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MILITARY SPECIFICATION
ANODIC COATINGS FOR ALUMINUM AND ALUMINUM ALLOYS

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the requirements for six types and
two classes of electrolytically formed anodic coatings on aluminum and
aluminum alloys for non-architectural applications (see 6.1). -

1.2 Classification. The anodic coating Types and Classes covered by this
specification are as specified herein (see 6.2 and 6.21):

1.2.1 Types

Type I - Chromic acid anodizing, conventional coatings produced from
chromic acid bath (see 3.4.1)

Type IB - Chromic acid anodizing, Tow voltage process, 22 + 2V,
(see 3.4.1)

\ Type IC - Non-chromic acid anodizing, for use as a non-chromate

alternative for Type I and IB coatings (see 3.4.1 and 6.1.2)

Type II - Sulfuric acid anodizing, conventional coatings produced from
sulfuric acid bath (see 3.4.2)

Type IIB - Thin sulfuric acid anodizing, for use as a non-chromate

alternative for Type I and IB coatings (see 3.4.2 and 6.1.2)
Type 1I1 - Hard Anodic Coatings (see 3.4.3)

1.2.2 Classes.

Class 1 - Non-dyed (see 3.5.)
Class 2 - Dyed (see 3.6.)

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to: Commanding Officer, Naval Air Warfare Center Aircraft
Division Lakehurst, Code SR3, Lakehurst, NJ 08733-5100, by using the
self-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document or by letter.

: AMSC N/A AREA MFFP
N DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.
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2.1 Government documents.

2.1.1 Specifications and standards. The following specifications and

standards form a part of this document to the extent specified herein. Unless -’
otherwise specified,
fssue of the Department of Defense Index of Specifications and Standards
(DONNTCCY and eciinnlamant tharat+n r'ltnd in +tha eAliritatinn
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SPECIFICATIONS

MILITARY
MIL-P-23377
MIL-C-81706

MIL-P-85582

FEDERAL
FED-STD-141
FED-STD-151

MIL-STD-105

the issues of these documents are those iisted in the
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Primer Coating, Epoxy-Polyamide, Chemical and Soivent
Resistant
Chemical Conversion Materials for Coating Aluminum and

Aluminum Al lnuc
Primer Coatinas Epoxy, Haterborne

Aluminum Alloy 2024, Plate and Sheet

Paint, Varnish, Lacquer, and Related Materials: Methods
For Sampling and Testing
Metals; Test Methods N’/

Sampling Procedures and Tables For Inspection By Attribute

(Unless otherwise indicated, copies of federal and military specifications and
standards are available from DODSSP-Customer Service, Standardization Documents
Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

the DODISS cited in the solicitation
of documents not listed in the DODISS a
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the solicitation (see 6.2).

ASTM D 822
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- HWeight of Coating on Anodically Coated Aluminum,
Measurement of

- Thickness of Anodic Coatings on Aluminum and of Other
Nonconductive Coatings on Nonmagnetic Basis Metals

with Eddy Current Instruments, Measurement of ,
Light and Water Exposure Apparatus (Carbon-Arc Type) e’
for Testing Paint, Varnish, Lacquer and Related

Products, Standard Practice for Operating
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ASTMN D 2244 - Color Differences of opgqgeﬂngte fals, Instrumental
Evaluation of
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2.3 Order of precedence. In the event of a conflict between the text of
this document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and

regulations unless a specific exemption has been obtained.

3.1.1 Base metal. The base metal shall be free from surface defects,
caused by machining, cutting, scratching, polishing, buffing, roughening,
bending, stretching, deforming, rolling, sandblasting, vaporblasting, etching,
heat treatment condition, alloy chemistry imbaiance and inclusions, that will

cause coated test paneis or parts to Tall any of the requirements of this
specification. The base metal shall be subjected to cleaning, etching,
anodizing and sealing procedures as necessary to yleld coatings meeting all
requirements of this specification.

3.2 Equipment and processes. The equipment and processes employed shall
be such as to produce coatings which meet the requirements of this
specification. Unless otherwise specified in the contract, purchase order or
applicable drawing (see 6.2), process operating conditions shall be at the
option of the supplier.

£ man =
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3.3.1 Anodizina of parts and assemblies.

3.3.1.1 Anodizing of parts. Unless otherwise specified in the contract,
purchase order or applicable dra) tﬁé (see6.2), parts shall be anodized after
all heat treatment machining. we]ding, forming and perforating have been
completed.

3.3.1.2 Anodizing of assemblies. Unless otherwise specified in the
contract, purchase order or applicable drawing, ancdic coatings shall net be
applied to assemblies which will entrap the electrolyte in joints or recesses
(components shall be anodized separately prigr to assembly). When anodizin

of assemblies is authorized by the ‘contract, purchase order or applicable
drawing, the processing. method used shall not result in subsequent damage to
the assembly from electrolyte entrapment (Type I or“IA coatings shall be used
uniess another coating Type is specified). Assemblies which contain
non-aluminum parts such as steel, brass or organic substances, which would be

attacked by pretreatment or anodizing solutions or wouid prevent uniform
formation of the anodic coating, shail not be anodized as assembiies, uniess
the non-aluminum surfaces are masked or electrically insulated in a manner
which produces ancdic coatings meeting the requirements of this specification

—— = e
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3.3.1.2 Anodizing of complex shapes. HWhen anodizing complex shapes which
will entrap the electrolyte in recesses, the processing method used shall not
result in subsequent damage to the part from electrolyte entrapment (Type I or
IA coatings shall be used unless another coating Type 1s specified).

3.3.2 Handiing and cleaning. Parts shall be so handied during all
pretreatments, anodizing and post treatments that mechanical damage or
contamination will be avoided. Parts shall be free of all foreign substances,
oxides and soils, such as greases, ofl, paint and welding flux. Parts shall

VAR Twe e 2L g2 =3

have oxide and other 1nterfer1nq films removed by the use of proper cleaning
procedures so as to be clean and have water break free surfaces. Abrasives

containing iron, such as steel wool, iron oxide rouge and steel wire, which

may become embedded in the metal and accelerate corrosion of aluminum and

aluminum a‘loys are pronlblted as a means of meCnamcal Cleanlng prl(‘) to
anodizing. If special cleaning requirements are required they shall be

specified in the contract or purchase order (see 6.2).

3.3.3 Reflective surfaces. When specified in the contract or purchase
order (see 6.2), parts fabricated to produce a highly reflective surface shall
be chemically or electrochemically brightened, prior to anodic coating (see

6.9.

