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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

EXTERIOR TOPCOAT QUALIFICATION PROCEDURE
GM4367M

1 SCOPE. This specification defines the minimum per-
formance, compatibility, and processing requirements for
technology approval of ALL automotive exterior topcoats.
Topcoats and performance levels are defined by Classes,
Types, and individual 998XXXX specifications.

1.1 TOPCOAT CLASS. The topcoat Class is defined by
durability, which is the probability that the material will per-
form its intended function under specific conditions through its
intended product life cycle. For this specification, durability is
determined by weathering performance. (Florida exposure and
accelerated weathering tests.) Table 1A defines the general
topcoat classes. Chart 1 summarizes baseline performance cri-

teria.
TABLE 1A - TOPCOAT CLASSES
General
Class Description Durability Function

1 State-of-art body | Light hand polishing

BC/CC required after 5 yrs panel
exposure. No loss of film
integrity after 5 + yrs of
testing environment.

2 Most rigid BC/CC, | Light hand polishing
some flexibles or | required at 3-5 yrs of panel
monocoats exposure to restore gloss &

color. No loss of film
integrity at 5 yrs of testing
environment.

3 Monocoats, Moderate polishing required
flexibles at 2-3 yrs to restore gloss &

color. No loss of film
integrity at 4 yrs of testing
environment.

4 Specialty No loss of film integrity
application (per after 1-2 years of testing
998X XXX) environment.

5 Specialty Durability requirements vary
application (per depending on specific
998X XXX) application.

1.2 TOPCOAT TYPE. The topcoat Type is characterized by
requirements for panel preparation, basic testing, compatibility
testing, and processability testing for usage in a specific appli-
cation. Table 1B defines the general topcoat types. Chart 2

summarizes the minimum criteria for qualification.

TABLE 1B - TOPCOAT TYPE

Usage

Rigid body

Rigid parts

Rigid accent paint (body or parts)

Flexible body (fascia) or other flex parts

Flex accent paint

'ﬂlﬁUOW:P.'g

Miscellaneous - defined by 998XXXX

1.3 TOPCOAT 998XXXX  SPECIFICATIONS.

The 998XXXX's describe the materials’ chemistry, bake, film
build and any exceptions or additions to the minimum perfor-
mance requirements of this specification. Specific products are
listed under the appropriate 998XXXX by supplier and code
number in the MATSPC Approved Source List.

1.4 Once qualified and approved to a 998XXXX, additional
criteria must be met prior to production release of any topcoat
material to assembly plants or to outside sources for applica-
tion on parts.

14.1 Completion of plant-specific compatibility testing of
any materials not evaluated during technology approval per
GM4495M.

1.4.2 Completion of plant-specific process evaluation if out-
side of the range used for technology approval.

1.4.3 Completion of a plant-specific workability evaluation.

1L4.4 Demonstration that GM4364M (Painted Body
Appearance) and for GM4348M (Paint Parts Appearance) can
be met in plant trials.

1.4.5 Evaluation of colors/pigmentations per GM9620M.

1.4.6 Validation of plant specific plastic or metal finished part
performance with the topcoat per GM4350M.

1.4.7 Generation of APOPS numbers for approved combina-
tions of substrate, primer, and topcoat that were tested.

1.5 RESTRICTED AND REPORTABLE CHEMICALS
GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with the require-
ments listed in GM1000M, "Restricted and Reportable
Chemicals."

2 REFERENCED STANDARDS.

GM1000M GM9I501P 9981730
GM4348M GM9502P 9982075
GM4350M GM9503P ASTM D1186
GM4352M GM9504P ASTM D1236
GM4364M GM9505P ASTM D1308
GM4389M GM9506P ASTM D1474
GM4465P GM9508P ASTM D4366
GM4493M GM9509P ASTM E70
GM4494M GM9522P ASTM E1356
GM4465M GM9533p SAE J1960
GM4496M GM9534P SAE J2020
GM9071P GM9620M

GM9163P 9981329

3 REQUIREMENTS. The GM engineer responsible for
technology qualification shall be contacted prior to test initia-
tion to determine potential usage for the product and to define
the specific test protocol to be followed. The primary require-
ments are listed below.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Paint

EXTERIOR TOPCOAT QUALIFICATION PROCEDURE
GM4367M

3.1 TOPCOAT SUBMISSION INFORMATION
REQUIREMENTS (GM4493M). A complete package of
information and data must be provided prior to 998XXXX
approval.

3.2 PANEL PREPARATION PROCEDURE (GM4494M).
Panel preparation for each type of technology and test condi-
tion for basic durability testing and cure chart definition is
shown in GM4494M.

