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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

CRATER RESISTANCE TEST FOR SHEET METAL FORMING LUBRICANTS
GM9532P

1 SCOPE. This standard describes a method for evaluat-
ing the crater resistant properties of sheet metal forming
lubricants on electrodeposition primers (ELPO). This stan-
dard also describes a procedure to evaluate an ELPO bath for
contamination.

1.1 Lubricants trapped in hem flanges or other tight fitting
areas can be expelled onto uncured ELPO surfaces during the
ELPO oven cure process causing craters to form. Craters or
paint film distortion can also occur due to high concentra-
tions of lubricant in the ELPO tank. Craters on appearance
areas must be repaired to achieve an acceptable paint finish.
Crater resistant lubricants can minimize the frequency/
expense of repair operations.

2 SUMMARY OF METHOD.

2.1 After panel preparation, a specified amount of lubricant
is applied on 3 test fixtures and 3 control fixtures. All fixtures
are coated with the desired electrodeposition primer and oven
cured. The fixtures are allowed to cool. The fixtures are
examined and given a performance rating based on the
appearance rating scale.

2.2 ELPO bath contamination evaluation must be run for
GM engineering information. The test method requires the
contamination of 4 L of ELPO with 4 g of lubricant. The bath
is agitated for 4 h, a test panel is coated, baked, and evaluated
for crater resistance.

3 TEST APPARATUS AND MATERIAL.

3.1 Electrodeposition equipment and container with suffi-
cient primer to cover a 100 x 300 mm panel in vertical
position.

3.2 Forced draft oven capable of baking panels at 163 C.
3.3 Phosphated cold rolled steel panels (use the currently
approved phosphate and ELPO system specified by GM
Paint-Engineering, unless otherwise specified.)

3.4 Pipettes/medicine droppers.

3.5 Plater’s tape.

3.6 VM & P Naphtha.

3.7 Isopropyl Alcohol (IPA).

3.8 Analytical balance (accurate to 0.1mg).

3.9 0.5mm wire spacers.

3.10 Hard rubber ink roller.

3.11 Aluminum pans, 420 x 300 x 60 mm (EZ Por Division,
Packaging Corporation of America or equivalent).

3.12 Aluminum weigh pans.
4 PREPARATION.

4.1 Shear off six 30 x 100 mm pieces from 100 x 300 mm
panels. These pieces are to be used as an overlays on
100 x 300 mm panels.

4.2 Remove the burrs caused by the shearing operation from
both ends of the overlay panels with a grinding wheel, file,
ete.

4.3 Wipe the entire test panel surfaces with VM & P
Naphtha, followed by wiping with IPA to rernove any surface
contamination.

5 PROCEDURE FOR CREVICE AREA TEST.

5.1 Apply ELPO to one 100 x 300 mm phosphated panel to
ensure that the ELPO bath is crater-free. Follow steps 5.9
through 5.11, bake for 25 minutes at 163 C (metal tempera-
ture).

5.2 Mix the lubricant sample as recommended by the
supplier or for 5 to 10min. to achieve a homogeneous
mixture. Suppliers of draw compounds must submit candi-
date samples at the maximum concentration it can be used.
This concentration must be clearly shown on the sample
submitted for evaluation and on the test report that is
included in the supplier’s submission package.

5.3 Preweigh three 30x 100 mm panels on the analytical
balance and record the weight to the nearest 0.1 mg.

5.4 Lay three 100 x 300 mm panels and three 30 x 100 mm
panels on a clean, dry surface. Place two 0.5 mm spacers on
the large panels as shown in Figure 1.

5.5 Apply the lubricant sample with a pipette/medicine
dropper and roll out a uniform and continuous film of
lubricant over 1 surface of the small panels.

5.6 Weigh panels plus lubricant, calculate g/m?, and deter-
mine whether the appropriate amount of lubricant has been
applied by referencing Table 1. If the coating weight does not
fall within the specified range, roll off additional lubricant
with the ink roller or repeat Step 5.4 as required. The
following steps must be performed, immediately. The time
between application of the lubricant to the overlay panels and
the oven bake must be kept to a minimum.

