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1 SCOPE. This specification defines the minimum per-
formance and processing requirements for approval of all
automotive exterior composite surface preparations and some
interior composite preparations. The materials and processes
used in surface preparation must be qualified as a system.

1.1 SURFACE PREPARATION SYSTEM. A System is
defined by the types of chemicals and their combination to be
used in the surface preparation system. The 3 distinct surface
preparation systems are defined in Table 1.

TABLE 1 - SYSTEM DEFINITIONS

System Chemical Components

A Cleaner Only

B Cleaner and Rinse Aid (Surfactant or Surface
Modifying)
C Emerging Technologies

1.2 Once qualified and approved to this specification, addi-
tional criteria must be met prior to production release to an
assembly plant or an outside source for application on parts.

1.2.1 General Motors Approved Paint On Plastics Systems
(APOPS) approval must be obtained. See GM APOPS Exterior
Approval Process for Exact Testing to be performed.

2 REFERENCED STANDARDS.

GM4465P GM9501P GM9525P
GMO9071P . GM9505P SAE J1960
GM9163P GM9508P

3 PROCEDURES. The NAO Paint materials engineer
responsible for technology qualification shall be contacted
prior to test initiation to determine potential usage for the
product and to define the specific test protocol to be followed.
The primary requirements are listed below:

3.1 SUBMISSION. To initiate a material approval, the pre-
treatment supplier must provide a submission letter to the
NAO Paint Materials group.

3.1.1 The submission letter must contain the following infor-
mation:

. Purpose of the submission

. Description of the product(s)

. Comparison to current, approved products

. Site of origin

. History of product evolution

. Material Safety Data Sheet (MSDS)

. Key data for evaluating environmental impact

(VOCs, Wt%, Vol%, Discharge metals, pH, etc.)

. Substrate/paint layering combination to be used
for evaluation (i.e. specific substrates, primer
and/or topcoat system)

3.2 TEST WORK ORDER. After receipt of the submission
letter, the responsible NAO Paint materials engineer will issue
a test work order number. No testing for qualification to this
specification is to be performed unless a test work order num-
ber has been assigned.

4 PANEL PREPARATION. The following procedures
must be followed when preparing panels for material develop-
ment:

4,1 SUBSTRATE. The substrates used to qualify the material
must be GMP approved. Two (2) substrates, a rigid and a flex-
ible (typically SMC and TPO), are to be used for all panels in
the qualification process.

4.2 SURFACE PREPARATION.
must be used.

The system to be qualfied

43 ADHESION PROMOTER. When needed (TPO), the
material must be 998XXXX approved. The material is to be
processed at the target bake and film build conditions as speci-
fied in the test work order.

4.4 PRIMER. When needed, the material must be 998XXXX
approved. The material is to be processed at the target bake
and film build conditions as specified in the test work order.

45 TOPCOAT. All panels must be topcoated with a
998XXXX approved topcoat system. The material is to be pro-
cessed at the target bake and film build conditions as specified
in the test work order.

4.6 The combination of substrate, adhesion promoter/primer
(if necessary), and topcoat must be an APOPS approved com-
bination.

4,7 All pertinent processing information must be recorded
including all washer parameters listed in Tables 4 and 5 as well
as paint film builds and bake profiles (DATAPAQ or equiva-
lent).

5 MATERIAL QUALIFICATION TESTING. Material
combinations are to be qualified according to their system
identification. All testing is to be performed in 100 x 300 mm
(4 x 6) panels or surrogate parts.

5.1 SYSTEM A - CLEANER ONLY. Prepare panels per the
cleaner variables listed in Table 2. Where typically Conc. Low
(L) = 1% and High (H) = 5%; Temp L = 50°C and H = 67°C;
Time L = 60 s and H = 120 s. Deviations to the above vari-
ables may be granted per written authority from the
responsible NAO Paint materials engineer.
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TABLE 2 - SYSTEM A QUALIFICATION

Concentration Temperature Time
L L L
H H H

5.1.1 The following tests must be performed. Two (2) colors,
Red Mica and Lt Metallic are to be used. In an effort to con-
serve panels, multiple tests may be performed on one panel
where feasible.