3.3 PERFORMANCE REQUIREMENTS. The tests below
cover basic requirements for technology approval. The mini-
mum performance level for each type and class of exterior
topcoat is specified in Chart 1. More stringent requirements for
specific technologies will be indicated in the individual
998XXXX’s. Unless otherwise specified, testing is started 72 h
after the bake or drying cycle to allow for aging.

3.3.1 Gravelometer (GM9508P).

3.3.1.1 Method A. Freezer @ -23°C (-10°F). (Stones, panels
and machine are in the freezer.)

NOTE: Data from this test is compared to that obtained in
3.3.1.2 to determine if the technology is subject to embrittle-
ment at cold temperatures.

3.3.1.2 Room Temperature. (Stones, panels, and machine @
24+ 3C[75+5F])

3.3.2 Adhesion (GM9071P).

3.3.2.1 Method A (Cross Hatch). Maximum of 5% removal
per pictorials.

3.3.2.2 Method B (Cross Cut). Maximum of 5% removal per
pictorials.

3.3.3 Quick Knife Adhesion (QKA) (GM9522P). No con-
tinuous peeling. There must only be cohesive failure. No
adhesive failure between any layers.) Note that this is for the
cure response test of Type A materials only.

3.3.4 Humidity Test (GM4465P). Standard test time is 96 h.
No blistering, discoloration or adhesion loss.

3.3.5 Hardness. (Reference information.)
3.3.5.1 Tukon (ASTM D1474-92).
3.3.5.2 Konig (ASTM D4366).

3.3.6 Cycle Test (GM9505P). No cracking or adhesion loss
using Cycle I. Run 15 cycles.

3.3.7 Mar Resistance. (Per engineering agreement, such as
carpet test, car wash test, etc.) Cormpare to a control.

3.3.8 Solvent Resistance (GM9509P) MEK (9981329) and
Xylene (9981730). Rating of 0 or 1 on a scale of 1 - 5,
where 0 = no removal or color change.

3.3.9 Chemical Resistance - Environmental & Plant Materials
(GM9533P). Compare etch-free temperatures to those of the
controls. Specific environmental materials are listed in
GM9533P, Section 3.1. Typical plant materials are list in
Section 3.2.

NOTE: Use plant specific materials if there is a target plant.

3.3.10 Gasoline Dip Test for Painted Parts (GM9501P).
Evaluate topcoat softening and color change after 24 h of
humidity per GM4465P with the following fuels:

a. Mobil unleaded gasoline (or Canadian equivalent).
b. Blend of 85% Mobil unleaded gasoline, 15% metha-
nol.

3.3.11 Environmental Damage Resistance. Comparison with
controls in Jacksonville, Fla. Etch Resistance is classified bya
Jacksonville Rating.

3.3.12 Flexibility (GM9503P).

3.3.12.1 Mandrel bend at room temperature 24 + 3°C (75°F +
5). The mandrel diameter is 4X thickness of substrate. There
shall be no cracking of the paint or the substrate.

3.3.12.2 Mandrel Bend @ -30°C (-20°F). The mandrel
diameter is 19X thickness of substrate. There shall be no
cracking of the substrate or the paint.

3.3.13 Dime Scrape (GM9506P). To be performed on rigid
substrates. Rate adhesion as good, fair, poor, or very poor. A
minimum adhesion rating of "fair" will be accepted.

3.3.14 Knife Cross Hatch Adhesion Test (GM9502P).

To be performed on flexible substrates. Rate adhesion on a
scale of 10 - 2 with 10 being no removal of paint and 2 being
excessive paint removal. A minimum rating of 8 will be
accepted.

3.3.15 Yellowing. Yellowing will be evaluated by colorime-
ter measurements (L*, a*, b*) to assess levels of color shift
after extended bake time and/or temperature or for maximuni
film build of clearcoat. The Ab shall be no more than 0.5 to
characterize boundary limits.

3.3.16 Oven Age (GM9504P). Age paint for plastic parts for
7 days in an oven at 82°C (180°F) and then check tape adhe-
sion per GM9071P.

