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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

TOPCOAT SYSTEM, FLEXIBLE WATERBORNE BASECOAT/2-K CLEARCOAT
9984529

1 SCOPE. This specification covers the qualification and
performance requirements for flexible, exterior, waterborne
one-component basecoat/two-component, solvent borne clear-
coat topcoat systems for use over flexible plastic substrates,
typically TPO or RIM.

1.1 Basecoat components of these systems are waterborne
technologies and are identified by 9984434 plus the individual
WAXXXX color codes.

1.2 Clearcoat components of these systems are two-compo-
nent solvent borne urethane or blended urethane chemistries
identified by 9984523.

1.3 Each combination of specific basecoat and clearcoat must
be tested and approved as a basecoat/clearcoat system. The
individual components are not interchangeable. In addition, the
topcoat system is part of the total system and must meet quali-
fications set forth in this specifiction and those shown in
engineering drawings. It must also be compatible with specific
adhesion promoters and/or primers used with specific plastics.

1.4 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials suppliers to this specification
must comply with the requirements listed in GM1000M, '"Re-
stricted and Reportable Chemicals."

2 REFERENCED STANDARDS.

GM1000M GM4494M 9984801
GM4367TM GM4495M 9984434
GM4389M GM4496M 9984523
GM4493M GM9620M ASTM D1186

3 REQUIREMENTS. Materials approved to this specifi-
cation will be evaluated per GM4367M, Type D.

3.1 DURABILITY PERFORMANCE. Minimum perfor-
mance is Class 2 per GM4367M.

3.2 ETCH RESISTANCE. Minimum etch rating is 6 per the
Jacksonville rating system, or equal to typical OEM body sys-
tem controls for a given exposure test.

3.3 SUBMISSION INFORMATION REQUIREMENTS
(GM4493M). Table 1 of this specification must be completed
prior to approval of the product.

3.4 PANEL PREPARATION. Panels are to be prepared per
GM4494M for Type D materials. Note that power washing per
9984801 is required.

3.5 COMPATIBILITY. Compatibility with associated materi-
als is evaluated per GM4495M for Type D usage.

3.6 PROCESSABILITY. General processability must be
demonstrated per GM4496M, except for 3.6 and 3.7,

NOTE: The process used to create the test panels must be pro-
duction capable.

3.6.1 In-Line Repair Age Latitude (3.6 of GM4496M) aging
time is changed:

3.6.2 Final Line Repair Latitude. Section 3.7 of GM4496M is
not required.

3.7 MIX RATIO. The supplier must determine the target and
latitude of the mix ratio of the clearcoat components. A
Designed Experiment (DOE) is recommended for the demon-
stration. A minimum variation of + 20% from the initial target
must be evaluated. Evaluation criteria are:

General Appearance
Gloss

DOI

Humidity Adhesion
Flex

Moisture Cold Crack
3500 kJ Xenon WOM

3.8 FILM THICKNESS (ASTM D1186). The coating must
meet all specified appearance and durability requirements
within the general film build ranges as indicated in Table 2.
Individual colors may have narrower ranges for optimum
appearance. Individual colors may also have higher minimum
film builds than the technology minimum due to hiding or
ultraviolet opacity. Some colors may require a color keyed
primer to obtain color match. The acceptable range for a color
or specified pigmentation will be established during annual
"Pigmentation Evaluation" (GM9620M), and will be approved
and released by NAO Paint Engineering.

3.8.1 Film Build Latitude. Typical operating ranges are
shown in Table 2. The specific basecoat ranges will be
released as stated above and will contain information on color
keyed primers. the specific clearcoat film build range for indi-
vidual technologies must be established by a Designed
Experiment or a matrix ranging from 1.0 to 2.5 mils
(25 to 64 p). Performance criteria are Xenon weatherometer,
Florida exposure, flexibility, humidity adhesion, chip
resistance. Any exceptions to the values in Table 2 will be
noted on the "Approved Source List" for the specific technol-

0gy.

3.8.2 Film build requirements for Zone D or any deviations
to Zone A-C will be specified on individual part drawings.
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TABLE 1 - IN-LINE REPAIR MATRIX

OEM Aging ADPRO Recoat Initial Humidity MCC Cycle A
Film and Bake | Before Recoat | Before Recoat | Film and Bake Adhesion + Adhesion
L/H 72 h N T/T
L/H 72 h Y T/T
H/L 72 h N /T
H/L 72 h Y T/T
L/H 2 wks . N T/T
L/H 2 wks Y T/T
H/L 2 wks N T/T
H/L 2 wks Y /T

TABLE 2 - FILM BUILD REQUIREMENTS

Layer Zones A, B, C Zones A, B, C
(pm) (mils)
Basecoat
9984434 Range 10 - 36 04-14
Clearcoat
9984523 Range 38 - 64 1.5-25

3.9 BAKE. Products that are approved to this specification
have a typical bake range of 116 to 135°C (240 to 275°F) with
time at substrate temperature varying from 20 to 90 minutes
wherein all appearance and performance requirements are met.
Cure charts must be developed as specified in GM4494M to
define technology limits for each product.

3.9.1 Bake Window. Cure charts must be developed as speci-
fied in GM4494M to define technology limits for each
product. Once developed and approved the bake chart is
signed by NAO Paint Engineering and is the only acceptable
document for defining cure.

3.10 APPLICATION. These topcoats are designed to be
applied over an adhesion promotor or bake primer. A color
keyed primer may also be necessary to obtain color match.

3.11 FLASH. Flash is typically 1 to 2 minutes between coats
of basecoat or coats of topcoat. Waterborne basecoat requires a
dry-off prior to clearcoat application that removes 85 to 95%
of the water. Typical heated flash time before clear is 6 to 8
minutes. The typical flash method is convection air @ 88 to
99°C (190 to 210°F) air temperature with a turnover ratio of 5
to 6 times per minute. The parts must be cooled down to 32 to
38°C (90 to 100°F) prior to clearcoat application.

3.12 SPECIAL HANDLING. Clearcoat should be blanketed
with dry nitrogen to prevent the entry of moist air. Isocyanate
materials in the activator component of the clearcoat will react
with water, alcohols, and certain other materials. therefore,
precautions must be taken to assure that none of these are pre-
sent or introduced into storage containers or circulating
systems containing materials noted above.

3.12.1 Reducers. All clearcoat reducers must be urethane
grade or equivalent.

3,12.2 Safety. Special precautions must be taken to limit pul-
monary inhalation of fumes and direct skin contact with
unreacted isocyanate materials. Local plant safety procedures,
agreements, and monitoring procedures should be followed.

4 SOURCE SHIPMENT RESPONSIBILITY.

It will be the responsibility of the supplier to insure that the
material is not exposed to temperatures during shipment which
would cause the material to fail to meet any of the require-
ments of this specification.

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

5.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever a composition change has
occurred.

6 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. In addition the supplier
shall be responsible for submitting a CERTIFICATE OF
ANALYSIS with each batch of material arriving at a plant.
This document shall be prepared and provide data in accord-
ance with the requirements detailed in GM4389M.
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