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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

FLUOROPOLYMER PAINTED ALUMINUM SHEET
GM6091M

1 SCOPE. This standard covers the requirements for a
coil coated aluminum sheet for exterior hardware applications.
The coating systems indicated consist of: a) a urethane primer,
a ﬂuorocar%mn color coat and, where indicated, a compatible
fluorocarbon or urethane clear coat or, b) a proprietary alumi-
num oxide anodic layer and a clear ﬂuMn topcoat or, c)
a proprietary aluminum oxide anodic layer, a fluorocarbon
co?or coat and a clear fluorocarbon topcoat. The organic coat-
ings are applied by reverse roll coating. Various systems which
correlate to coating thickness, color, and gloss are identified by
codes, as shown in Table 1. Due to lower film builds, Codes H
and I may not be appropriate for some high wear a&plications.
Some applications requiring high elongation may be inappro-
iate for this material as whitening of material may occur.
ch part needs to be evaluated on an individual basis.

1.1 The appropriate Aluminum Association (AA) composi-
tional and mechanical requirements shall be met when
supplying material to this specification.

An example of a material identification to be designated on the
print is:

Material: Painted Aluminum Sheet (AAS052), GM6091M,
Code A.

Performance: GM4350M, Class A336.

NOTE: This identification defines an aluminum sheet product
of alloy AAS5052 coated with 30 gloss black fluoropolymer
paint system. A temper designation if required will immedi-
ately follow the aluminum alloy grade.

2 REFERENCED STANDARDS.

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials suﬁ)plied to this specification must
comply with the requirements listed in GM1000M, Restricted
and Reportable Chemicals.

3.2 BASE METAL.

3.2.1 Chemical Composition. The chemical composition of
the aluminum shall conform to the alloy limits shown in the
current Aluminum Standards and Data Book published by the
Aluminum Association.

3.2.2 Mechanical Progerties. When tested per the appropriate
sections of ASTM ES8, the mechanical properties of the
uncoated aluminum substrate shall conform to the properties
shown in the current Aluminum Standards and Data Book
published by the Aluminum Association, unless otherwise
specified.

3.3 COATING.

3.3.1 Coating Application.

3.3.1.1 First Surface Coating. The primary surface of the
alumitﬁum sheet product shall be coated with the layers shown
in Table 1.

3.3.1.2 Backcoat. An orFanic backside coating, typically
epoxy or alkyd resin be applied by reverse roll coating
during the manufacturing process. The color of the coating can
be natural or tinted at the discretion of the using plant. The
specific product used shall be approved as a part of the overall
coating process.

3.3.1.3 Strippable Protective Coating. A strippable coating
applied by reverse roll coating, spray, or lamination shall be
apglied over the coated aluminum strip. Its purpose is to pro-
vide a reasonable degree of protection during handling and

GM1000M GM9126P ASTM D2794 forming operations. It must not change the gloss, leave a resi-
GM4348M GM9163P ASTM D3794 due, or imprint upon removal and must present a smooth
GM4350M GM9525P ASTM D4060 continuous surface. Coating type, thickness, and peel stren
GM4471P ASTM B244 ASTM D4141 are to be determined by specific part forming and handling
GM9032P ASTM D523 ASTM E8 parameters. The variations in this coating are permissible, by
GMS9071P ASTM D1005 SAE J1545 agf)eement of the user, without requalification providing the
GM9125P ASTM D2248 above requirements are met.
TABLE 1
Code | Gloss Coating System Coating mches, um (NOTE 1)
Anodic | Primer | Color | Clear | Total
. —_— Coating Coat

A 30 |Black Fluoropolymer - 18 36 - 54
B 30 | Metallic Fluoropolymer/Clearcoat - 23 18 13 54
C 80 | Black Fluoropolymer/Clearcoat - - 20 12 32
D 80 | Metallic Fluoropolymer/Clearcoat - 18 15 34 67
E 30 | Black Hi Build Fluoropolymer (NOTE 2) - 36 36 - 72
F 30 | Metallic Hi Build Fluoropolymer/Clearcoat (NOTE 2) - 36 20 15 71
G 50 | Metallic Fluoropolymer/Clearcoat - 20 9 13 42
H 80 | Bright Anodized Aluminum/Clear Fluoropolymer 0.3 - - 15 15
I 80 | Bright Anodized AluminunyBlack Fluoropolymer 0.3 - 10 15 25

NOTE 1: Primer, color coat and clear thickness variation + 3 micrometers, total film thickness variation + 5 micrometers.
NOTE 2: Code E & F typically used for high wear applications such as rocker moldings.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

FLUOROPOLYMER PAINTED ALUMINUM SHEET
GM6091M

3.32 Coating Properties.  Coating thickness, Impact,
Flexibility and Formability, and Durability shall be tested rou-
tinely on every lot of material. All of the tests shall be
performed for initial coating system approval. Individual sup-
pliers could use all the tests to_monitor their process
periodically and report the results to Engineering.

3.3.2.1 Coating Thickness. First surface dry film thickness
shall meet requirements as shown in Table 1. Dry film thick-
ness of the backcoat shall be 7 to 10 um. Thickness shall be
measured per ASTM B244 (eddy current) or ASTM D1005,
Method A (micrometer).