3.3.4 Touch up (mechanical damage and contact marks). Unless otherwise
specified (see 6.2), mechanically damaged areas from which the anodic coating
has been removed without damage to the part may be touched up using chemical

conversion materials approved on QPL-81706 for Class 1A coatings and the
applicable method of application Touch up shall apply only to inadvertent
mechanical damage such as scratch marks. For Type III coatings, touch up
shall only be allowed in areas which will not be subjected to abrasion (see
6.1.1). The mechanically damaged area(s) shall not exceed 5 percent of the

total anodized area of the item or touch up shall not be permitted. Rhen
specified in the contract or purchase order (see 6.2), contact marks shall b
touched up using the above method required for mechanical damage

3.4 Coatings. Conventional anodic coatings as specified in the contract,
purchase order or applicable drawings (see 6.2), shall be prepared by any
process or operation to produce the specified coating on aluminum and aluminum
alloys.

3.4.1 Type I, IB, and IC coatings. Type I and IB coatings shall be the
result of treating aluminum and aluminum alloys electrolytically in a bath
containing chromic acid to produce a uniform anodic coating on the metal

surface. Type IC coatings shall be the result of treating aluminum and
aluminum alloys electrolytically in a bath containing mineral or mixed
mineral/organic acids (non-chromic acid) to produce a uniform anodic coating
on the metal surface. Unless otherwise specified in the contract, purchase

order or appltcable drav1ng, Type 1 coatings shall not be applied to aluminum
alloys with a nominal copper content in excess of 5.0 percent; nominal silicon
contents in excess of 7.0 percent; or when the total allowable contents of
nominal alloying elements exceed 7.5 percent. Heat treatable alloys which are
to receive a Type I, IB, or IC coating shall be in the required temper
obtained by heat treatment, such as -T4, -T6, or T73, prior to anodizing.

3.4.1.1 Type IC coatings. Type IC coatings provide a non-chromate
alternative to Type I and IB coatings. Unless approved by the procuring
activity, substitution of a Type IC coating where Type I or IB is specified
shall be prohibited.
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3.4.2 Type II and I1IB coatings. Type II and IIB;coatings shall be the
result of treating aluminum and aluminum alloys electrolytically in a bath
containing sulfuric acid to produce a uniform anodi¢ coating on the metal
surface. Heat treatable alloys shall be in the required temper obtained by
heat treatment, such as -T4, -T6, or T73, prior to anodizing.

3.4.2.1 Type IIB coatings. Type IIB coatings provide a non-chromate
alternative to Type I and IB coatings. Unless approved by the procuring
activity, substitution of a Type IIB ceating where Type I or IB is specified
shall be prohibited.

3.4.3 Type III coatings. Type III coatings shall be the result of
treating aluminum and aluminum alloys electrolytically to produce a uniform
anodic coating on the metal surface. Type III coatings shaii be prepared by

any process operation to produce a heavy dense coating of specified thickness

n aluminum alloys (see 3.7.2.1). Unless otherwise specified in the contract,
purchase order or applicable drawing, Type III coatings shall not be applied
to aluminum alloys with a nominal copper content in excess of 5 percent or a

nominal silicon content in excess of 8.0 percent. Alloys with a nominal
silicon content higher than 8.0 percent may be anodized subject to approval of
the procuring activity. Heat treatable alloys shall be in a temper obtained
by heat treatment, such as -T4, -T6, or T73, prior to anodizing.

i

3.5 Class 1. HWhen class 1 is specified in the contract or purchase order,
(see 6.2), the anodic coating shall not be dyed or pigmented. Any natural
coloration resulting from anodic treatment with the various alloy compositions
shall not be considered coloration. The characteristic color imparted by the
sealing process shall also be considered as non-dyed

3.6 Class 2. Hhen class 2 is spec1f1ed in -the contract or purchase order
(see 6.2), the anodic coating shall be uniformly dyed or pigmented by exposure
to a solution of a suitable type dye or stain. The color on wrought alloys
shall be uniform. Cast alloys may exhibit dye bleed-out or lack of color (or
color uniformity) associated with the inherent porosity of the casting. The
dves and pigments used shall not be damaging to the anodic coatings

3.6.1 Dye color. HKhen dyed or pigmented coatings are fequired, the color
and color uniformity requirements shall be as specified on the contract,
purchase order or applicable drawing (see 6.2).

3.6.1.1 Casting alloys. Dyed casting alloys may show a slight lack of
color uniformity. The degree of non-uniformity that is acceptable shall be
established by the procuring activity (see 6.2).

3.7 Detail requirements.

3.7.1 Types I, IB, IC, II, and IIB coat1ng§.

3.7.1.1 Weight of coating. Prior to,dyéinq or sealing, Type I, IB, IC,
II, and IIB coatings shall meet the coating weight requirements of Table I
when tested in accordance with 4.5.2 (see 6.10.6) :

w
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TABLE I. Types I, IB, IC, II, and IIB unsealed anodic coating weights.
. 9 o1 2 *A ) BITW Lew WU l-u > ~ ha
Coating Type Coating Height (mg/ftz)
[ and IB 200 minimum
IC 1/ 200 minimum - 700 maximum
II 1000 minimum
118 200 minimum - 1000 maxiirum
1/ - Coating weights over 700 mg/ft2 may be used if specified
in the contract or purchase order (see 6.1.2 and 6.2).

3.7.1.2 Corrosion resistance. After exposure to the salt spray test
specified in 4.5.3, specimens shall be visually examined to determine that all
of the following conditions are met:

a. Test specimens shall show no more than a total of 15 isolated pits

(see 6.19), none larger than 0.031 Inch in diameter, in a total of 150
square inches of test area grouped from five or more test pleces. Areas
within 0.062 inch from identification markings, edges and electrode contact
marks remaining after processing shall be excluded.

b. Test specimens shall show no more than 5 isolated pits none larger
than 0.031 inch in diameter, in a total of 30 square inches from one or
more test pieces. Areas within 0.062 inch from identification markings,
edges and electrode contact marks remaining after processing shall be -
excluded.

¢. In addition to the requirements in (a) and (b) above, Type I and IB
test specimens shall not exhibit patchy dark gray areas (spots, streaks,

or marks).

