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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes -~ Procedures

TEST FOR METAL TO METAL SEALERS — ADHESIVES
GM9020P

1 SCOPE. This procedure is used to evaluate the dispens-
ing, adhesive, and cohesive characteristics, phosphate bath
resistance, cold shock resistance, and other properties of
certain elastomeric sealer-adhesives used to bond as received
cold-rolled sheet steel components.

2 APPARATUS.

2.1 Flowmeter described in GM9021P, Method A.
2.2 Cold shock frame described in GM9011P.

2.3 Cold-rolled steel panels, 0.90 x 50 x 250 mm.
2.4 Cold-rolled steel panels, 0.90 x 250 x 250 mm.
2.5 Cold-rolled stee! panels, 090 x 100 x 100 mm.
2.6 Spacers, 2.39, 3.18 and 6.35 mm.

2.7 Mill oil commonly used in flex-rolling and straighten-
ing operations.

2.8 Oven, air circulating.

2.9 Bend fixture (see Figure 1).
2.10 Drill fixture (see Figure 2).
2.11 Tensile tester.

3 PROCEDURE. Condition the adhesive to a temperature
of 25 C before testing.

3.1 Cohesion Test.

3.1.1 The flowmeter described in GM9021P, Method A is
set at a pressure which affords a flow of 5 g of material in
50 £ 5s.

3.1.2 The flowmeter is then placed in a position which
allows a free fall of at least 460 mm from the bottom of the
orifice.

3.1.3 A scale is placed against the bottom of the flowmeter
and the material allowed to flow.

3.14 The elongation of the bead is measured at the time it
fractures of its own mass.

3.1.5 Ten such beads are collected and an average mass
determined for a bead.
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MATERIAL: 2.5 mm THICK STEEL
FIGURE 1 - BENDING FIXTURE

3.2 Sample Preparation.

3.2.1 Apply 0.1 mL of mill oil over the surface of each of
twenty-four 50 x 250 mm flat panels (double the quantity of
panels for duplicate tests).

3.2.2 Place 2 g of material, shaped like a chocolate drop, in
the center of twelve of the above 50 x 250 mm oiled panels.

3.2.3 Place one 2.39 mm spacer at each end of test panels of
Item 3.2.2.

3.2.4 Position the remaining twelve 50 x 250 mm oiled
panels on top of the spacers and clamp in place to the twelve
prepared 50 x 250 mm panels. Hold these for baking.

3.2.5 Apply 0.5 mL of mill oil over the surface of one 250 x
250 mm panel and 0.1 mL to 1 panel 100 x 100 mm.

3.2.6 Place 2 g of material, shaped like a chocolate drop, in
the center of the 250 x 250 mm oiled panel.

3.2.7 Place two 3.18 mm spacers in proximity to the
material applied in Item 3.2.6.

3.2.8 Position the 100 x 100 mm panel on top of the spacers
on the prepared 250 x 250 mm panel.

3.2.9 Bake all prepared assemblies for 1 h at 49 C.

3.2.10 Remove assemblies from oven and allow them to cool
to approximately 25 C for 24 h.
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GENERAL MOTORS ENGINEERING STANDARDS

Materiais and Processes - Procedures

TEST FOR METAL TO METAL SEALERS — ADHESIVES
GMS020P

17.8 DIA (4 HOLES)
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MATERIAL: 2.5 mm THICK STEEL
FIGURE 2 - DRILLING FIXTURE

3.2.11 Centrally locate a 50 x 250 mm flat panel on the Item
3.2.8 assembly and clamp in place. This is done to keep the
100 x 100 mm panel in position during phosphatizing.

3.2.12 Phosphatize all panels per regular production cycle.

3.2.13 Remove the 50 x 250 mm panel from the
250 x 250 mm assembly.

3.2.14 Immediately, respace all 50 x 250 mm assemblies to
6.4 mm inch and clamp. In respacing, use care, so that the
material is not disturbed in anyway.

3.2.15 Bake all panels for 10 min. at 150 C.

3.2.16 The 50 x 250 mm panels are divided into three
groups. Bake one group to the minimum heats, one group to
the nominal heats, and one group plus the 250 x 250 mm
panel to the maximum heat as follows:

a. First bake, 15 minutes

MiInIMUM at ..o s reraenes 135C
Nominalat .......ccoviiviiiiiiiiiiiiiineerennes 150C
Maximum at .......ocvvviieiiiiniiniiienaaennnns 163 C

b. Air cool all panels 20 min. at 25 C

c. Second bake, 35 minutes

d. Air cool all panels 20 min. at 25 C

e. Third bake, 25 minutes

MinIMUM 8t ...oeeiiiniineiiiiiieeieeeeneenrneens 141C
Nominalat ..........ocovviiiiiiiniiniiniininineanns 154 C
Maximumat .......ooevviieiiniiiiineriieineanaans 168 C

NOTE: Do not respace the 250 x 250 mm assembly during
the bake cycle. After each bake, except the last, remove the 50
x 250 mm assemblies, one at a time, and immediately (while
still hot) respace from 6.35 x 2.39 mm. Cool to room
temperature and respace to 6.35 mm before the next bake.
After the last bake, respace from 6.35 to 3.18 mm.

3.2.17 Allow all of the assemblies to cool for 24 h at room
temperature.

3.2.18 Oven age two of each bake cycle 50 x 250 mm and
the 250 x 250 mm assemblies in an oven at 70 C for 14 days.
Cool to room temperature.

3.3 Pull Test.

3.3.1 Condition one of each bake cycle for both oven aged
and unaged 50 x 250 mm assemblies at 25 C.

3.3.2 Form “T” samples with the 6 assemblies per Figure 3.
The material must withstand 90° bending of the metal
without excessive pulling from either surface or cohesive
fracture.
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FIGURE 3 - PULL TEST "T'' SAMPLE

3.3.3 Clamp the bent members into a tensile tester and pull

Minimum at .....cooveveiniiiii s eneennns 150C  the assembly apart, at 510 mm per minute. Record the
Nominalat .......ccoovvienniinieoeeeieineanean, 163C  breaking-load.
Maximumat .......o.ooviiiiiiieniiieeieiaaans 177C
3.4 Drop Impact Test.
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