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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

SCRATCH RESISTANCE OF CLEARCOATS
GM9707P

1 SCOPE. This standard describes the test procedures
required to evaluate clearcoat technologies of rigid body parts
for scratch resistance.

1.1 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

3 APPARATUS.

3.1 BenchTop CarWash Machine from Touzart & Matignon
2, Avenue du Pacific - LES ULIS, B.P. 310 - 91958
COURTABCEUF Cedex (FRANCE). Model Number
039.99.21E or equivalent model.

3.1.1 Modify machine as follows:

Make a hole in the roof panel to drip water onto the mid-
dle of the hub with the aid of a tygon tubing fitted with the
help of 2 0.635 cm (0.25 inch) polypropylene straight fit-
ting and monomer pump. Monomer pump can be obtained
from Fluid Metering Inc., 29 Orchard St., Oyster Bay, NY
11771.(516) 922-6050.

Cut 6.35 cm (2-1/2 inch) piece of tygon tubing of 1.27 cm
(1/2 inch) diameter and place over the slurry dispenser.
Fit machine with special hub, order number DML 30265
from Precision Inc., 110 Follsam Avenue, Folsam, Pa
19033, (610) 532-0830. Equivalent hub from another
source is acceptable.

3.2 Blue polyester felt strips, 6.35 cm x 213.4 cm (2.5 x 84
inches) from Berk Inc., 2911 Atlantic Ave., Brooklyn NY
11207, Strips cut into 35.6 cm (14 inch) pieces for machine.
Equivalent strips from another source are acceptable.

3.3 Thickener, acrysol polymer ASE-60, Rohm & Hass Co.,
Independence Hall West, Philadeiphia PA 19105; other sources
acceptable.

3.4 AMP, 2-amino-2-methyl-1-propanol, Aldrich Chemical,
1001 West St. Paul Ave. Milwaukee, WI 53233, Catalogue
number A6518-2; other sources acceptable.

3.5 Alumina 90 grit powder Catalogue Number 36710901
MDC Industries Inc., Collins & Willards Sts., Philadelphia, PA
19134, (215) 426-5925; other sources acceptable.

3.6 Disposable vinyl latex gloves for cleamip.

3.7 GM Scratch Standards. A complete set of standards to
visually compare and rate the tested material. Standards avail-
able from ACT Labs, 273 Industrial Drive, Hillsdale, MI
49242,

3.8 Wet/Dry vacuum for water removal and cleanup.

3.9 Glass cylinder (850 mL) for grit dispersion. Glass cylin-
der available from Superior Glass Blowing Co., Ann Arbor,
MI, 48105 (734) 428-8744. Other sources acceptable.

4 TEST SAMPLES.

4.1 Test samples shall be painted steel test panels 10.2 x 30.5
cm (4 x 12 inches), cut to 10.2 x 18.4 cm (4 x 7.25 inch) size.

4.2 Specific parameters such as basecoat color, (black color is

recommended) basecoat/clearcoat films, bakes, and recoats,
shall be defined by the responsible engineer.

5 TEST PROCEDURES.

5.1 Test specimens may be tested at various times after cure.
The time selected will be defined by the responsible engineer.

5.2 Review all safety guidelines for operation of the CarWash
prior to operation.

5.2.1 Make a 4-poise or 400-centipoise slurry (using # 1
spindle on Brookfield Viscometer at 10 rpm) as follows:

DI Water........ccccceeeen. . 96.30 g
Thickener ASE-60.......ccoocominemnrercsseisrennnnsssesrasesenees 185¢g
AMP-95% (10% solution in DI water) ...........ccccou.... 185¢g

Brookfield Viscometer, model RVTDV - II can be obtained
from Brookhaven Instruments Co., 750 Blue Point Rd.,
Hollsville, NY 11742 or other instrument suppliers.

5.2.2 Adjust viscosity with ASE-60 until viscosity reaches
400 * 10 centipoise. The pH of the solution shall be in the
range of 7.4 to 7.6. Additional AMP solution may be needed
to bring pH to desired value. Caution: Both AMP and ASE-60
affect viscosity.