5.1.1.1 Initial Tape Adhesion (GM9071P).

5.1.1.2 GM4465P and GM9071P - 96 h humidity followed
by Tape Adhesion.

5.1.1.3 Gasoline Resistance, Dip and Immersion Methods
(GM9Y501P).

5.1.1.4 GM9505F, GM4465F, and GM9071P Moisture Cold
Crack, Cycle A - 15 cycles followed by 24 h humidity plus
Tape Adhesion.

5.1.1.5 Chip Resistance (GM9508P). Perform on Rigid
Substrate only.

NOTE: Approximate number of panels required = 2 conditions
x 3 panels for testing x 2 colors x 2 substrates + 4 chip panels
= 28 total panels. i

5.2 SYSTEM B - CLEANER AND RINSE AID
(SURFACTANT OR REACTIVE). Prepare panels per the
cleaner and rinse aid variables listed in Table 3. Where typi-
cally cleaner Conc. L = 1% and H = 5%; Cleaner Temp L ~
50°C and H = 67°C; Cleaner Time L = 60 s and h = 120 s;
Rinse Aid Conc. L = .03% and H = .07%; Rinse Aid Time L =
20 s and h = 60 s. Deviations to the above variables may be
granted per written authority from the responsible NAO Paint
materials engineer.

TABLE 3 - SYSTEM B QUALIFICATION

Cleaner Rinse Aid
Prep Conc | Temp | Time Conc Time
1 L L L L L
2 H H H H H
3 L L L H H

5.2.1 The following tests must be performed. Two (2) colors,
Red Mica and Lt Metallic are to be used. In an effort to con-
server panels, multiple tests may be performed on one panel
where feasible.

5.2.1.1 Panel Characteristics:

5.2.1.1.1 Record Surface tension in dynes/sq. cm both prior
to and after surface preparation.

5.2.1.1.2 Prepare panels both with and without rinse aid.
Perform a FTIR analysis on both samples.

5.2.1.2 Initial Tape Adhesion (GMS071P).

5.2.1.3 GM4465P and GM9071P 96 h humidity followed by
Tape Adhesion.

5.2.1.4 Gasoline Resistance, Dip and Immersion Methods
(GM9501P). :

5.2.1.5 GM9505F, GM4465P, and GM9071P Moisture Cold
Crack, Cycle A followed by 24 h humidity plus Tape
Adhesion.

52.1.,6 Chip Resistance (GM9508P). Perform on rigid sub-
strate only.

5.2.1.7 Weather Testing. Perform only for Prep 3 as defined
in Table 3 and only on flexible panels. Prepare panels with and
without rinse aid.

52.1.7.1 SAE J1960 - xenon apparatus, 2500 kI Exterior
Cycle - 2 panels/condition. (2 colors x 2 conditions x 2 Tests =
8 Panels)

a. Test 1 - Perform GM4465P and GM9071P 96 h
humidity and tape adhesion following xenon expo-
sure.

b. Test 2 - Perform an appearance evaluation - record
gloss and L, a, b readings before and after xenon
exposure and report gloss retention.

5.2.1.7.2 GMO9163P Florida Exposure - 12 months - 5
degrees south black box (with and without rinse aid). Followed
by GM4465P and GM9071P - 96 h Humidity and Tape
Adhesion, GM9505P Moisture Cold Crack - Cycle A and
GM9I501P Gasoline Resistance Dip and Immersion, Retain 1
panel for appearance evaluation - record gloss and L, a, b read-
ings prior to submission to Florida and after Florida exposure.

NOTE: Florida Exposure Panels = 2 preparations x 2 colors x
4 tests = 16 panels

NOTE: Approximate number of total panels required = 3 prep-
arations x 7 panels for testing x 2 colors = 42 panels + 8 xenon
panels + 16 Florida exposure panels = 66 total panels.

53 SYSTEM C - EMERGING TECHNOLOGIES.

Any technology other than a conventional cleaner or rinse aid
Inay require more extensive testing than is outlined in this
specification. Please see the responsible NAO Paint materials
engineer for the requirements for qualification.

6 PRODUCTION PROCESSING PARAMETERS.

The following minimum requirements must be met for the sur-
face preparation unit treating plastic parts for subsequent
painting operations. It is intended that all said units meet these
minimum requirements. However, recognizing that this may
not always be possible, deviations from such may be granted
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