3.7.1.3 Light fastness resistance. Class 2, dyed anodic coatings, shall
show no more fading or discoloration than would be equivalent to a Delta (E)
value of 3 when subjected to the light fastness resistance test (see 4.5.4),
unless otherwise specified in the contract or purchase order (see 6.2). Light

fastness resistance shall be determined only when specified in the contract,
purchase order or applicable drawing (see 6.2).

not vary b
ITI coating

3.7.1.4 Paint adhesion. When tested in accordance with 4.5.6, no
intercoat separation shall occur between the paint system and the anodic
coating or between the anodic coating and the base metal. Paint adhesion
shall be determined only when specified in the contract, purchase order or
applicable drawing (see 6.2).
3.7.2 Type III coatings.
3.7.2.1 Thickness of coating Unless otherwise specified in the contract,
purchase order, or appiicablie drawing (see 6.2), the nominal thickness of the
coating shall be 0.002 inch (2 mils) (see 6.16, 6.17 and 6.10 through 6.10.5)
Unless otherwise specified, the thickness of the coating shall not vary by
more than t 20 percent for coatings up to 0.002 inches thick (2 mils) when
tested in accordance with 4.5.1. Coatings over 0.002 inches (2 mils) shall
y
g9

more than + 0.0004 inches (0.4 mils) in thickness. A typical Type
ickness range is shown in Table IV.

(e}
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3.7.2.1.1 Height of coating. The coating weight may be determined in 1ieu
of the coating thickness (see 3.7.2.1), at the option of the procuring
activity. Unsealed Type III coatings shall have a minimum coating weight of
4320 milligrams per square foot for every 0.001 inch of coating when tested in
accordance with 4.5.2 (see 6.2).

3.7.2.2 Abrasion resistance. HWhen tested in accordance with 4.5.5,
unsealed Type III coatings shall provide a hard abrasion resistant finish as
specified herein (see 6.17). The anodic coating shall have a maximum wear
index of 3.5 mg/1000 cycles on aluminum alloys having a copper content of 2
percent or higher (see 6.13). The wear index for all other alloys shall not
exceed 1.5 mg/1000 cycles.

3.8 Sealing.

3.8.1 Types I, IB, IC, II, and IIB. AIll Types I, IB, IC, II, and IIB
anodic coatings shall be completely sealed, unless otherwise specified in the
contract, purchase order or applicable drawing (see 6.2). They shall be
sealed ‘in accordance with 3.8.1.1 or 3.8.1.2 as applicable. If wetting agents
are used they shall be of the non-ionic type. .

3.8.1.1 Class 1. HWhen class 1 is specified, sealing shall be
accomplished by immersion in a sealing medium such as a 5 percent agueous
solution of sodium or potassium dichromate (pH 5.0 to 6.0) for 15 minutes at
90°C to 100°C (194°F to 212°F), in boiling deionized water, cobalt or nickel
acetate, or other suitable chemical solutions (see 6.15).

3.8.1.2 Class 2. HWhen class 2 is specified, sealing shall be accomplished
after dyeing by immersion in a sealing medium, such as a hot aqueous solution
containing 0.5 percent nickel or cobalt acetate (pH 5.5 to 5.8), boiling
deionized water, duplex sealing with hot aqueous solutions of n1ckel acetate
and sodium dichromate (see 6.11), or other suitable chemical solutions.

3.8.2 Type III. Type III coatings shall not be sealed where the main
function of application is to obtain the maximum degree of abrasion or wear
resistance. Where Type III coatings are used for exterior non-maintained
applications requiring corrosion resistance but permitting reduced abrasion
resistance, the contract or purchase order shall specify that sealing is
required. Sealing for such Type III coatings shall be accomplished by
immersion in a medium, such as boiling deionized water, in a hot aqueous 5
percent sodium dichromate solution,:in a hot aqueous solution containing
nickel or cobalt acetate or other suitable chemical solutions (see 6.2). HWhen
Type III coatings are provided unsealed, parts shall be thoroughly rinsed in
cold, clean water and dried afterzanodizing

3.9 Dimensions of coated articles.: iArticles or parts shall comply with
the dimensional requirements of the: applicable drawings after application of
- the anodic coating (see 6.10.1). (For interference in close fits of parts or
assembiies see 6. )0 S.

3.10 Toxicity. The coatings and electrical/chemical processes used to
develop these anodic coatings.shall have no adverse effect on the health of
personnel when used for their intended purposes. Questions pertinent to this
effect shall be referred by the contracting activity to the appropriate
departmental medical service who will act as an advisor to the contracting

agency.
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3.11 Painting/coating. Painting/coating operations shall be performed as
soon as practical after the anodizing process on clean coatings. If parts
require storage prior to painting/coating, they shall be stored in a manner
that will avoid contamination. If the parts become contaminated, they shall
be cleaned in a manner that will not be detrimental to the anodic coating or
the base metal (see 6.3).

3.12 Dyeing or coloring. Anodic coatings shall not be allowed to dry
before dyeing or coloring. Items to be dyed or colored should be preferably
coated by the Type II anodizing treatment (see 6.12). Dyed or colored
coatings shall not be allowed to remain in rinse waters for more than 5
minutes before sealing.

3.13 Horkmanship. Except for touch up areas in accordance with 3.3.4 and
as noted below, the applied anodic coating shall be continuous, smooth,
adherent, uniform in appearance, free from powdery areas, loose films, breaks,
scratches and other defects which will reduce the serviceability of anodized
parts or assemblies. Differences in anodic coating appearance resulting from
inherent base metal differences in a component such as the presence of welds,
components containing cast and machined surfaces, and differences in grain
size within a forging shall not be cause to reject the anodic coating unless
otherwised specified in the contract or purchase order (see 6.2). Slight
discoloration from dripping or rundown of the sealing solution from designed
crevices in a component shall be allowed.

3.13.1 Contact marks. The size and number of contact marks shall be at a
minimum consistent with good practice (see 6.14). If a specific location for
contact marks is desired, the location shall be specified on the contract or
purchase order (see 6.2).

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements (examinations and tests) as specified herein.
Except as otherwise specified in the contract or purchase order, the
contractor may use his own or any other facilities suitable for the
performance of the inspection requirements specified herein, unless
disapproved by the Government. The Government reserves the right to perform
any of the inspections set forth in the specification where such inspections
are deemed necessary to ensure supplies and services conform to prescribed
requirements.

4.1.1 Responsibility for compliance. All items must meet all requirements
of Section 3. The inspection set forth in this specification shall become a
part of the contractor's overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve
the contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as part of manufacturing operations, is an
acceptable practice to ascertain conformance to requirements, however, this
does not authorize submission of known defective material, either indicated or
actual, nor does it commit the Government to acceptance of defective material.

4.2 C(Classification of inspection. The inspection requirements specified
herein are classified as follows:
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a. Process control inspection (see 4.3).
"~ Quality conformance inspection (see 4. 4)

4.3 Process control 1A_pection

Process control document (PCD). The anodizer shall develop,
and adhere to a PCD describing the anodizing process and procedures
As a minimum, the PCD

4.3.1
maintain,
used to meet the requirements of this specification.
shall describe the following:

~-All steps in the processing sequence.

