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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

TEST FOR EFFECT OF COPPER ON PROPYLENE PLASTIC
GM9039P

1 SCOPE. This standard provides a means for evaluating
the susceptibility of propylene plastics to degradation when in
direct contact with copper and copper alloys.

2 APPARATUS.

2.1 Sample “container” with side arm, as shown in Figure 1.
Horizontal portion of side arm may be extra long initially to
permit this to be cut from sample container and reused. Reuse
of sample container is not recommended because of cleaning
problems.

2.2 Leveling bulb with tubing, or 150 to 200 mm long piece
of glass tubing same diameter as sample container as shown in
Figure 1.

2.3 Oil bath, maintained at 149 * 3 C. Volume shall be
sufficient to cover sample when closed end of “container” is
held 13 mm from bottom of bath.

2.4 Copper screen, 100 mesh (0.114 mm dia wire and
0.140 mm openings) cut on the bias to 25 mm squares, each
square weighing about 0.45 g. A paper trimming board with
a sharp knife insures the cleanly cut, undistorted pieces
desired.
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2.7 Mold and related equipment for compression molding
specimens 0.25 and 0.5 mm thick by over 25 mm’.

2.8 Mercury.

2.9 Nitric acid, 44° Baume (70%).
2.10 Glass tongs.

2.11 Distilled water.

2.12 Methyl alcohol.

2.13 Ammonium hydroxide.

2.14 Molecular sieve (Number 5A).
2.15 Glass wool, small plug.

2.16 Masking tape.

2.17 Gas-oxygen torch.

2.18 Vacuum line.

2.19 Oxygen line.

FIGURE 1 - TEST APPARATUS

2.5 Holder for screen, made by cutting 18 slits (about
1.5 mm thick) along the length of a 13 mm dia glass tube,
mounting the tube on parallel glass rods, and equipping with
glass handle, such as shown in Figure 2.

2.6 Petri-dish, 65 to 125 mm.

FIGURE 2 - SCREEN HOLDER
3 PROCEDURE FOR CLEANING SCREEN.
3.1 Wash 25 mm squares with methyl alcohol and dry.

3.2 To achieve maximum conformity of weight of screen,
assemble 18 squares in glass holder for subsequent cleaning.

3.3 Immerse glass holder containing copper screen in nitric
acid solution (one part nitric acid to 2.0 to 2.5 parts distilled
water) in petri-dish for 1.5 minutes.

3.4 Lift from acid and wash in distilled water.

3.5 Invert each square (180°) by means of glass tongs.
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3.6 Immerse assembly again as in 3.3 above.

3.7 Remove from acid bath and wash in two successive
baths of distilled water.

3.8 Neutralize washed screen by immersing in water con-
taining a trace of ammonium hydroxide.

3.9 Wash in two successive baths of distilled water and then
in a continuous flood of water from wash-bottle or line supply
to remove any trace of the neutralizer.

3.10 Wash with methy! alcohol and dry with stream of dry
air.

4 TEST PROCEDURE.

4.1 Compression mold two “pads” of sample plastic com-
pound, each 0.25 mm thick by more than 25 mm? using
molding temperature of 5 C over melt point of sample plastic
compound.

4.2 Place two pieces of the cleaned copper screen between
the two pads and compression mold at 220 C to achieve one
0.5 mm thick pad with screen in the middle.

4.3 Fill sealed end of the sample container with 25 to
38 mm of the molecular sieve. (To maintain oxygen in
contact with copper screen, molecular sieve absorbs both
carbon dioxide and water.)

4.4 Add a small plug of the glass-wool to hold sieve in place.

4.5 Trim edges of molded pad so ends of the screen wire are
exposed.

4.6 Cut the pad into eight strips, about 3 x 25 mm.

4.7 Place the strips in the sample container on top of the
glass-wool.

4.8 Connect the leveling bulb or glass tubes to the side arm
of the sample container.

4.9 Lower the closed end containing the sample into the oil
bath until the sample is well under the surface and bottom of
tube is at least 13 mm above bottom of oil bath. Avoid
prolonged contact of tube with heating surface. Record time
of starting this step.

4.10 Add mercury to the tubing connected to the side arm.
If a calibrated side arm is used, adjust the mercury so that the
reading is about “‘0” on the scale and tighten screw clamp. If
glass tube is used, it serves as a manometer. The zero, or
starting point, is atmospheric pressure since both mercury
arms are level.

4.11 Connect the vacuum line to the open end of the sample
container and apply vacuum (CAUTION).

4.12 Evacuate the container to less than 133 Pa. (Do this
slowly since dust from sieve may cause copper to deteriorate.)
Close the vacuum valve.

4.13 By means of a tee in the vacuum line, open the oxygen
valve and fill the sample container with oxygen.

4.14 Repeat the evacuation and oxygen purge six times to be
sure all air has been displaced from the container.

4.15 After six purges, bring the oxygen pressure in the
container to atmospheric.

4.16 Seal off the glass tubing just above the side arm by use
of a glass-oxygen torch. (Sealing tube approximately the same
length for all tests prevents wide variation in the initial
oxygen volume used in the test.)

4.17 Adjust mercury level to maintain a slight positive
pressure on the system.

4.18 Tape the side arm tube at mercury level at the start and
at a second mark 38 mm above the first mark.

4.19 The test is complete when the mercury rises to the
second mark. Record time this takes place.

4.20 Repeat procedure using sample of known acceptance
resistance to degradation by copper and compare test results,
or use sample molded without screen for comparison.

§ REPORT. Number of hours from start of Step 4.9 to
Step 4.19.

6 GENERAL INFORMATION. This standard was issued
in August 1967. The latest revisions include the following:
October 1988, editorial; November 1982, editorial.
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