3.3.17 Accelerated Weathering. Accelerated weathering tests
are used an an aid in predicting long term durability perfor-
mance. Testing must be done against a control. New
technologies must be taken to failure or to established perfor-
mance limits for cwrrent technologies. The performance criteria
indicated below is to be used as a guideline. It is based on cur-
rent technologies that have long term exposure histories in the
field. Note that white pancls have a history of yellowing in
accelerated tests and must be compared to controls in acceler-
ated testing and in Florida exposure tests (1 yr minimum).
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EXTERIOR TOPCOAT QUALIFICATION PROCEDURE
GM4367M

3.3.17.1 QUV Exposure (SAE J2020) + 96 h Humidity &
Adhesion. Inspect test materials at the half way point for each
type of technology. Rate panels for gloss and DOI retention,
cracking, color change, and yellowing. Evaluate polish back
(hand polish only) if gloss retention is below minimum specifi-
cation using 3M Finesse-It Final Finish Easy Cleanup
(9982075).

NOTE: An additional panel must be run to failure or to 5000
h. Take readings every 500 h, starting at 2000 h. Durability
Class is defined by the maximum hours for 80% gloss reten-
tion (polished), no cracking, and retention of film integrity
after 96 h humidity.

3.3.17.2 Xenon Exposure (SAE J1960 - Exterior Cycle + 96 h
Humidity & Tape Adhesion). Pull one sample at an interme-
diate exposure time for the targeted type of technology. Run an
additional sample to failure, or to 5500 kJ. Rate panels the
same as for QUV. Durability Class is defined by the maximum
kj for 80% gloss retention (hand polished with 3M Finesse-It
Final Finish Easy Cleanup 9982075), no significant color
change, no cracking, and retention of film integrity after 96 h
humidity.

3.3.18 Florida Exposure (GM9163P) Plus Test. Exposure
duration establishes the technology class. Basic criteria is the
length of time that the topcoat can maintain 80% of gloss (af-
ter light hand polishing with 3M Finesse-It Final Finish Easy
Cleanup 9982075), changing color more than slightly, and
maintaining film integrity. Additional testing is done after
exposure. Type A, B, and D technologies must have a mini-
mum of 24 months exposure history prior to production
release. GM9163P, Procedure 1 (Black Box Exposure) is to be
followed. Flexible samples should be mounted to metal panels
prior to exposure.

NOTE: Florida exposure performance takes precedence over
accelerated weathering tests.

3.3.19 UV Transmission (GM9534P). Panels must be pre-
pared per the conditions in Table 2 at minimum basecoat/
monocoat film build. Report data as specified in GM9534P for
BC only, CC only, and the BC/CC combination (or monocoat)
at each bake condition.

TABLE 2 - UV TRANSMISSION SAMPLE
CONDITIONS
Layer Film Build Bake*
BC Only Color min 25 minutes @ T
CC Only 25 uym 25 minutes @ T
Tint/Mica CC 13 pm 25 minutes @ T
BC+ CC Color min + 25 Y | 90 minutes @
CC (T + 15°C)
BC+ CC Color min + 25 p |25 minutes @ T
CC
Monocoat Color min 90 minutes @
(T + 15°C)

* Bake is based on a target time of 25 minutes at substrate
target temperature, T, unless otherwise specified in the tech-
nology development. Any deviations must be discussed with
the responsible engineer.

3.4 BASIC COMPATIBILITY TESTING. Topcoats must be
compatible with all materials they contact as part of typical
processing. This specification defines requirements for the dif-
ferent types of topcoat. Compatibility demonstration must
include performance over a typical range of process condi-
tions. If the topcoat is targeted for a plant that operates outside
of the typical window, extend the process range. (Full compati-
bility GM4495M.)

3.4.1 Windshield Bonding Compatibility - GM4352M - Row
A. This testing must be done for all Type A topcoat candi-
dates and may be required for some Type C materials. (See

998XHXX).

NOTE: Primer and adhesive must be applied within 1 h after
bake.

3.4.2 Miscellaneous Layer Compatibility (BC/CC Systems
Only). An understanding of adhesion to different layers must
be determined to establish process controls, Conditions are tar-
get film build, sanding vs no sanding (600 grit maximum). The
combinations of layers listed below are to be baked and tested
as indicaated in Table 3 for Type A body systems. Evaluate
3.4.2.1,3.4.2.2,3.4.2.4 and 3.4.2.6 for Type B and D topcoats.

3.4.2.1 Clearcoat on top of baked basecoat (Red, Lt Met.).

3.4.2.2 Basecoat/clearcoat on top of baked basccoat (Red, Lt.
Met.).

3.4.2.3 Clearcoat on top of baked surfacer.

3.4.2.4 Basecoat wet-on-wet over surfacer plus BC/CC
(White, Lt. Met.).

3.4.2.5 Clearcoat on top of baked ELPO primer. (Target and
high bake only.)

3.4.2.6 Clearcoat on top of baked clearcoat.
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