-Ranges for immersion time and temperature for each step in the process.

-Chemical constituents used and allowable solution control ranges to be
used for solution analysis (see 4.3.2) for each step'in the process.

-Ranges for temperature, current density and anodizing time (or voltage
ramps and hold times) as applied to individual alloys or alloy series.

4.3.2 Solution analysis. Solution analysis shall be performed on all the
processing solutions in the anodizing line to determine if the solution
controls are within the acceptable ranges established in the PCD (see-4.3.1).
Solution analysis shall be performed at least once every two weeks unless
otherwise specified by the procuring activity. The processor shall maintain a
record of the history of each processing bath, showing all chemicals or
treatment solutions added to the baths and the results of all chemical
analysis performed. Upon request of the procuring activity, such records, as
well as reports of the test results, shall be made available. These records
shall be maintained for not less than one year after completion of the
contract or purchase order.

4.3.3 Process control tests. To assure continuous control of the process,
specimens shall be tested in accordance with Table II. Process control tests
are conducted to determine conformance of the anodic coatings with the .

requirements of this specification and are acceptable as evidence of the
properties being obta1ned with the equipment and procedures employed.

4.3.3.1

Frequency of the process control tests.

shall be conducted at least once every month.

between each monthly test shall not exceed 35 days.

Process control tests

In addition, the intervals

. If production in

accordance with this specification is not performed- for a period of one month
or longer, process: control tests shall be conducted at the start of production.

TABLE II Process control tests.
S Number of = Paragraph
Test Applicable ~specimens Specimen :] . | Test
: Type {to be tested |Preparation |Requirement| Method
Coating I, 18, IC, II, IIB|: 3 4.3.3.2.1 ] 3.7.1.1 4.5.2
weight 111 }/ 4.3.3.2.1 3.7.2.1.1 4.5.2
Coating II1 ¥/ ¢ 3 4.3.3:2°.2 ! 8 7.2.1 4.5.1
thickness | 2 : : L
Corrosion [I, IB, IC, II, IIB 5 4.3.3.2.3 3.7.1.2 4.5.3
resistance ‘ (minimum) 3
Light I, I8, IC, II, IIB 3 4.3.3.2.3 3.7.1.3 4.5.4
fastness Class 2 only
Abrasion II1 2 4.3.3.2.4 3.7.2.2 4.5.5
resistance
1/ For Type IIl coatings, the coating weight may be chosen in lieu of the

coating thickness at the option of the procuring activity (see 3.7.2.1.1).
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4.3.3.2 Process control test specimens. Production parts shall be used
for process control inspection provided they can be adapted to the applicable
test. If the production parts can not be adapted to a particular test, test
panels shall be used. At the option of the supplier, test panels shall be
composed of either 2024-T3 per QQ-A-250/4 or the alloy representing the
largest percent of work anodized during the monthly process control period.
Khenever possible, the specimen panels shall be anodized with an actual
production run. Additional details for the specimen panels shall be as
specified in 4.3.3.2.1 through 4.3.3.2.4.

4.3.3.2.1 Test specimens for coating weight. Coating weight shall be
determined on undyed and unsealed production parts or specimen panels (see
4.3.3.2). MWhen specimen panels are used, they shall have a minimum width of 3
tnches, a minimum length of 3 inches, and a minimum nominal thickness of 0.032
inches.

4.3.3.2.2 Test specimens for coating thickness. Coating thickness shall
be determined on Type III production parts or specimen panels (see 4.3.3.2).
When specimen panels are used, they shall have a minimum width of 3 inches, a
minimum length of 3 inches, and a minimum nominal thickness of 0.032 -inches.

4.3.3.2.3 Test specimens for corrosion and light fastness resistance.
Corrosion resistance shall be determined on dyed (Class 2 only) and sealed
production parts or specimen panels (see 4.3.3.2). Light fastness testing is
performed only on dyed (Class 2) coatings and only when specified (see 6.2).
Khen specimen panels are used, they shall have a minimum width of 3 inches, a
minimum length of 10 inches, and a minimum nominal thickness of 0.032 inches.

4.3.3.2.4 Test specimens for abrasion resistance. Abrasion resistance
shall be determined on Type III production parts or specimen panels (see
4.3.3.2). HWhen specimen panels are used, they shall have a width of 4 inches,
a length of 4 inches, and a minimum nominal thickness of 0.063 inches.

4.3.4 Fallure. Failure to conform to any of the process control
requirements specified in Table II shall result in immediate halt of
production. The reason for fallure shall be determined and corrected before
production resumes. All traceable work from the time the failled process
control specimens were anodized to the time when production was halted shall
be rejected unless otherwise specified by the contracting officer. Traceable
work shall be defined as all work in which the location is know. Process
control testing shall be performed at the start of production.

4.4 Quality conformance (ie. lot acceptance) inspection. Quality
conformance inspection shall consist of visual (see 4.4.2.1) and dimensional
(see 4.4.2.2) examinations. (see 6.2.1). When specified in the contract or
purchase order (see 6.2), quality conformance inspection shall also include
paint adhesion testing in accordance with 4.5.6.

4.4.1 Llot. A lot shall consist of all items of the same part number
anodized in the same tank using the same process and of the same coating type
and class offered for acceptance at one time. In addition, the lot size shall
not exceed the number of items processed in one shift.

10
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4.4.2 Sampling for visual and dimensional examinations. Samples for
v1sua1 and dimensional examinations (see 4.4.2.1 and 4.4.2. 2) shall be
selected from each lot of anodized parts in accordance with the provisions of
MIL-STD-105, Inspection Level II.  The acceptance criteria shall be as
specified in the contract or purchase order (see 6.2 and 6.20). If no

acceptance criteria is specified the criteria given in 6.20 shall be used.

4.4.2.1 Visual examination. Samples selected in accordance with 4.4.2
shall be inspected and visually examined for compliance with 3.13 after
anodizing, sealing and dyeing (if applicable).

4.4.2.2 Dimensional examination. Samples, selected in accordance with

4.4.2, shall be dimensionally inspected for compliance with 3.9, unless
otherwise specified by the procuring activity (see 6.10.5).

4.4.3 Sampling for paint adhesion testing. HWhen the paint adhesion test
is spec1r1ed (see 4.4), two test panels shall be tested in accoraance w1tn
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4.4.4 Failure. Failure to conform to any of the quality conformance
requirements shall result in rejection of the represented lot.

