The materials contained herein have been
reproduced and disiributed by Information

Handling Services, Tne. under agreement with
the owner, General Motors Corporation, NAO

Technical Standards Dept.

VND-6M 9984901-ENGL 1997 ER 900L379 0009710 421 EM

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

TOPCOAT SYSTEM, UNIVERSAL, 2-K BASECOAT/2-K CLEARCOAT
9984901

1 SCOPE. This specification covers the qualification and
performance requirements for exterior, two-component
basecoat/two-component clearcoat topcoat systems that per-
form over a wide process range on a variety of substrates.
These topcoats can be used on heat-sensitive plastics, flexible
plastics, and rigid metal or plastic parts.

1.1 Basecoat components of these systems are typically two-
component urethanes or urethane blends. They are identified
by 9984536 plus the individual WAXXXX color codes.

1.2 Clearcoat components of these systems are flexible, two-
component urethane chemistries identified by 9984510.

1.3 In addition the topcoat system is part of the total system
and must meet qualifications set forth in this specification and
those shown on engineering drawings. It must be compatible
with specific adhesion promoters and/or primers used with
specific plastic and metal substrates.

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

2 REFERENCED STANDARDS.

GM1000M GM4495M 9984801
GM4367TM GM4496M 9984810
GM4389M GM9620M 9984815
GM4493M 9984510 9984816
GM4494M 9984536 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.
Chart 1 of GM4493M must be completed prior to approval of
the product. The supplier must clearly define the usage target.

3.4 PANEL PREPARATION. Panels are to be prepared per
GM4494M for each usage type. Note that power washing per
9984801 is required.

3.5 COMPATIBILITY. Compatibility with associated materi-
als evaluated per GM4495M for the appropriate usage type.

3.6 PROCESSABILTY. General processability must be dem-
onstrated per GM4496M, except for 3.6 and 3.7.

3.6.1 In-Line Repair Age Latitude. Perform Table 1 in addi-
tion to GM4496M.

TABLE 1 - IN-LINE REPAIR MATRIX

OEM| Aging | Ad Pro| Recoat | Init | Humid | MCC
Film | Before | Before | Film | Adhes + Cycle
and | Recoat | Recoat| and Adhes A
Bake Bake

LH| 72h N T/T

IL/H 72h Y T

H/L 72h N T/T

HL| 72h Y T/T

L/H | 2 wks N T/T

L/H | 2 wks Y T

H/L | 2 wks N TT

H/L | 2 wks Y TT

3.6.2 Final Line Repair Latitude. Item 3.7 of GM4496M is

not required.

3.7 FILM THICKNESS (ASTM D1186). The coating must
meet all specific appearance and durability requiremnent 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. The acceptable range for a color or specific
pigmentation will be established during the annual
Pigmentation Evaluation (GM9620M), and will be approved
and released by NAO Paint Engineering.

3.7.1 Film Build Latitude. The specific clearcoat film build
range must be established by a Designed Experiment or a
matrix specified by GM4494M. Any exceptions to the values
in Table 2 will be noted on the Approved Source List for the
specific technology.

3.7.2 Film build requirements for Zone D or any deviations
to Zones A - C will be specified on individual part drawings.

TABLE 2 - BASECOAT FILM BUILD
REQUIREMENTS

Layer Zones A, B, C Zones A, B, C
™) (mils)
Basecoat
9984536 Range 13- 36 05-14
Clearcoat
9984510 Range 38 - 64 1.5-25

3.8 BAKE. Products that are approved to this specification
have an extended bake range of 82 to 132°C (180 to 270°F).
Time at substrate temperature typically varies from 20 minutes
to 90 minutes.
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NOTE: All TPO substrates require a 121°C (250°F) bake
somewhere within the process i.e. Adhesion promoter bake or
topcoat bake.

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

3.9 PROCESSING. The topcoat may be applied direct to
ABS, wet-on-wet with 9984810 adhesion promoter over TPO,
or over baked primer 9984815 or 9984816 on RRIM.

3,10 FLASH. Flash is typically 1 - 2 minutes between coats
of basecoat or coats of clearcoat. A 2 - 4 minute flash is
required between base and clear.

3.11 SPECIAL HANDLING. Basecoat and clearcoat may
require a dry nitrogen blanket to prevent the entry of moist air.
Isocyanate materials in the activator components will react
with water, alcohols, and certain other materials. Therefore,
precautions must be taken to assure that none of these are
present or introduced into storage containers or circulating sys-
tems containing materials noted above.

3.11.1 Reducers. All reducers must be urethane grade or
equivalent.

3.11.2 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 requirements 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 accor-
dance with the requirements detailed in GM4389M.

7 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Materials File under this specification
number have been qualified by engineering as meeting the
requirements of this specification. Sources are available
through the on-line MATSPC System.

8 GENERAL INFORMATION. This standard was origi-
nated by NAO Paint Engineering in April 1996.
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