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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

METHOD FOR DETERMINING ADHESION OF ZINC COATINGS ON SHEET STEEL
(SIMULATED DRAW BEAD TEST)
GM9052P

1 SCOPE. The purpose of this test method is to establish a
procedure to determine the degree of adhesion of metallic
zinc (hot dip or electro-galvanized) and organic zinc (zinc
rich primer) coatings on sheet materials.

2 EQUIPMENT AND MATERIALS REQUIRED.

2.1 Tensile Test Machine.

2.2 Simulated Draw Bead Test Fixture or equivalent (de-
tailed in Figures 1 and 2).
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FIGURE 1 - ILLUSTRATION OF TEST
PROCEDURE

2.3 Two test samples 44.5 x 610 mm.

2.4 Light-Weight Roller Leveler Oil per part number
9981831.

2.5 600 grit wet or dry paper.

FIGURE 2 - DETAILS OF TEST PLATES
3 TEST PROCEDURE.
3.1 Preparation.

3.1.1 The simulated draw bead test fixture should be
positioned in a tensile test machine so as to allow the test
sample to be passed between the test plates. The tensile test
machine should be capable of providing a 22 250 N force at a
crosshead speed of 75 mm/minute.

3.1.2 Prior to each material test the die plates, female spleen
and male draw bead shall be thoroughly conditioned with 600
grit wet or dry paper. To simulate production die finishing
practice the female spleen and male draw bead shall be
finished parallel to their respective centerlines.

3.1.3 Both the test plates and test material strip should be
moderately lubricated with the Roller Leveler Oil.
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3.1.4 Finally, when evaluating one-side coated products, the
test strip should be oriented in the test fixture so the coated
surface contacts the male draw bead.

3.2 First Pass.

3.2.1 After positioning the test sample between the test
plates and securing the free end in the other crosshead of the
tensile tester, 2250 N preload is applied on the test strip
through the simulated draw bead test fixture. The feed
mechanism of the tensile tester should then be engaged to
provide 75 mm/minute movement of the crossheads. Once
relative motion of the test sample and fixture has been
detected, the normal load on the test strip is increased
through the simulated draw bead fixture until seizure of the
test strip has occurred. This can be manually detected by the
absence of relative motion of the test strip and fixture. The
normal load on the test strip is then released momentarily.
After the force has decreased to at least 2250 N, the load is
reapplied to a final “testing force” 1100 N below the load
determined to be the “seizure load.” Throughout this portion
of the test, the loading mechanism of the tensile test machine
should be engaged. After the “testing load” has been
achieved, a minimum of 100 mm of the test strip should be
allowed to pass over the draw bead. This area is required to
furnish a minimum area (2600 mm?) after the strip has been
subjected to a second pass over the draw head as described
below in Section 3.3.

3.2.2 Once a sufficient length of the test strip has been
passed through the test plates, both the tensile and normal
forces should be released and the test strip removed. Both
sides of the tested area on the strip are then examined. If the
sample exhibits poor coating adhesion, as described in
Section 4 of this procedure, the test is terminated. If,
however, the coating exhibits marginal or good adhesion, the
test should be continued per the procedure described in the
following section of this test method.

3.3 Second Pass.

3.3.1 As described in the previous section of this procedure,
if poor coating adhesion is not exhibited after testing as
described in Section 3.2, the same test strip is subjected to the
following test.

3.3.2 The test strip is placed into the simulated draw die test
fixture so the same surface of the strip contacts the same test
plate. In addition, the strip is positioned so the crown of the
bead contacts the lowest portion of the area tested previously.
This is done to enable the same area of the test strip to be
passed over the bead. Again, a 2250 N preload is applied
prior to engaging the feed mechanism on the tensile tester.
Once the strip has begun to move, the normal load on the test

strip through the simulated draw bead fixture is increased
until the “testing load” is obtained. The test strip is then
allowed to slip through the test plate until the minimum area
(2600 mm?) is obtained for evaluation. Again, the normal
Joad on the test strip and the tensile load are removed. The
test strip is then removed and examined to determine the
degree of coating adhesion.

3.4 Reverse Side Test (Applicable to Materials Coated on
Both Sides).

3.4.1 After completing tests described in previous sections of
this procedure on the first test strip, the second strip should
be oiled moderately with light-weight roller leveler oil.

3.4.2 this second test strip is then tested in accordance with
the procedures described in Sections 3.1, 3.2 and 3.3 with the
following exception: the first strip should be reversed.

3.4.3 For example, prior to shearing the test strips to size,
the sides of the sheet material should be identified (A and B).
Then, when testing the first strip, the surface of the strip,
identified “A,” is placed in the fixture to contact the test plate
which incorporates the draw bead. The second strip should be
reversed to aliow surface “B” to contact the draw bead. Other
than the consideration of reversing the strip, the tests on the
second strip are the same.

4 EVALUATION — DEGREE OF COATING
ADHESION.

4.1 As described in the previous sections of the procedure,
test strips are subjected to the simulated draw bead test and
examined to determine the quality of coating adhesion.

4.1.1 The following degrees of coating adhesion quality
should be used to describe the following conditions:

a. Good: Coating Adhesion. The area of the test strip
subjected to two passes over the draw bead exhibits
no visible coating damage.

b. Marginal: Coating Adhesion. The area of the test
strip subjected to two passes over the draw bead
exhibits less than 19 removal of the coating.

c. Poor: Coating Adhesion. Material exhibits greater
than 1% coating removal after either the first or
second pass over the draw bead.

5 GENERAL INFORMATION. This standard was issued
in April 1978. The latest revisions included the following:
November 1988, editorial revision; April 1985, add
paragraph 3.4.
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