4.5 Test methods

4.5.1 Anodic coating thickness. Test specimens prepared in accordance
with 4,3,3.2.2, shall be tested for anodic coating thickness in accordance
with ASTM B 244, Method 520 or Method 520.1 of FED STD-151 to determine

conformance to the requirements of 3.7.2.1. If either ASTM B 244 or Method

520 of FED-STD-151 is used, the thickness shall be computed as the average of
not less than eight measurements In.case of dispute, anodic coating thickness
shall be determined by measurement of a perpendicular cross section of the
anodized specimen ustng a metatlngrapnlc mlcroscope‘V1tn a calibrated

eyeplece.

4.5.2 Anodic coating weight.’ Testi§pecimens prepared in accordance with
4.3.3.2.1 shall be tested for anodic coating weight either in accordance with
ANSI/ASTM B 137, or the method specified in 4.5.2.71. Type I, IB, IC, II, and

IIB coatings shall be tested for conformance with the requirements of

3.7.1.1. If the procuring activity chooses to have coating weight tested in
Tieu of the coating thickness for Type III hard anodized coatings, it shall be
tested for conformance with 3.7.2.1.1.

ey
—
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4.5.2.1 Method. Anodic coating weight determinations shall be

TOTe

accomp11shed “in the following manner:

a. Test specimens shall be weighed immediately after anodizing, prior to
dyeing or sealing. An analytical balance or other instrument sensitive to
at least 10 percent of the net Anodic coating weight on test specimen

shall be used. Specimens shall be cleaned and dried for a minimum of 30
minutes at 93°+ 6°C (200°+ 10°F) and allowed to cool to room temperature
hafara walahinag
VTTWVIG WL IYliiiiy .

b. Immediately after weighing, the test specimens shall be stripped by
fmmersion in a phosphoric-chromic acid solution for a minimum of 5
minutes, (not to exceed 6 minutes), at 100°+ 6°C (212°+ 10°F). The
solution shall consist of the following:

Phosphoric acid, 85 percent 35 milliliters
Chromic acid (CrO3? 20 grams
Hater to make 1,000 milliliters

¢c. The test specimens shall be removed from the solution, washed in
distilled water, dried, and weighed. The S-minute exposure shall be
repeated until the coating s completely removed, which is indicated by
the specimen's weight remaining constant. The str1pp1ng 50|Ut1on snall be
discarded after I1-liter of the solution has dissolved 5 grams of the
anodic coating.

d. After final weighing, the total surface area of the test specimen
shall be accurately determined.

nit film weight shall be determined by subtractlng the weight in

he
igrams of the str1pped spec1men from its welgnt in miiiigrams prior to
r, 32 L. Al o asiallems wimme mvmiesamond {m smizawma Eannd

ipping and dividing by the surface area expressed in square feet.

3 <

4.5.3.1 Method. Test specimens, prepared in accordance with 4.3.3.2.3,
shall be washed in distilled or deionized water, dried with a soft cloth and
then subjected to a 5 percent salt spray test fn accordance with ASTM B 117,
except that the signtficant surface shall be inclined 6 aegrees from the
vertical. Spec1mens shall be exposed for 336 hours. After exposure, specimens
amt €O

ebhall b ex sl oA Amnllanacan widh
Snai i pe ex Tmiine o Ilplldlcc witn 3" ‘l 2

4.5.4 Light fastness resistance (Class 2 only). Test specimens, prepared
in accordance with 4.3.3.2.3, s hall be tested for light fastness resistance by
exposure to ultraviolet radiation in accordance with either ASTM G 23, ASTM D
822 or ASTM G 26, for a period of 200 hours, except that the specimens will be

exposed cont1nuously to 11ght without water spray. After exposure, specimens

o= s £

shall be compared with dupllcate specimens not exposec to a light source fo
the same perloo of time to determine the Delta (E) value in accordance with
ASTM D 2244. The Delta (E) value shall be used to determine conformance with
3.7.1.3.

N



Downloaded from http://www.eve[yspec.com
FlA TV LAl

4.5.5 "Abrasion resistance. Test specimens, prepared in accordance with
4.3.3.2.4, shall be tested in accordance with Method 6192.1 of FED-STD-141
using CS-17 wheels with a 1000 gram load. The whegls shall revolve on the
anodic coating at a speed of 70 revolutions per minute (RPM) for 10,000

cycles. The abrasion wheels shall be refaced at least once every 10,000

- - sn mAAN - - Y PRGN S | L.
cycies. nne wear 1naex snalu be determined after the 10,000 cycie period by
dividing the weight loss by 10. The wear index shall meet the requirements of
2 7T %99
Deld L L.

4.5.6 Paint adhesion test. HWhen specified (see 4.4), specimen panels
prepared in accordance with 4.4.3-.shall be tested for wet tape adhesion. The
test shall be conducted as described in method 6301 of FED-STD-141 to

determine conformance with paragraph 3.7.1.4.

5. PACKAGING (Not applicabie to this specification)
' MATEC /Thie ccmbloam acmbalones afammablian ~AF 2 manmaral Avr avnlanadbAavoe
0. MUICS LIS SeL Lot Loittalinny Hnormation Vi a yeneirar vl capianailvl
natinra thad mauv ha halnfiul hieé e nAt mandatarv)
HALUI © LG L Wa ve |l=|vl v Vu L I IRJL NGIIVR LV y/

6.1 Intended use. The coatings covered in this document are intended to
yipvide corrosion resistance, improved: paint adhesion and abrasion resistance
as specified in 6.1.1:through 6.1.3. This document is not intended to
sufficiently cover anodic coatings for use in structural adhesive bonding.

6.7.1 Types I, iB-and Il1. The:conventionai Types I, IB and II anodic
mmmbhlommoe manm Ldmdimmdaad dba 2o nniia mstcalemn mmammnllan neabasbian mAdAar fniiAavAa
Loalings dare titLendeu. L0 HpProve surrdie LOTrtuyivlil pruLteLiLivi uiiveil oseveil v
earuirn rnnd‘+‘nnr ot of ae a haea fAvy nalint euebume AnAA‘P rn:+§nnc ran hn
ST P ILT WLVIIMT L 1V VI Qaa Q vaogcw 1V pul"b aJaLSmJ- TWIVU T W bR LITTIYa WAl wWo
colored with a large variety of dyes and pigments. Tvpes I, IB and II
coatings provide better corrosion protection at higher cost than the chemical
conversion’ systems. Repair of mechanically da aqed areas by the use of

materials conforming to MIL-C-81706 (see 3.3. 4) will not restore abrasion
resistance but will:provide an effective means of reestablishing corrosion
resistance. MWhere anodic coatings are required on fatigue critical
components, Type I and IB coatings (see 6.1.2) are used due to the thinness of
the coating (see 6.10.7).