5.2.3 Viscosity should also be recorded @ 0.5, 1.0 and 5.0
rpm for reference.

5.2.4 The temperature of the slurry should also be measured
and recorded.

5.25 A master batch of the slurry can be made and stored for
several weeks.

5.2.6 Aluminum oxide (0.05/100 g slurry) should be added to
the slurry just before starting the experiment because alumi-
num oxide has a tendency to settle. Grit solution should not be
used more than 1.5 h after it has been made.

5.3 PREPARING HUB AND POLYESTER STRIPS.

5.3.1 Unplug machine and remove plexiglas panel from the
machine.

5.3.2 Remove bolt that attaches wheel cover to the motor
shaft and remove wheel and fit with felt strips. Strips should
be inserted such that the distance from strip tip to the edge of
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*he hub is 31.8 cm (12.5 inches). All strips should be mounted
i1 the same direction with the small end being in the lead posi-
tion.

5.3.3 Soak wheel with the strips ovemnight in DI water.

5.3.4 Immediately prior to use, replace wheel and secure to
the machine. The small end of the strips shouid be the leading
end with the 31.8 ¢m (12.5 inch) part following.

5.4 GRIT SOLUTION/SLURRY.

5.4.1 Place slurry with aluminum oxide in reservoir. Turn
motor and pump switches on. Adjust the flow rate of the slurry
to 30 £ 0.5 g/3 minutes.

.5 Drip DI water on the wheel using a monomer pump at the
—e of 25 £ 1 g/minutes.

5 IF POLYESTER STRIPS ARE NEW. Place a panel on
& platform, secure with clips or magnets and replace front
:*xiglas cover on the machine. Run this panel for 20 minutes
ith the grit solution and water being dispensed at the rates

given above. After 20 minutes, replace panel with a control
panel and run machine for 3 minutes and observe damage. If
the damage is at expected level continue test program, if not
replace scrap panel. Repeat until expected damage is obtained
on a control panel. This step assures that if there is any coating
on the new strips, that it is removed.

5.6.1 If Polyester Strips are Old. Run a control panel and
check damage to assure that machine is operating properly.

5.7 Place a 10.2 x 18.4 cm (4 x 7 1/4 inch) test panel on the
platform and secure with clips or magnet.

5.8 Run machine for 3 minutes with the water dripping on to
the strips at a rate of 25 g/minute and with slurry dripping on
the test panel at a rate of 10 gm/minute.

5.9 Remove test panel and rinse with tap water. Clean the
surface of the test panel by rubbing it in a circular manner
under running water wearing a disposable latex glove. If burn
marks appear on panel, wash the polyester strips by soaking
the hood assembly in water.

5.10 Place the panel in a bucket of water. After the experi-
ment is over air-dry the panels. DO NOT WIPE THE PANEL.

5.11 Run a control panel after every 6 test panels to check if
machine is operating properly.

6 CLEANUP PROCEDURE.
6.1 Remove the front plexiglas panel from the machine.

6.2 Remove the bolt that attaches the wheel and remove the
wheel.

6.3 Wasgh felt strips with warm tap water then immerse in a 2
gallon bucket of warm tap water. Finally wash with DI water.

6.4 Clean the inside walls of the machine with warm water
and soap using a squirt bottle. Finally rinse with DI water.

6.5 Use a wet-dry vacuum to remove material from the col-
lection tray or fix drain tube to allow water built up to flow
out.

6.6 Wipe the machine with paper towels and store wheel and
bolt in the drawer on the left side of the machine or in a dry
place.

7 REPORT. Report the following test conditions: Time if
other than 3 minutes, rate of flow for DI water and shury solu-
tion, paint film thickness and bakes.

7.1 Rate the test panels utilizing scratch standards in bright
sunlight or under halogen lamps.

8 SAFETY. This method may involve hazardous materi-
als, operations and equipment. This method does not propose
to address all the safety problems associated with its use. It is
the responsibility of the user of this method to establish appro-
priate safety and health practices and determine the
applicability of regulatory limitations prior to use.

9 GENERAL INFORMATION. This standard was
issued in March 1998 by NAO Paint Engineering.
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