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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

IMPACT TEST FOR PLASTIC MATERIALS
(INSTRUMENTED OR NON-INSTRUMENTED)
GM9300P

1 SCOPE. This procedure is intended to be used to
determine impact capabilities of plastic materials in flat
plaque (disc or square) form by using a guided tup. This
procedure may be used for impact testing of any plastic
material of suitable size and thickness (see Section 3). This
procedure is useful for establishing an impact specification for
new materials and determining compliance to a specified
impact level. Once an impact level has been established and
the material approved, compliance of individual lots to the
specification can be accomplished using the procedure in
Section 7. This procedure is not intended to be used for
testing of molded parts.

2 TEST EQUIPMENT REQUIRED.

2.1 Vertical Drop Impact Tester. Tester is a bench top
model (600 mm max drop height) with incremental weights
that give the capability for impact levels up to 48J. All
materials are of stainless steel, aluminum, brass or other
corrosion resistant materials for thermal cycling. (Ref. GM
drawing 60130-81).

2.1.1 Plaque Support Fixture. Fixture incorporates a
75 mm dia support ring to which the plaques is secured.

NOTE: Clearance in the hard rubber stop in the plaque
support fixture and the bottom of the installed plaque should
be 12 to 15 mm.

2.1.2 Impact Tup. Tup shall be 25 mm dia hemispherical
head of stainiess stee] free of nicks, scratches, etc.

NOTE: A 12.7 mm dia head is acceptable if specified in the
specification. However, values obtained using 2 12.7 mm head
are not comparable to values obtained using a 25 mm dia
head. The same diameter head shall be used for establishing
an impact level per Section 6 and compliance to the impact
level per Section 7.

2.1.2.1 Instrumented Tup. Required for establishing im-
pact levels (specifications) per Section 6.

2.1.2.2 Non-instrumented Tup. May be used for compli-
ance of individual lots per Section 7.

2.2 Also acceptable for establishing impact levels is the use
of other instrumented impact testers (vertical or horizontal)
that have the capability of duplicating the above conditions in
Sections 2.1.1 and 2.1.2.

2.3 Cold Chamber. The cold chamber shall be capable of
maintaining temperatures down.to —29 * 2C and large
enough to accommodate the drop impact tester. Figure 2
shows an example of a cold chamber custom built door,
which includes window and port holes that allow an operator
to conduct testing from outside the cold environment. Also
acceptable is the use of a clear piastic insert with port holes
that completely covers and seals the front of the chamber

when the door is open. This plastic insert could be used on an
existing chamber and would take the place of a custom door,
also allowing the operator to conduct testing from outside the
cold environment. Walk-in chambers where testing is con-
ducted with both the operator and impact tester in the
chamber is also acceptable.

2.4 Micrometer. A micrometer with a throat depth of
50 mm or larger and accurate to 0.01 mm shall be used for
measuring specimen thickness.

3 TEST SPECIMENS.
3.1 Test Plaques.

3.1.1 Injection Molding Grades. Injection molded discs
100 to 110 mm dia, 3.10 to 3.25 mm thick, smooth on both
sides should be used. The ejector pins must not be in the
center 80 mm dia area (to prevent notch effect and premature
fracture). Discs shall be molded in accordance with parame-
ters specified in applicable GMP material specifications.
Where not specifically indicated, molding shall represent
good molding practice with properties typical of the material.

3.1.2 Extrusion or Blow Molding Grades. Plagues 100 to
110 sq mm cut from extruded strip or biow molded parts 3.10
to 3.25 mm thick, smooth on both sides with no obvious die
lines or thickness irregularities should be used. Samples
should be prepared in accordance with good commercial
processing conditions and be representative of the typical
properties of the material.

3.1.3 RIM and RRIM. Plaques 100 to 110 mm? and 3.10 to
3.25 mm thick taken from the indicated areas of the plaque in
Figure 3 should be used.

4 CONDITIONING OF TEST SPECIMENS.

4.1 Samples should be conditioned at 22 * 3 C for a min of
72h after molding. Materials other than nylon shall be
exposed to ambient humidity.

4.1.1 Nylon materials, due to their moisture sensitivity and
the resultant effect on impact, shall be conditioned in the
following manner: Immediately upon removal from the mold,
plaques shall be trimmed and sealed in water vapor imperme-
able containers (see 4.2.2). The plaques shall not be exposed
to ambient humidity until immediately prior to testing. To
insure that parts have been adequately protected from
exposure to moisture, prior to any testing the moisture
content of the parts must be checked per ASTM D789 or
ASTM D3019. The maximum allowable moisture content is
0.3%.