T

5.1.2 Type IC and IIB. Type IC and IIB coatings provide.non-chromate
-alternatives to Type I and IB coatings where.corrosion resistanc e; paint
adhesion, and fatigue resistance is required. ~Please note that vpe IC or 1IB

may not serve as suitable replacements when the effects of electrolyte
entrapment is the primary:.concern (see 3.3.1.2 and 3.3.]-3). Maximum Type IC
and Type I11B coating weights of 700 mg/ft< and 1000 un/ te, respectively, are

’

spectfted in Table I for fatigue purposes (see 6.10. If higher Type IC
coating weights are permissibie for the intended usé, it shouid be specitied
o bhan mramduwsad aw wmiimabhasa awdaw T ana £ 9) TE€ hlimbhaw Tuma TTD amabins
i Lie Lutitiract Ot PUIL“G)E UIruetl \>e¥e v.c/. i1 wvynen Type 110 Luatiny
wnlinh+e ara narmiceihla €Ar +ha intandad nea Tuna TT chanld ha enarifiod
'cl!ll&) al < Pclllll))lulc N\ LUHT THICIIVEU UaG lJ'JC & & QINNJU 1T Ve JP\;\.II LA 5

G{* : IN ’

6.1.3 Tvpe III. Tvnp 111 coatings are intended to provide wear and
abrasion resistant Surfaces with 1mproved corrosion. protection due to greater
thickness and weight than the conventional anodic coatings. Sealing of Type
III coatings 1s notirecommended unless corroslion resistance is also a factor.
Wear resistance is reduced by sealing. iAnodic,coatings form an excellent base

for most types of pafnt systems, adhesives and dry fiim Tubricants. Hard

coatings may reduce fatigue strength. These factors shouid be considered in
proposed use of parts subjected to cyciic loads. Generally, these hard
rmablomme shhaiiTAd nad bha iond An masvda av mavdldiane AF mavéie whirh AanAnvmal T
LUaGLITHYS> JH3VUUITU HUL UE USEU Ul parl ty OF PUTLIVID VI pal Ly Wil nvrimaid vy
Ativina roawusark uanllAd vaniivra ractkarina AF AimanciAanal +tnlaranrac haraniea Af
Uil '"8 I CTWWVIAN nwuil Ju |cqu9l < LIRS~ IS4 | lll\_’ Vi NG I 1V LWrGE QiliTwe 9 VoLuveooe Wi
wear of hard coated surfaces

13
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6.1.3.1 Annlications Typn FII coatings are used in such app!jcat!gns as
el ’\EEII\.“LIUIIJ. v 1 \v - o WA . - VAT - - W w - - L

valves, sl!d!ng parts, hinge mechanisms, cams, gears, swivel joints, pistons,
rocket nozzles, insulation plates, blast shields, etc

6.2 Acquisition requirements. Acquisition documents should specify the
following:

a. Title, number and date of this specification.

b. Type of anodic coating (see 1.2.1).

c. Class of anodic coating (see 1.2.2).

d. Special process ooeratina conditions, if anblicable (see 3.2).

e. Spec1a1 c]eaning and fabrication requirements (see 3.3.1, 3.3.2,
and 3.3.3).

f. If coating weight for Type IC can exceed the maximum specified in
Table I.

g. Color and uniformity of Class 2 coatings, if appiicabie (see 3.6.1
and 3.12).

h. Degree of non-uniformity of dyed casting alloys (see 3.6.1.1).

i. Light fastness resistance, if applicable, and a Delta E value if
different than 3 (see 3.7.1.3).

j. Type III coating thickness, if applicable (see 3.7.2.1).

k. Coating weight for thickness, Type III, if substituted

(see 3.7.2.1.1).

1. Speciai seaiing requirements (see 3.8)

-— wm 18 aabla bha 2a1VlaAawahla Al EFavanes ‘r raadinm

n NIIEII dppllLdUl!‘.‘, tné a1 1owani1eé aivrerenc noGiC Coatin
appearance resulting from inherent base metal differences

(see 3.13).

n. Provide the specific location of contact marks if important to the
function of the part (see 3.13.1 and 6.14).

o. Acceptance criteria for quality conformance inspections (see

4.4.2 and 6.20).

p. If paint adhesion testing is required for quality conformance
bnodblmm fonaa A A\ and $ha vamiivad maind cucdam (1f AdAiFffarant +han
LESLIIY L3BE 4.%7 allu Uie 1Teyuiicu patiit dy>iei Vi Jdiiicicenty Laan
that in 4.4 2 1)

LG L 1 T eV eude V7

6.2.1 Consideration of data requirements. The following data requirements
should be considered when this specification is applied on a contract. The
applicable Data Item Description (DID) should be reviewed in conjunction with
the specific acquisition to ensure that only essential data are
requested/provided and that the DID is tailored to reflect the requirements of

Lb s ccen 2 LL 2 mmmiod ol AL o To nmmsiceam mmmmnsad ammboaeabiiel ......1&-\&(.\-. nE bha
the SpecitiC acquisition. 10 ensSire COrreCt contraliuas appridation Or wne
Aasta raniiirvamante s CAantracd Nata Domitramante lict (NN Farm 1422) muct ha
VALG TEJUITTHTIILY, @ LUIILTALL VELG RTYUITTIRIILd LiJL (\WWw TVl 17Ld7 muae we
prepared to obtain the data, except where DOD FAR Supplement 27-4.75-1 exempts
the requirement for a 0D Form 1423.
Suggested

Reference Para. DID Number DID Title Tailoring

4.4 DI-NDTI-80809A TEST/INSPECTION REPORTS 10.2.7.1
Tha ahAuva NTN wae r‘ﬂ)rnr{ ae nf t+ha A:+n nf thic cnarificatinn Tha currant
1T QUVYL WiV WOO LiTaiou aa i LUHEC JaLe vi LH 19 JpPCLIT TLULITWVIT,. TiI1e WU T LIl b
fssue of DOD 5010.12-L, Acquisition Management Systems and Data Requirements
Control List (AMSDL), must be researched to ensure that only current, cleared
DID's are cited on the DD Form 1423.

—
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When the anodic coating type 1s not specified on the .a.inn *Type I, I8, IC,
II, or IIB may be furnished within the limits 6f this specification at the

option of the contractor. When the: coating class is- not speciffied on the
drawing, either Class 1 or Class 2 may be supplied within the 1imits of this
specification, at the option of the contractor.

