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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

ANODIC COATINGS ON ALUMINUM
GM4472M

1 SCOPE. This specification covers the requirements for
colored and bright anodic coatings on aluminum and alumi-
num alloy parts. Five types of coatings are specified,
depending on the application, each designated by a letter as
shown in Table 1. Once a suitable coating type is chosen for a
given application, coating weight and thickness are determined
by Table 3 in order to ensure uniformity of performance.

TABLE 1 - COATING APPLICATION TYPES

Application
Bright exterior

Colored exterior
Bright interior
Colored interior

mUOW}%

None-decorative/functional

An example of a material note for the part drawing is:

Material: AAS252-H25 Aluminum Alloy.
Performance: GM4472M, Type A.

1.1 The table below depicts deleted standards and the appli-
cable replacements:

Deleted Standards Superseded by

FBMS 1-4 GM4472M, Type A
FBMS 1-50 GM4472M, Type C or D
GM4472M, Code 10,

GM4407P Contact the

Code 15, GM4407P

Code 20, GM4263P

Code 30, GM4273P

Code 40, GM4261P
GM4472M, Type A, Grade
1,2,3,4,50r6
GM4472M, Type B, Grade
1,2,3,4,50r6
GM4472M, Type C, Grade
1,2,3,4,5,0r6
GM4472M, Type D, Grade
1,2,3,4,50r6

GM4472M, Type E, Grade
1,2,3,4,50r6

Pertinent Divisienal - -
Materials Engineer
GM4472M, Type A
GM4472M, Type B
GM4472M, Type C
GM4472M, Type D

GM4472M, Type E

2 REFERENCED STANDARDS.

GM4260P GM4472M ASTM B680
GM4261P GM9538P SAE J1885
GM4263P ASTM B137 SAE J1960
GM4273P ASTM B244 SAE J1976
GM4407pP ASTM B368

3 REQUIREMENTS. Although these requirements are
intended for finished parts only, it is the responsibility of sup-
pliers to purchases materials and use processes which will
produce finished parts that will meet all the requirements of
this specification. Table 2 indicates which tests must be con-
ducted for each of the 5 applications types in Table 1. The
required tests are denoted by an X.

3.1 CHEMICAL COMPOSITION. The chemical composi-
tion of the aluminum substrate shall conform to the alloy limits
shown in the current Aluminum Standards and Data Book
published by the Aluminum Association.

3.2 MECHANICAL PROPERTIES. When mechanical prop-
erties are specified on the drawing for the aluminum substrate
used to fabricate parts, they shall conform to the properties
shown in the current Aluminum Standards and Data Book
published by the Aluminum Association.

TABLE 2 — REQUIREMENTS FOR ANODIZED

ALUMINUM
Test Type | Type | Type | Type | Type
A B C D E
ADT X X X
Weatherometer X X
Florida X X
CASS X X X
Thickness X X X X X
Coating mass X X X X X

3.3 SEAL QUALITY. The maximum Acid Dissolution Test
(ADT) rating shall be 6.0 when tested as in ASTM B680 and
calculated per the following equation:

Wi-w2

Rating = 573

x 7.8T

Where:

W1-W2 = Weight of coating in mg, dissolved in chromic-
phosphoric acid solution as per ASTM B680.

W1-W3 = Total coating mass in mg, as per ASTM B137.

T = Coating thickness in micrometers.

3.4 WEATHEROMETER. Type B and D coating products

shall be tested using Xenon Arc per SAE J1960 or SAE J1885,
respectively.

3.4.1 Type B coated products shall be exposed per SAE J1960
for 2 500 kI/m?. After exposure there shall be no base metal cor-
rosion or objectionable change in color or gloss level,
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and no development of a weathering bloom which cannot be
easily removed by polishing with Original DuPont Formula #7
Auto Polish and Cleaner made by Borden, Inc., or equivalent.

3.4.2 Type D coated products shall be exposed per SAE J1885
for 12 41 kJ/m?. After exposure there shall be no indication of
loss of gloss, objectionable color change or other visible detri-
mental surface deterioration.

3.5 FLORIDA EXPOSURE. Type B coated products shall be

tested per SAE J1976, and Type D coated products shall be
tested per GM9538P.

3.5.1 Type B coated products shall be exposed per SAE J1976,
Procedure A to 31 380 MJ/m? total solar radiation. After expo-
sure there shall be no base metal corrosion or objectionable
change in color or gloss level. Any weathering bloom which
cannot be easily removed by polishing with Original DuPont
Formula #7 Auto Polish and Cleaner (made by Borden, Inc.), or
equivalent, is prohibited.

3.5.2 Type D coated products shal! be exposed per GM9538P
U/G-S to 12 550 MJ¥/m? total solar radiation. After exposure
there shall be no indication of loss of gloss, objectionable color
change, or other visible detrimental surface deterioration.

3.6 CORROSION RESISTANCE (CASS TEST PER
ASTM B368). The minimum exposure shall be 6 h unless other-
wise specified. There shall be no pitting, corrosion, or other appear-
ance change after exposure.

3.7 COATING THICKNESS. Thickness shall be determined
by interference microscope or by microscopic-metallographic
methods per GM4260P. Other methods, such as chemical strip-
ping per ASTM B137 and eddy current per ASTM B244, may
be used if results obtained can be correlated with the interference
microscope or microscopic-metallographic methods. Thickness
shall be as specified in Table 3.

3.8 COATING MASS. Coating mass shall be determined per
ASTM B137. Mass shall be as specified in Table 3. Coating
mass on colored parts should be determined on an equivalent
clear sealed coating prior to coloring.

4 INITIAL SOURCE APPROVAL. No shipmént shall
be made by any supplier until representative initial production

samples have been approved by engineering as meeting the
requirements of this specification.

5 INSPECTION AND REJECTION. All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

6 GENERAL INFORMATION. This standard is revised
from FBMS 1-4 and 1-50 issued in July 1988. The lastest revi-
sions include:

Rev Date Description Div
A 8/91 | Complete revision. Metal
Comm

B 8/92 | Section 1.1 - Cross reference Metal
table Comm

TABLE 3 - COATING THICKNESS AND COATING
MASS

Color Thickness (min) Coating Mass
(min)
— Exterior | Interior | Exterior | Interior
Brightor Non- | 7.5 um | 2.5 pm | 20 g/m* | 6 g/m*
decorative
Electrolytic | 150 pm | 7.5 um | 40 g/m? | 20 g/m?
Black (Sn or
Ni) see NOTES
1 &2
Electrolytic 7.5um | 7.5 um | 20 g/m? | 20 g/m?
Black (Co) see
NOTES | & 2
Gold (Ferric- | 7.5 um | 2.5 um | 20 g/m* | 6 g/m?
ammoniumoxyl
ate) See NOTE
2
NOTE 1: Colors other than black may be available. For black

coatings, thicker coatings may be needed to meet requirements of
color and gloss.

NOTE 2: Materials in parentheses indicate elements or compounds in
the pigmentation.
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