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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

CHIP RESISTANCE OF COATING
GM9508P

1 SCOPE. This standard describes the test procedures to
evaluate the chip resistance of coatings. Method A is the con-
tained method where the gravelometer is contained in a
constant temperature freezer and Method B is the transfer
method where test panels are transferred from a freezer to
gravelometer at room temperature,

1.1 Method A must be used for material validation of exterior
body coatings applied to zones A, B or C as specified in
GM4348M. Method B may be used for other zones, qualifica-
tions, and production part approvals.

2 REFERENCED STANDARDS.

GM4348M SAE J400

3 APPARATUS.

3.1 GRAVELOMETER. A gravel projecting machine con-
structed according to design specification shown in SAE J400.
(Similar type of commercial apparatus meeting these specifica-
tions can be obtained from The Q-Panel Co., 26200 First St.,
Cleveland OH 44145)

3.2 Gravel-water-eroded alluvial road gravel passing through
a 16 mm space screen but retained on a 9.5 mm space screen.
Note that a mesh screen is not a substitute for space screen. It
is important to remove the small pieces before reusing the
gravel. (Gravel meeting these specifications can be obtained
from The Q-Panel Co., 26200 First St., Cleveland OH 44145).

3.3 Masking tape, 100 mm wide.
3.4 Temperature conditioning equipment.

3.4.1 A cold room or freezer of sufficient size in which the
gravel projecting machine and the test specimens can be main-
tained at the specified temperature of testing (Method A).

3.4.2 A freezer in which the test samples can be cooled to the
specified temperature. The freezer shall be located adjacent to
the gravelometer to minimize the increase in temperature of

the test samples in transferring from freezer to gravelometer
(Method B).

3.43 Chipping Rating Standards. A set of photographic stan-
dards to visually compare the area to be rated shall be used
(See Figures 1 through 7).

4 TEST SAMPLES.

4.1 Test samples shall be cut from parts that are being evalu-
ated when size and geometry of the part permit. When this is
not possible, special test plaques (test panels of 100 x 300 mm
are most suitable) shall be prepared using the same substrate
material, substrate thickness, surface preparation (such as
phosphatizing or anodizing), coating material and processing
that duplicates that used on the part.

NOTE: Test samples that are small (not meeting size require-
ments) or have a complex geometry must have performance
requirements defined on the engineering drawing.

4.2 When test panels are used to evaluate new substrate mate-
rial or coating system, the panel preparation shail be defined
by the engineer requesting the evaluation.

5 TEST PROCEDURES.

5.1 Test specimens must be separated and conditioned for a
minimum of 4 h at the temperature shown below unless other-
wise specified:

- Condition at -25°C
Method B .....cnrcrincninninecseinaennens Condition at -30°C

NOTE: Actual sample temperature will increase during test
because of warm air flow. Maximum sample temperature is
-18°C for Method A unless otherwise specified in the material
specification.

5.2 Adjust the air pressure on the gravel apparatus to 480 +
20 kPa (70 psi) with the air valve open. Keep the lid to the
gravel chamber on the apparatus closed during this operation
as a safety precaution.

5.3 After adjusting the air pressure, shut off the air valve,
open the lid to the gravel chamber, and collect 550 mL or
graded gravel in a suitable container. Collect the gravel by
scraping across the screen to allow fines to fall through.

5.4 Place one test sample at the desired test temperature in
the panel holder with the coated side facing the front of the
apparatus and close the lid to the gravel chamber.

5.5 Gravel Feed. Feed gravel manually or automatically to
the air stream within 10 s interval. Don’t tumn on fan prior to
gravel feed.

5.6 For Method B, gravel feed must begin within 10 s of
removal from the freezer. If both upper and lower ends of
panel are to be tested, panel must be reconditioned to —30°C
after the first pint of gravel.

5.7 Shut off the air valve, open the lid to the gravel chamber
and remove the tested panel. Allow the panel to return to room
temperature and remove any condensed moisture, dust and
other contaminants by wiping dry with a cloth.

3.8 Cover the test panel with a 100 mm strip of masking tape.
Press the tape down firmly by rubbing, then pull off to remove
any loose chips or paints.

5.9 Determine the degree of chipping by visual comparison
with the photographic standards (Figures 1 thru 7) chipping
more severe than 3 should be reported as <3.

NOTE: Chip resistance rating 10 is NO chipping of coatings.
There is no photographic standard for rating 10.
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6 REPORT. Report the test temperature, chipping rating, - -
point of failure notation (Table 1) and test method used b' P ' ‘ o .
Method A or B). .
(Metho or B) , - . .
L J
TABLE 1 - POINT OF FAILURE NOTATION . * > e
Notation Tevel of Failure | Failure Type R . 2 X ko
S/P Substrate to Primer Adhesive o " 0‘. g Y ® o®
S/T Substrate to Topcoat Adhesive .‘ -« p ) |
P Primer Cohesive 14 ® ‘ Y *
P/T Primer to Topcoat Adhesive : h d
T Topcoat Cohesive ' < * ( e ..‘ .
P/P Primer to Primer Adhesive ' ‘ $ ﬂ
S Substrate Cohesive . ' ] . ;
® '
°
7 SAFETY. The methods may involve hazardous materi- " ' .‘ J ¢
als, operations and equipment. This standard does not propose ° ] ‘
to address all the safety problems associated with its use. It is ° 4 . ° v | ‘
the responsibility of the user of this method to establish appro- &» oW,
priate safety and health practices and determine the ot ? ‘
applicability of regulatory limitations prior to use. ° ® ®
8 GENERAL INFORMATION. This standard was ¢ 0. * .
issued in July 1987, revised from FBTM 54-31. The latest ’
revisions include the following: » 9508-001(6/80)
Rev | Date Description FIGURE 1 - GM3 (FIGURE NOT TO SIZE.
T | M o s
G 12/97 | Added note to Figures 1 — 7 ’
£ DISTRIBUTOR.)
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