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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

" TC SYSTEM, BC/CC, ETCH RESISTANT 1-COMPONENT CC
9984198

1 SCOPE. This specification covers the performance and
qualification requirements for rigid, exterior, etch resistant
basecoat/clearcoat systems. Materials approved under this
specification arc one-component, high solids solventborne
paints. They require different processing (such as mitrogen
blankets and/or higher bake temperatures) as compared to
standard acrylic-melamine enamel clearcoat systems and are
more resistant to acid etching and water spotting.

1.1 Basecoat components of these systems are high solids (45
to 50% volume solids), solvent-borne enamels identified by
9984505 plus the individual WAXXXX color code. These base-
coats are similar to 9984505 materials used in the 9984065 sys-
tem, but are modified for compatibility with the clearcoats.

1.2 Clearcoat components of these systems are identified by
9984242, They are solvent-borne, high solids (50 to 60% vol-
ume solids) materials with varying cross-linking chemistries.

1.3 Each combination of basecoat and clearcoat must be tested
and approved as a basecoat/clearcoat system. The individual
components are not interchangeable. In addition, the basecoat/
clearcoat system is part of the total paint system which must
meet Corporate goals for appearance and durability.

2 REFERENCED STANDARDS.
GM4348M GM9508P 9984170
GM4350M GM9620M 9984242
GM4354M 9984065 9984477
GM4364M 0984101 9984505
GM4367M 0984157 ASTM D1186

3 REQUIREMENTS. Materials submitted for qualification
to this specification must meet all the material, performance,
and processability requirements of GM4367M. Only key
requirements, exceptions, or additional requirements specific to
this type of basecoat/clearcoat are included herein. Once
qualified to these requirements, routine testing of pars is
covered by specification GM4350M.

3.1 FILM THICKNESS (ASTM D1186). All durability and
appearance requirements must be met within the range specified
for the technology and indicated in Table 1. 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 ultra violet opacity. The
acceptable range for a color or specific pigmentation will be es-
tablished during the laboratory workability phase of “Annual
Color” testing with agreed-upon primer or surfacer colors.

3.1.1 Film build requirements for Zones D/E may be superced-
ed by engineering release for specific vehicle lines. Other op-
tions may include basecoat only or color-keyed primer instead
of BC/CC.

TABLE 1 - FILM BUILD REQUIREMENTS

Coatings Zones A, B, C ZonesD, E
Basecoat Range 13-36 ym 10-30 pum
Basecoat Target per workability per engineering
Clearcoat Range 38-64 um 25-46 um
Clearcoat Target 48 um 28 um

3.1.2 Appearance zones are described in GM4364M and spe-
cifically identified by carlines in the PAD documents.

3.1.3 Maximum Film Build, For two-tones and repairs, apply
the minimum amount of film build required for color match and
leveling. Total topcoat film build must not exceed 225 um un-
less otherwise authorized for a specific technology.

3.2 APPEARANCE. The material must meet or exceed corpo-
rate specifications for gloss, DOI, orange peel and uniformity as
designated in GM4348M and GM4354M.

3.3 GRAVELOMETER (Brittleness) - GM9508P Method A.
The minimum ratings indicated below are required for paint on
metallic substrates under all conditions of bakes within the bake
latitude chart provided by the suppler and at maximum total al-
lowable film thickness per 3.1. Ratings over plastic substrates
are expected to be one rating higher.

Conditions Chip Rating

OEM, 1 in-line repair,
end-of-line repair,
1 year FL exposure

7 min

2 or more in-linc repairs, 6 min

2 or more years FL. exposure

3.4 ETCH RESISTANCE. Coatings approved under this speci-
fication are expected to provide the customer with a finish that
will prevent or minimize environmental etch and water-spot
damage to the extent that warranty costs and customer dissatis-
faction from this problem are nil. Since environmental condi-
tions vary from site-to-site and from year-to-year, comparisons
with control materials are our current method of defining “etch
resistance™. The responsible engineer must be consulted prior to
start of submission to verify which specific control(s) is to be
used.

3.4.1 Field Performance. Ultimate ficld performance is deter-
mined from surveys of production vehicles. In order to assess a
new technology prior to production, controlled exposure studies
will be made on large panels or parts at select sites, including
Jacksonville FL. “Etch-resistant” paint systems must demon-
strate a2 minimum improvement of 3 rating units better follow-
ing 14 weeks exposure in Jacksonville than the best 9984065
materials, or be equal to the best 9984157 or 9984170 materials
when using a 12 point scale. NOTE: Since actual outdoor condi-
tions vary from year-to-year, controls must always be run con-
currently.
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3.4.2 Laboratory Tests (GM9533P). There must be a signifi-
cant visual decrease in etch severity and/or a minimum of 5°C
increase in etch-free temperature compared to 9984065 materi-
als, and equal to or better than 9984170 materials. (NOTE:
These tests are to be used in conjunction with field exposures
and other supplier validations to demonstrate performance, as
no laboratory tests to date reliably duplicate outdoor environ-
ments.)

3.5 ANNUAL COLOR TESTING (GM9620M). After a
technology is approved to this specification, each new color or
pigmentation change must be evaluated per GM9620M to dem-
onstrate that all material, performance and processability re-
quirements are met prior to production implementation.

3.6 PROCESSABILITY REQUIREMENTS. Clearcoats cov-
ered under this specification are intended to be applied wet-on-
wet over the basecoat. Most processing equipment and material
requirements are the same as for conventional single component
clearcoats specified in 9984065 except as follows:

3.6.1 Bake. The target bake for these enamels can range from
25 minutes metal temperature @ 130 to 149°C. Supplier shall
provide bake time and temperature charts showing the bake pro-
cessing window wherein all performance requirements are met.

3.6.2. Final Line Repair. The end-of-line repair system
used will depend on the specific suppliers’ chemistry. There are
3 options:

A. Catalyzed OEM basecoat and clear, using component
catalysts specified in 9984477 or 998XXXX.

B. Catalyzed OEM basecoat plus a different clearcoat, as
specified in 9984101.

C. Different base and clear, such as materials used in the
after market.

3.6.2.1 Typical repair bake is 20 minutes @ 82 to 99°C mini-
murn unless qualified to lower temperatures.

3.6.3 Special Requirements. Some systems may require blan-
keting with dry nitrogen to prevent the entry of moist air. Cer-
tain metals or other chemicals may be prohibited from contact-
ing the clear, and some specific line cleaning procedures, fill
procedures, and tote handling may be specified. These require-
ments, if applicable, will be unique for a specific basecoat/
clearcoat combination.

3.6.4 Safety. The supplier must validate that no additional
health and safety steps are required as compared 9984065 acryl-

ic-melamine chemistries. Plant monitoring during trials is rec-
ommended as a routine to validate process control.

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 GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory), or equivalent, must be submitted
with any new submissions or where a composition change has
occurred.

6 INSPECTION AND REJECTION. All shipments of
material or parts under contract or purchase order manufactured
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
permitied without prior notification and approval by
engineering. 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 specificaion without
dependence 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 accordance
with the requirements detailed in GM4389M.

7 APPROVED SOURCES. Engineering qualification of an
approved source is required for this specification. Only sources
lited in the GM Corporatc 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 specification was
originated by NAO Paint Operations and approved by the Paint
Materials Specification Committee in June 1952.
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