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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

EXTERIOR TOPCOAT PROCESSABILITY TESTING
GM4496M

1 SCOPE. This specification covers the requircments for
process evaluation of topcoats as part of the qualification
requirements of GM4367M.

1.1 Processability includes establishing the process control
limits (bake, film build) and understanding the impact of the
material on plant facilities (booth cleaning, water treatment,
etc.).

2 REFERENCED STANDARDS.

GM4389M
GM9690P

GM1000M 9982075

GM436™

3 REQUIREMENTS.

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

3.2 APPEARANCE MATRIX. Gloss, DOI, and orange peel
must be evaluated as a function of film build/fluid flow to
determine the basic process sensitivity. Production-repre-
sentative guns and bells must be used. The standard guns and
bells are; Sames 502 Electrostatic guns and Behr Bells. Use
target gun and bell parameters for all settings such as air, volt-
age, etc. Bake at target conditions. Select two levels of
basecoat film (upper and lower limits for the specific color)
and three levels of clearcoat (or monocoat) film build (lower
limit, target, upper limit) for each color. Evaluate both horizon-
tal and vertical sprayouts and bakes. Colors to be evaluated are
red mica and light metallic. A current production control is to
be run for each color. Report base coat and clearcoat fluid flow
and film build, position (vertical or horizontal), DOI, Gloss,
and orange peel. Note the specific equipment used or the test.

3.3 YELLOWING. Report yellowing (white only) L*, a*, b*
as a function of bake time/temp and clear film build.

3.4 SAG/POP/STRIKE-IN RESISTANCE (GM9650P).
Evaluate versus a control. Check white, It. metallic, and red
mica and clear colors (monocoat or BC/CC).

3.5 OEM IN-LINE REPAIR CYCLES. Establish the number
of times (maximum of 9) a topcoat can cycle through the paint
oven without recoat and maintain all properties per Table 2.
Cool panels to room temperature prior to start of the next

cycle.

NOTE: Terminate test if failures occur prior to completion of
9 cycles.

Prepare 2 extra panels per color and use these to determine a
more precise failure point once the system has been screened.
Each bake cycle is 25 minutes at substrate temperature. Use
white, It. metallic, red and black colors.

TABLE 2 - IN-LINE REPAIR CYCLES

Conditions Responses
Init/Humid
Bake | Film Adhes Chip | Yellowing | Flex
T T 1,3,6,9 1,369 ] 1,3,6,9
Cycles Cycles Cycles

(4 Colors X 4 Cycles X 1 P/Response = 16 P)

3.6 RECOAT CYCLES. Establish the number of in-line
recoats (maximum of 4) and maximum film build that can be
applied without affecting chipping, adhesion, and flex. Use tar-
get bake and target film, Use white and lit. metallic colors per
Table 3.

TABLE 3 - MAX NUMBER OF RECOATS

Total | Graver. | S | Humiq
TABLE 1 - APPEARANCE MATRIX Recoats | TC | Freezer g;;f‘l + Adhes | F1eX
D P 1
B.C. |B.C.| C.C. |C.C. e
Sample Flow | Fitm | Flow | Film Position ;] Gloss e 2
I 3
New 4
Red
Mica NOTE: Data on 1 & 2 recoats is established in the basic
Control qualification section.
Red
Mica 3.7 IN-LINE REPAIR AGE LATITUDE. Determine if there
New Lt are any time constraints on OEM aging prior to repair or two
Met tone. Test with White and Lt. Metallic Colors only as per Table
4. Sand 1/2 of each panel. Provide information on the process
Control latitude mix ratios, etc. If any test failures occur, determine the
Lt Met maximum time allowed prior to recoat.
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TABLE 4 - IN-LINE REPAIR AGE LATITUDE
| Aging | Recoat | . | Humia ¢
and Before | Film and Adhes + Sand a
Bake Recoat Bake Adhes v
L/H 1h T/T
H/L 1h /T
LH 72h T/T
L/H 72h /T

3.8 FINAL LINE REPAIR. The supplier must provide infor-
mation on the process latitude of the final line repair system
selected for the new OEM topcoat. (Type A topcoat only.)

3.8.1 Material Variables. This test applies to 2 component
(catalyzed or urethane) OEM topcoats. Evaluate per Table 5
using target films and bakes and 4 colors.

NOTE: A designed experiment can be used as an altemate.

TABLE 5 - FINAL LINE REPAIR MATRIX

A I
o Leveror | Bake | Bake | tatium |af3) v,
¢ Mix Ratio ol ®
1P

1 T T T
2] Max L L

Min L L

Max Max Max
5 Max Min Min
6 T L L
7 T H H

3.8.2 Process Variables. Dectermine impact of time before
recoat of the OEM system per Table 6 using White & Lt.
Metallic colors, and target repair bake.

TABLE 6 - FINAL LINE REPAIR AGE LATITUDE

3.9 FINESSABILITY. Supplier must demonstrate polishing
capability by comparison to a control topcoat. Use 3M "Fi-
nesse It" 9982075 material, Prepare red and black panels at
target film/target bake and high film/low bake. Evaluate visual
marring as a function of bake. Also evaluate EOLR panels at
target conditions.

3.10 VISCOSITY STABILITY vs TIME. Measure viscosity

over a 30 day period with paint held at 43°C (110°F).
(Basecoats or monocoats and clearcoats.)

3.10.1 Cup Viscosity. Seconds in a specified Fisher or Ford
cup.

3.10.2 Low Shear Viscosity (Centipoise). Brookfield #3

spindle, 5 rpm.

3.10.3 High Shear Viscosity (Centipoise). Brookfield #3

spindle, 100 rpm.

3.11 VISCOSITY vs TEMPERATURE. Measure viscosity
from 18 - 43°C (65 - 110°F).

3.11.1 Cup Viscosity. Seconds in a specified Fisher or Ford
cup.

3.11.2 Low Shear Viscosity (Centipoise).
spindle, 5 rpm.

Brookfield #3

3.11.3 High Shear Viscosity (Centipoise). Brookficld #3

spindle, 100 rpm.

3.12 CIRCULATION STABILITY. Supplier must compare
stability of the lt. metallic colorcoat with that of a control.
Note that once qualified, all colors will be evaluated for work-
ability as part of the annual color development program.
Evaluate viscosity and appearance sprayouts after every 100
cycles through a regulator up to 1000 cycles. Use Graco
203-831 regulators and a Graco 205-586 pump unless other-
wise agreed upon. Control the temperature of the paint during
the test. (Specify the temperature used.) Measure the following
on sprayouts taken at each cycle interval. Test equipment will
be as agreed upon up front.

3.12.1 Viscosity. (Cup, low shear, high shear.)
3.12.2 Color Change. (AL*, a*, & b*.)

3.12.3 Head-on Brightness.

3.12.4 Mottle.

3.12.5 Gloss.

3.13 SHELF STABILITY. Supplier must establish settling
versus time and temperature. For moisture sensitive systems,
supplier must establish relationship between humidity expo-
sure, temperature, and viscosity change. Minimum test interval
is 30 days.

3.14 PURGE SOLVENT. Supplier must verify that the new
materials are compatible with current purge solvents and
recovery systems or recommended alternative. Samples will be
sent to the appropriate source for evaluation per agrcement
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Flme | A% | ol | Adhes | Mumid +
L/H 2h T/T
LH 2 wks T/T
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