6.3 Paintingicoating‘ When anodic coatings are require' to be
npt

painted/coated, the 'parts should be dried and painted as promp 1y as possibie,
during which time, exposure to contamination should be kept to a minimum.
Du-lnr A naintina n: raating :nnfﬂ,nd n:rl-c winina huffina ar mechanical

re i LV paijiting Vi Lvaliny anive i &y PR La, lel!ls, VRIT Iy Vi meLiiaisi sy
operations should be kept to a minimum. This may damage the less dense
outside layer of the anodic coating making it susceptible to subsequent

adheston failures. Sea?ing processes can “have a significant effect on
adhesion of primers and other polymeric materials to the anodized surface as
well as the cohesive strength of the anodized layer. If these factors are
important to the application, such as subsequent painting operations, specific
detaiis for (or the omission of) the seaiing process shouid be specified in
the contract or purchase order.

6.4 Electrolytic action. Severe attack by the electrolyte on castings or
welds may be occasioned either by unsound castings, improper welding practice,
a difference in composition between the weld and the base metal or,

particularly in the case of the sulfuric acid process, the retention of the
solution in cracks, crevices, or irregular surfaces. Severe attack by the
electrolyte may also be caused by contaminants in the electrolyte,
particulariy chlorides or by improper racking of the parts.

£ € Lmadlslinm wnadn Alimitomiim and aliminium 2allAave mau ha rAanvanianélue

0.3 ANOGIZiNg Taté. AIUMINUN and ai1UMINUM a10yS may oe {ohvenient.y
araitnad hu anadising rata oacnariallyv iIin the raca Af the chromiec arid nroroece
sl qu‘:U v.’ “llwl‘-lll? TRV CIapLCL IR IJ v [ AL~ A = W il Wi Wil Ve t W prwewJa
(Type I) for conventional coatings. However, either the chromic (Type I) or
the sulfuric acid process (Type 1) will anod1ze mixed loads satisfactorily,

depending upon local processing preference. Suppliers are cautioned that,
especially in the sulfuric acid process, the anodizing time will have to be
sufficiently long to assure that the slower anodizing alloys have at least a
minimum coating thickness In some cases, this may result in improper
coatings on the fast anodizing aiioys.

& & CAlAar mater FEN_CTN_KOE mav ' ha 1icad ac a auida for cnarifvina enlor
Vel WAJ T VI WA LVl . TLUTJIIVTJIIG HIMy UT UILUY Ud & yuiue i SpFCLITJIIHY LWV
of anodic coatings. 'The color standards in FED-STD-595 are intended for paint
finishes and should be used for approximate comparison only with the anodic

coatings (see 6.2). s ‘

6.7 Lapping. Thé:Type III anodic coatings generally have increased
surface roughness as well as having the property of being less dense on the
urfac ce than in the core of tne coat1ng towara the base metal. Such

Y R S e d e baaal dai L oAb o .‘C

processead oversized and then lapped or honed down to the nal

o

1s.. For information, it should be noted that processes
vidi tina e]ectrolvtes for the conventional coatings may be

aaueous solutions containinq oxal1c ac1d boric acid plus ammonium borate and

nitrides. There are proprietary processes requiring coating electrolytes,

other than sulfuric acid, for the Type III coatings; for example, the various

p—
(8]
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Alumilites, the Martin Hard Coat, the Sanford, the Hardas and others. One of
the Alumilite processes requires an aqueous solution containing both sulfuric
and oxalic acids for the bath. Other baths used less frequently and for
special purposes employ sulfosalicylic, sulfamic or sulfophthalic acid
solutions.

6.9 Chemical brightening and polishing. Chemical brightening can be
beneficial by improving the appearance and corrosion resistance, in smoothing
the metallic surface by removing certain contaminants and in enhancing the

continuity of the anodic coatings on aluminum alloys (see 3.3.3). The
percentage of reflectivity obtained from a part which has been electrolyticalty
brightened and subsequently anodized will depend on the alloy and the coating
thickness. Certain alloys are more capable of obtaining a highly brightened
surface and thicker anodic coatings will reduce reflectivity.

] mation.

c n [ a PP Qg
6.10 vesign

6.10.1 Surface dimension of parts. On specifying the thickness of
coatings, especially for the Type III coatings, allowance must be made for
dimensional increase. Both a machining dimension and a coated dimension should
be placed on applicable drawings. An increase in dimension, equal to one half
of the thickness of the applied coating, can be expected for each surface

coated due to surface growth For exampie for a 0.004 inch (4 mils) coating

on ciose toierance parts a pre-machining aiiowance of 0.002 inch (2 mils) per
surface must be made prior to hard coating. If close fits are specified in
design drawings, buildup in thickness caused by anodic coatings, especially
Type III, may result in interference on assembly

6.10.1.1 Holes. In the case of small holes and tapped holes, coating
thickness can vary from no film to a full normal coating. Holes, both tapped
and not tapped, over 1/4 inch should be anodized. Parts with Type II
coatings, external or internal, with a total tolerance of 0.0004 inch or less,

if lapped, honed or stoned to size after anodizing, should be subsequentiy
treated with QPL-81706 materials to provide surface protection. Discoloration
on the surface that has been sized is acceptable (see 6.6). The designer is
cautioned to require adequate thread and hole sealing operations in subsequent
assemblies as may be required to produce the necessary corrosion resistance.

6.10.2 Thread dimensions. All anodic coatings will affect thread
dimensions for external and internal threads; the major and minor diameter
will be increased 2 times the amount of growth (see 6.10.1). The pitch
diameter for threads having an inciuded angie of 60° will increase 4 times the
amount of growth. For threads having an included angle, other than 60°, the
pitch diameter will increase 2 times the amount of growth (see 6.10.1) divided
by the sine of 1/2 the included angle.

