to the same nominal coating thickness.

4.3.3.3 Corrosion Resistance

Specimens shall be 0.025 to 0.063 inch (0.64 to 1.60 mm) thick and not less than 3 x 10 inches (76 x 254 mm) in width and
length fabricated from AMS4037 (2024-T3).
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4.3.3.4 Abrasion Resistance

Specimens shall be either 4-inch (102-mm) diameter round or 4 inches (102 mm) square panel fabricated from AMS4037
(2024-T3), aluminum alloy sheet, or the predominant alloy (as defined above) anodized measuring not less than 0.063 inch
(1.60 mm) thick with a 0.250 inch (6.35 mm) diameter hole in the center.

4.3.3.5 Coefficient of Friction

Specimens shall be either 0.04 x 5 x 10 inches (1.0 x 127 x 254 mm) or other suitable configuration to ensure accurate

measurement fabricated from AMS4037 (2024-T3) aluminum alloy sheet or the predominant alloy being processed. Testing
shall be in accordance with ASTM D1894 or other method acceptable to the cognizant engineering organization. Maximum

coefficient of friction shall be 0.15.
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4.6 Resampling and

4.6.1

Retesting

If any acceptance test fails to meet specified requirements, the parts may be stripped, pretreated, coated, and

retested. Alternatively, all parts in the lot may be inspected for the nonconforming attribute, and the nonconforming
parts may be stripped, pretreated, coated, and retested.

46.11

When stripping is to be performed for a given lot, approval shall be granted by the cognizant engineering

organization. The method that shall not roughen, pit, or embrittle the basis metal or adversely affect part

dimensions.

46.2

If any periodic test fails to meet the specified requirements, the process is honconforming. No additional part shall

be coated until the process is corrected and new specimens are coated and retested. Results of all tests shall be
recorded and, when requested, reported. Purchaser shall be notified of all parts since the last acceptable test.
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