5.7 Carefully position the 30x 100 mm panels over the
bottom of the large panels with the jubricant coated side over
the spacers. Tape the bottom and sides of the panels as shown
in Figure 2 with Plater’s tape.

5.8 Place the 3 test fixtures in the container with the
electrodeposition primer under agitation.
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5.9 Gradually apply 250 V, being careful not to exceed
1 amp, for 3 minutes to achieve a uniform film thickness of
approximately 0.03 mm.

5.10 Rinse off the excess ELPO with a stream of deionized
water being careful not to direct the stream of water into the
crevice area.

5.11 Place the test fixtures in a vertical position for 5 min-
utes to facilitate drainage of water and to allow the ELPO to
set.

5.12 Repeat steps 5.1 through 5.10 using the control sample.
Thc control sample shall be supplied by the Paint Engineer-
ing.

5.13 Place the 2 groups of 3 test fixtures in the forced draft
oven in the horizontal position and cover each group of
3 samples with an aluminum pan such that air currents from
the forced draft oven do not hit the surface of the test fixtures.

5.14 Bake the test fixtures 25 minutes at 163 C (metal
temperature).

5.15 Remove the test fixtures, allow to cool to room
temperature, and examine each test fixture surface for craters.
Measure 25 mm above crevice area. Do not count craters
below this point. Rate crater resistance according to the
rating scale in Table 2.

5.16 Report lubricant bleeding out of crevice area when
bleedout exceeds 5 mm.

5.17 Report observations concerning severity of craters (e.g.
large numbers of craters per unit area, highly scattered, deep
depressions in ELPO coating vs. very shallow craters).

5.18 Report rating of each panel. If 1 panel in a group of 3 is
more than 2 rating points above or below the other 2 panels,
then retest (e.g. ratings of 9, 9, 7 test is OK, ratings of 9, 9, 6
then retest).

6 PROCEDURE FOR BATH CONTAMINATION TEST.

6.1 Coat one 100 x 300 mm panel before proceeding with the
evaluation to insure that the ELPO is crater-free. Follow
steps 5.9 through 5.11, bake for 25 minutes at 163 C (metal
temperature).

6.2 Add 4 g of sample to 4 L of crater-free bath.

6.3 Agitate mixture for a minimum of 4h.

6.4 Apply ELPO to one 100 x 300 mm phosphated cold
rolled steel panel. Follow steps 5.9 through 5.11, bake for 25
minutes at 163 C (metal temperature).

6.5 Rate baked panel for craters according to scale in
Table 2.

TABLE 1

Noa. of Drops g/m*> (NOTE 2)
PRELUBE 2 4.304 - 6.456
9981881
OIL BASE 5 7.532 - 9.684
9981831
9981833
9981848
WATER BASE 6 11.84 - 13.99
9981870 (NOTE 1)

NOTE 1: Apply at minimum specified dilution
NOTE 2: Report actual weight of lubricant applied in g/m®

TABLE 2 - RATING SCALE

10 = NO CRATERS 5 = 16-25 CRATERS
9 = 1-2 CRATERS 4 = 26-50 CRATERS
8 = 3-5 CRATERS 3 = 51-75 CRATERS
7 = 6-10 CRATERS 2 = 76~-100 CRATERS
6 = 11-15 CRATERS 1 = 100+ CRATERS

7 SAFETY. This method does not propose to address all
the safety problems associated with its use. It is the responsi-
bility of the user of this standard to establish appropriate
safety and health practices and determine the applicability of
regulatory limitations prior to use.

8 GENERAL INFORMATION. This is a newly issued
standard approved by the Paint-Committee.

9532P

PAGE 2

MARCH 1889

Documents


http://www.avadocuments.com/doc/gm-gm9532p-0
http://www.avadocuments.com/doc/gm-gm9532p-0