3.3.2.2 Impact. The material shall withstand a 3.4 J direct
and reverse impact. Impact testing shall be performed per
ASTM D2794, and evaluation shall be conducted per
GM9071P without scribe.

3.3.2.3 Flexibility and Formability. The material shall show
no film removal after tape testing a sample deformed 6.32 mm
(indentation) per GM4471P.

3.3.2.4 Durability. Painted material and part durability shall
meet requirements of GM4350M, Class A336/GD.
Gravelometer rating shall be 6 min.

3.3.2.5 Exterior Exposure. The material shall show no sur-
face deterioration or embrittlement, delamination (loss of tape
adhesion), objectionable shrinkage (1/2% or 1.5 mm from any
ed%e), blistering, or objectionable color and gloss change after
6276 MJ/m’ of Florida exposure test per GM9163P, with parts
exposed @ 5°, facing South to direct weather. Maximum
allowable color change is 2.0 Hunter A E units when evaluated
with loosely adherent dirt and chalk removed, but not pol-
ished. Panels shall be cleaned per ASTM D4141, Section 7.6.
Color change shall be conducted using 10° standard observer
and CIE standard illuminant D65 per SAE J1545. After
Florida exposure, painted material and parts shall be tested for
humidity and tape adhesion, and chip resistance per
GM4350M, Class A336.

NOTE: When evaluating after Exterior Exposure and Xenon
Exposure, the numerical values for color and gloss change are
to be supplemented with a visual evaluation. The visual evalu-
ation shall take precedence over colorimeter or other
laboratory measurements.

3.3.2.,6 Xenon Exposure. The material shall show no surface
deterioration or embrittlement, delamination (loss of tape adhe-
sion), objectionable shrinkage (1/2% or 1.5 mm from any
ed%g , blistering, or objectionable color and gloss change after
2500 kJ/m? Xenon Arc testing, when conducted per GM9125P.
Color change must be 3.0 Hunter A E units max, when evalu-
ated using 10° standard observer and CIE standard illuminant
D65 per SAE J1545. Gloss retention measured @ 60° per
ASTM D523 must be greater than 75%. Panels are to be eval-
uated as removed with no polishing of the surface.

3.3,2.7 Wear Resistance. There shall be no wear through to
the substrate after 1000 cycles with the Taber abrader per
ASTM D4060, with CS-17 wheels and a 0.5 kg load applied to
each wheel. Wear through shall be rated rather than weight
loss. This test shall be performed as received and after direct
exposure in Florida (see 3.3.2.5). Wear resistance test not
required for Codes H and I due to thin film builds.

3.3.2.8 Thermal Shock. Paint adhesion shall meet the
re(w[irements of the Thermal Shock Test for Paint Adhesion
(GM9525P).

3.3.2.9 Cleanability. The coated aluminum sheet shall have a
satisfactorﬁ cleanability rating when tested per GM9126P,
Procedure B.

3.3.2.10 Detergent Resistance. The material shall show no
surface deterioration or embrittlement, delamination (loss of
tape adhesion), objectionable shrinkage, blistering, staining, or
visual color and gloss change following immersion in a deter-
gent solution for 24 h @ 74°C per ASTM D2248.

3.3.2.11 Bend Test. The coated aluminum sheet must with-
stand a 180" bend in any direction with no loss of coating
adhesion. Bend testing shall be conducted per ASTM D3794,
A minimum T bend, just above the fracture point of the alumi-
num, shall be used when conducting this test.

3.3.2.12 Compatibility with Adjoining Materials. The paint
film shall not mar, soften or stain, or cause marring, softening
or staining when placed in contact with exterior paints. To test
for comtgatibility with adjoining materials, a 50 x 50 mm sam-
ple of the coated aluminum shall be placed in contact with
adjacent or contacting exterior fa.ints. A 0.9 kg weight (3.5
kPa) shall be placed on the sample and the combination placed
in an air circ ating oven for 72 h @ 70°C. Remove test panels
from oven, removing weights and allow to cool at room tem-
perature for 1 h before separating.

3.3.2.13 Cold Impact. The material must withstand a 2.8 J
impact @ —-30°C without delaminating or cracking when tested
per GM9032P.

3.4 SURFACE AND FINISH REQUIREMENTS.

3.4.1 Appearance. The appearance of the coated sheet and
parts made from it shall present a smooth, continuous surface
which conforms in color, gloss, appearance and pressure mot-
tling to the approved standard issued by the Finish and Textile
Engineering Department of the appropriate vehicle group. In
order to meet this objective, the aluminum surface must
present a smooth, uniform, continuous surface free from blister
runouts, rinsing residues, or other defects. The material must
also be free of mechanical defects such as dings, dents, pim-
ples, and scratches which would cause the finished part to not
meet requirements of GM4348M.

3.4.2 Color. Production control to standard shall be main-
tained by visual examination.

3.4.3 Gloss. 30 Gloss and 50 Gloss. Production variation to
standard shall be maintained —3/+2 units when checked with a
60° gloss meter. 80 Gloss: Production shall be maintained @
80 units min when checked with a 60° meter and 60 units min
when checked with a 20° meter. Gloss shall be measured per
ASTM D523. (The 20° meter reading is not required for Codes
Hand 1)

4 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by the materials engineering
department as meeting the requirements of this specification.
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