6.10.3 Fabrication. Successful use of anodic coatings, especially the
hard Type III, depends on proper product design. Because of the manner of
formation, anodic coatings will develop voids at sharp corners and edges.
Sharp edges and corners are difficult to anodize satisfactoriiy and in genera?
shouid be avoided. All edges and inside corners should be radiused prior to

anodizing. Chamfering should not be used unless resulting sharp edges are
radiused. In general, to avold any uncoated edges or inside corners, the
piercing and blanking operations should comply with the radii of curvature for
nominal coating thicknesses as in Table III
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1 of nrvature for nominal CO wing thicKness:

| 0.003 \
| 0.004 | | aggrox\m ately Y/

65.10.4 Coating thickness Thickness of ‘the-heavy | Type 111 coating can be
control led to extreme\y ciose ¢ olerances. Anodized cod ating can be obtained
with tolerances of as 1i4tle as ¢+ 0.000\‘1nch (0.1 mi1). With all anodizing

processes used pr1ma|11, for engineering rather tban for decorative purpu>=;,
a number of highly specﬁalized techniques are yced for operation contvoi: One
method that may be employed {s to carefully measure the coated part ghile
still wet and replace "1t in the batn for a fixe d peri tod of treatment.
Calcuiations pased upon a ca\cutateu rate of coating per unit of processing
time may be used as the pasis for determining the exact guration of processﬁng
required for the specific alloy being coated. -

§.10.5 Coating S imensions.- Table 1V g\ves pypical thickness . ranges of
aaodic coatings tnat can be app\\ed on a\umln and aluminum alloys. AN
anodic coatings are harder than the substrate materia\. 1f interferen»e is
required for assemb bhly. and 1s accomp\ished py force fitting, ! e 1, I8, 1C,
118, ang some Tvpe 11 coatings are {00 thin and too prittie t 'o 1thstand
aprasive damage during such ass ublﬂ Nith Type 111 coalit s assembly may be
accomp\1shed by grinding, japping OF otherwise removing the surplus coating.
A1l anodic coatings are prittle and may crack and spall due to force fvtt\ngs

Ll...,,

TABLE IV. Thickn ranges of anodic coatings Of minum and aluminum alloys.
______________._.._,__=______r____—_________--—.
: Thickness range,
\ T, 18, 50002 to O 0007 \
f 11 \ to 0. 0010
\ 111 , 0 0005 to 0.0045

6.10.6 Coating thickness Table V gives typical minimum th\tknesses 1n

inches of anodic coati med on some wrought t and cast alloys tha could
comply with tne iiriram coating weight requiremenfs in accordancé uith Table I
for Types 1, 1A and II. class |

TABLE V. f_anod
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6.10.7 Effect on fatique. The fatique properties of aluminum alloys can be

----- v - SR - A A d A k4

severely reduced by anodic coatings. The amount of reduction varies with the

process. As a genera1 rule, the thicker the coating the greater the reduction
fn fatigue will be.

upiex seaiing The corrosion resistance of dyea parts, espec1a|ly

IZEG in a SUITUT!C ac10 oatn !ype 11 ano 110, mdy De enuanceu Dy
n a sodium dichromate solution efther during or after conventional
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coatings. However, whe
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p ocess for .sealing should no
6.12 Dyeing or coloring Type I, 1B, IC, and IIB coatings. Type I,
IC coatings have a different pore structure and aiong with Type IIB coa
are thinner than Type II coatings which makes them more difficult to dy

nt hiad

a waeitld Tuma T 10 T amd TTR hlasrlk anadi may no Fﬂ: Ailu n n
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6.13 Alloys having 2 percent or more copper content. Aluminum alloys

£ S LEIL W LSLIUE!  LUIILEII L

having a nominal copper content of 2 percent or higher include all 2xxx series
alloys, 7050 and 7178 (see 3.7.2.2).

6.14 Size of contact marks. In order to obtain the desired current

density without burning the parts, the size or number of contact marks will be
greater on parts having higher surface areas. Because current density is a
maaciira AFf +ha ramiiivad rivrrant nar catiara FfAant Af aluminum haina anndi-ad a
HICGUul © Ui LT UCqUIICU LUl CliL }JCI aquulc P WVWL Vi AIUT IV WUe Ty Gnivviatu, ©
part having twice as much surface area relative to another will require twice
as much current. Trying to force the higher currents required for larger
parts through smaller contact areas sufficient for parts with lower surface

areas may result in burning.

6.15 Seaiing The hot deionized water seal is advantages from an
environmentai viewpoint. 1In addition, The use of a hot deionized water seai
e Piion T ed TP amnbhlone 228 aVlde mmand mmmemolon wonlobanan snd mau Aallmianasda
Oon 1ype 1 ang 1Ib COdATINgs yieius goOu COTTOSI0N TesSistalile allld may ciminatie
+ha snnasranrcra Af natrhuy AdAard arav avaase aféar caléd envav avnanciira (caoa £ 18
LT appcal aiive i PALLily UQI R Yitay QiTcas @&l Lo QAT L IPIGY TAPVIUIT VIove UL TU
and 3.7.1.2).

6.16 Effects on coating thickness. A hardcoat of 2 mils or more is
extremely difficult to obtain on high silicone die castings such as 360, 380,
and 383. It is recommended that this be considered when specifying a coating
thickness for high silicone castings.

r 17 roe_ _A_ B Y. . _ . YYY __ _Aaft_ .. 4t 2 _ L. n am eabhiecalon cwmalabaman The ~
0.t/ ETTECTS OT type 111l CO4AUINg UNICKNEeSS O alrad>ioil resistalite. Hie
ahmardan wacledanma ~AF Tuna TTT masdbimme will Adarvasens ae +ha ,rAatina +hirknace
auTas iVl resistaiite Ul Type 114 Lualiingd Wil UTtiicaddt ds Uit toatinyg tiivniicss
annraarhae 1 mile Tn nanaral +ha ahracinn racictanre dnec nnt increace with
ApPPLVELHT Y J WD . A4t YTIITI &1y LHE QT Q@I TWVIT 1 CI1JLUITIVE VWL I TV L il WhdW VI LT

increasing coating thickness

6.18 Corrosion resistance of Type I and IB coatings. Although pitting may
not be visually evident with the unaided eye, the appearance of dark gray
areas on the surface after salt spray exposure is an indication of coating
degradation.

6.19 Definition of a pit. A pit is defined as an area of iocaiized
e e bt o o dadl aim b bbhan 4o o8 dAh Ae ~ masmoea witla a nmnidé
COrrosi10n naving 4 gepcn greater tndf 1CS widtn. AS d generd: vuié, a pit
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6.21 Supersedure data. Type I, conventional chromic acid anodizing,
referenced throughout this specification is the same as the Type IA designated
in the D revision and the Type I in all versions preceding the D revision.

6.22 Changes from previous issue. Asterisks are not used in this revision
to identify changes with respect to the previous issue due to the extensiveness
of the changes.

6.23 Subject term (key word) listing.

Aluminum
Aluminum alloys
Anodic coatings

p- N7
()
bt

2

Potassium Dichromate
Sodium Dichromate

Custodian: Preparing activity:
Army - MR Navy - AS
Navy - AS (Project no. MFFP-0493)
Air Force - 11

Review activities:
Army - AR, AV, MI
Navy - 0S, SH

Air Force - 70, 71, 80, 82, 85, 99

User activities:
Army - AT, CR, ME
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