the owner, General Motors Corporation, NAO

Technical Standards Dept.

Handling Services, Inc. under agreement with

11 materials contained herelh fiave besn
reproduced and distributed by Information

‘VND-GH GM904P-ENGL 1997 ER 900L379 0009k2L 905 HW

GENERAL MOTORS ENGINEERING STANDARDS

‘Materials and Processes — Procedures

MULTI-AXIAL IMPACT TEST
GMS904P

1 SCOPE. This procedure is to be used to measure the
energy and loads incurred on a sample during an impact event
at a specified velocity and temperature. A class designation
shall be indicated along with the specification number (i.e.,
GM9904P Class A) to identify the test velocity and tempera-
ture. For temperatures or velocities which are not standard, a Z
suffix shall be used for the class and the temperature and
velocity shall be identified after specification call-out, i.e.,
GM9904P Class Z

Z=13.4m/s, -30°C
2 REFERENCED STANDARDS.

ASTM D3763

3 TEST CONDITIONS. Test per ASTM D3763 using an
instrumented impact test machine.

3.1 The probe is to be a 13 £ 0.5 mm dia hemisphere and the
back-up plate (clamp) is to have a 75 £ 1.5 mm dia hole with a
0.8 + 0.4 mm radius on the edge that contacts the test speci-
men.

3.2 The test temperature and impact velocity are to be identi-
fied by choosing the appropriate class from Table 1. The
impact velocity indicated is the initial velocity at contact with
the specimen and must not change more than 10% during the
impact event.

TABLE 1 — TEST CONDITIONS

Class Velocity Temperature, C
A 22+0.1 m/s -30+2
B 2210.1 m/s 23+£2
C 6.7+ 03 m/s -30t2
D 6.7+ 0.3 m/s 23+2
E 22+0.1 m/s 0+2
Z To be specified To be specified

4 TEST SPECIMENS. Test specimens shall be edge
gated, injection molded test plaques that are 100 mm min by
100 mm min or 100 mm dia by 2.5 £ 0.2 mm (interior applica-
tions) or 3.2 + 0.2 mm (all other applications). Impact the
appearance surface of the panel (side opposite the ejector pins)

unless otherwise designated by the test requester, material
specification, or other applicable document.

4.1 Test specimens must be conditioned for 4 h min at the
test temperature prior to impacting unless otherwise specified.

5 REPORT. The test report is to include the following
information:
Maximum Load, N (NOTE 1)
Deflection at Maximum Load, mm
Energy at Maximum Load, J
Total Energy = Energy at End of Event (NOTE 2), I
Velocity Change = Initial Velocity-Final Velocity, mm/s
Identify Appearance of Break as one of Types A thru Z in
Figure 1 — General Failure Modes
Identify Break as Ductile or Brittle (NOTE 3)
Identify the Occurrence of any Projectile Formations

5.1 The load, energy, and velocity are to be recorded as a
function of displacement. Reports, if requested, should be sub-
mitted in the form of a curve printout.

NOTE 1: If the Load vs. Displacement curve is flat on top the
Maximum Load point should be chosen at the beginning of the
flat area.

NOTE 2: End of Event is defined as the point in the impact
event where the load completes a sudden substantial drop and
approaches zero.

NOTE 3: Ductile Failure is defined as a puncture of the test
plaque without cracks radiating more than 10 mm beyond the
center of the impact point.

6 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
the responsibility of the user of this method to establish appro-
priate safety and health practices and determine the
applicability of regulatory limitations prior to use.

7 GENERAL INFORMATION. This standard was origi-
nated by CPC in Aungust 1990. The latest revisions include:

Rev | Date Description
A 2/92 |See 4, 5.1 NOTE 1 added
B 6/96 | Added Class E
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2. SHADED AREAS INDICATE THAT MATERIAL WAS COMPLETELY
REMOVED FROM THE TEST SPECIMEN DURING THE IMPACT EVENT.
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FIGURE 1 - GENERAL FAILURE MODES
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