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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes ~ Paint

BASECOAT/2 COMPONENT RIGID NON-URETHANE CLEARCOAT SYSTEM
9984159

1 SCOPE. This specification covers the performance and
qualification requirements for nigid exterior 2 component
non-urethane clearcoat systems. Typical volume solids as
sprayed are 37 to 45% for basecoat and 50 to 60% for
clearcoat.

1.1 The basecoats are covered as components under specifi-
cation 9984507 and are similar to the materials used in the
9984065 system. Clearcoats in this specification can be used
only on rigid or semirigid substrates and are covered as
components under specification 9984508. The basecoat/
clearcoat enamel is part of the total paint system which must
meet Corporate goals for appearance and durability.

2 REFERENCED STANDARDS.

GM4350M GM9620P 9984470
GM4364M 9984065 9984507
GM4367T™™ 9984101 9984508
GM9508P 9984460 ASTM D1186

3 REQUIREMENTS. Materials submitted for qualifica-
tion to this specification must meet all the material, perfor-
mance, and processability requirement 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 parts
is covered by specification GM4350M.

3.1 Film Thickness (ASTM D1186). The coating must meet
all specified appearance and durability requirements within
the film build ranges as shown in Table 1. The categories of
normal and weak hiding colors are guidelines only. The
actual acceptable range for a color or specific pigmentation
will be dictated by appearance and hiding capability estab-
lished during the workability phase of Annual Color testing,
as per GM9620P.

TABLE 1 - FILM THICKNESS RANGE

(TARGET) - um
Primary Secondary
Coating Durab/Appear | Durab/Appear
(Zones A,B,O" | (Zones D.E)*V
Norma! Hiding Colors
Basecoat 13 - 25 (18) 8 - 18 (10
Clearcoat 38 - 51 (43) 18 — 38 (25)
Weak Hiding Colors
Basecoat 20 - 41 (30) 18 - 36 (20)
Clearcoat 36 - 46 (43) 15 — 30 (20)

(A ppearance zones are specified in GM4364M. Exceptions to these film
builds on specific car lines must be re-evaluated for durability.

3.1.1 Maximum Film Build. For two-tones and repairs,
apply the minimum amount of film build required for hiding
and leveling. Total topcoat film build must not exceed
225 um unless 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 GM4248M and GM4354M.

3.3 Gravelometer (GM9508P, Method A). A minimum
rating of 7 on metallic substrates or & on plastic substrates,
under all conditions of bakes within the bake latitude charts
provided by supplier, combinations of in line and final line
repairs and associated bakes, and maximum total allowable
film thickness per 3.1.

3.4 Topcoat Pigmentation Testing. (GM9620P). All new
topcoat colors or pigmentation changes made for Annual
Color programs must meet the specified requirements prior to
production implementation.

3.5 Processability Requirements. Clearcoats covered under
this specification are intended to be applied wet-on-wet over
the basecoat. Most processing equipment and material re-
quirements are the same as for conventional single component
clearcoats specified in 9984065 except that 2 circulating
systems are required for the clear.

3.5.1 Cleaning. Line strippers containing reacting materials
must be completely removed from the circulating system
prior to system fill.

3.5.2 Reducing Solvents. Urethane grade solvents may be
required.

3.5.3 Pot Life. Minimum pot life is 30 minutes after mixing
under normal operating conditions. Supplier must provide
relationships of temperature, humidity, and time after mixing
that the clearcoat can be sprayed without adversely affecting
appearance and durability. (Pot life is the length of time after
mixing that the clearcoat can be sprayed at expected quality
levels with no adverse affect on durability.)

3.5.4 Mix Ratio. The supplier must determine the target mix
ratio and mixing latitude of each component. All testing must
be designed to evaluate the effects of the mix ratio on the
appearance and performance properties of the paint system
(gloss, DOI, yellowing, chip resistance, humidity, gasoline
resistance, and repairability.

3.5.5 Flash. Typical flash times are 1 minute between
basecoat coats or clearcoat coats, 3 minutes minimum
between basecoat and clearcoat, and 6 minutes prior to oven
entrance.

3.5.6 Bake. The nominal bake for these enamels is 25
minutes metal temperature at 107 to 135 C. Supplier shall
provide bake time and temperature charts showing the bake
processing window wherein all performance requirements are
met.

3.5.7 Final Line Repair. The OEM basecoats are intended to
be catalyzed with 9984060 acid catalysts to achieve cure at
final line repair temperatures. The repair clearcoats may be
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catalyzed 9984508 materials or separate clears as specified in
9984101. Nominal repair bake is 20 minutes at 82 C mini-
mum unless qualified to lower temperatures.

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 engincering as mecting 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 manufac-
tured to this specification shall be equivalent in every respect
10 the initial samples approved by enginecring. There shall be
no changes in cither formulation or manufacturing processes
permitted without prior notification and approval by engi-
neering. 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 responsibili-
ty for incoming shipments mecting this specification without
dependence upon purchaser’s inspection.

7 APPROVED SOURCES. Engincering qualification of
an approved source is required for this specification. Only
sources listed in the GM Corporate 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 is a newly issued
specification approved by the Paint Committee in July, 1990.
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