NOTE: Guideline for drying Nylon 66. Dry in a vacuum at
80 C until the absolute pressure falls to 25 mm Hg. (Contact
material supplier for other types.)
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4.1.2 Water vapor impermeable containers may be either
glass bottles, sealed metal containers, or foil-lined heat-sealed
bags. If glass bottles are used, they should contain the
indicated amount of dessicant (anhydrous calcium sulfate,
proportionately 1 L container, 0.06 kg dessicant) and should
have screw-type tops, tightened securely and sealed with vinyl
electrical tape. Metal containers should have a proportionate
amount of dessicant.

4.2 For room temperature evaluation of impact, testing can
proceed after the 72 h time interval. For low temperature
testing, after the initial 22 = 3 C conditioning, test specimens
should be conditioned amin of 4h at the specified test
temperature prior to impact testing. Test specimens do not
have to be kept in the water vapor impermeable containers for
low temperature (below 0 C) conditioning.

5 TEST SETUP.

5.1 Measure with micrometer and record the average thick-
ness of the test specimens in the impact area.

5.2 Ensure that the base of the impact tester is level and that
the guide rods are clean to ensure that the cross head drops
freely.

5.3 Impact Velocity.

5.3.1 Non-instrumented Impact. Set the impact drop height
at 600 mm (use 300 mm height for materials with impact
capability of less than 4 J).

5.3.2 Instrumented Impact. Use a velocity of 3.43 m/s (use
2.42 m/s for materials with an impact capability of less than

47).

5.4 Place the specimen in the plaque support fixture. Adjust
the cover ring of the fixture so that a uniform pressure is
exerted on the contacting surfaces of the plaque. Tapping of
the center of the instalied plaque can aid in determining this.
A rattling sound when tapping the plaque means that it is not
properly secured.

NOTE: Each plaque is impacted only once.

5.5 Impact Temperature. The impact event with the plaque
and plaque support fixture must be at the specified test
temperature. The impact head prior to the impact event can
be at the surrounding room temperature even if cold tempera-
ture impact is specified.

6 TEST PROCEDURE FOR ESTABLISHING AN IM-
PACT LEVEL.

6.1 Instrumented Tup.

6.1.1 This method requires an impact force sufficient to
fracture a test specimen each and every time. [t records the

energy to break each sample, and is used for establishing
impact specifications. Energy is recorded at the maximum
load. The velocity change during the impact event shall be
15% max. The submission of graphs of the impact event is
required along with caiculated results (see Figure 4).

7 COMPLIANCE OF INDIVIDUAL LOTS TO A SPECI-
FIED IMPACT LEVEL.

7.1 Compliance to a specified impact level can be made with
26 samples or fewer.

7.2 Samples shall be conditioned and tested as in Section 4.

7.3 Seven test plaques shall be tested at the specified impact
level and temperature.

7.3.1 If there are no failures, approve lot.
7.3.2 If there are 2 or more failures, reject lot.
7.3.3 If there is one failure, proceed to 7.4.

7.4 An additional 9 plaques should be tested at the specified
impact level and temperature.

7.4.1 If there are no additional failures, approve lot.

7.4.2 If there are 2 or more additional failures, reject lot and
terminate testing. ’

7.4.3 If there is one additional failure, proceed to 7.5.

7.5 An additional 10 plaques should be tested at the
specified impact level and temperature.

7.5.1 If no additional samples fail, approve lot.
7.5.2 If any additional samples fail, reject lot.

NOTE 1: Section 7 uses either an instrumented or a non-
instrumented tup. For a non-instrumented tup, weights
supplied with the tester 60130-81 are combined so that the
specified impact energy (within 0.2 J of the specified value)
will be achieved when the total weight is dropped from the
specified height (either 300 or 600 mm).

NOTE 2: When using a non-instrumented impact tester, a
failure is any fracture that can be seen with the naked eye.
Tested samples should be slightly flexed by hand at the center
to search for (make visible) hair line fractures. When using an
instrumented impact tester, refer to 6.1.1 for recording energy
levels. A failure is defined as an energy level result lower than
specified (at the maximum load).

8 SAFETY. This method may involve hazardous materi-
als, operations and equipment. This method does not propose
to address all the safety problems associated with its use. It is
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