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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

RECOVERABLE ENERGY ABSORBING FOAM
GM216M

1 SCOPE. This specification defines the minimum phys-
ical requirements for a molded cellular plastic product known
as recoverable energy absorbing polyurethane foam..

1.1 The foam required under this specification is an energy
absorbing, recoverable, open inter-connecting cell, polyether
based polyurethane foam.

2 REFERENCED STANDARDS.

GMS502M GM9685pP FMVSS 201
GM1000M ASTM D624 FMVSS 214
GM3602M ASTM D925 FMVSS 302
GM9070P ASTM D1621 FMVSR 581
GM60%0M ASTM D3574 SAE J1351
GM9200P ASTME1252 SAE J1756

3 APPLICATION This product’s main application is as -
an energy absorbing interior trim material, used in conjunction
with other materials and structures to meet the requirements of
FMVSS 201 and FMVSS 214, or for energy-absorbing
bumpers per FMVSR 581. It may also be used wherever a
medium to high density polyurethane material is desired. This
material was initially released for use in anti-submarine ramps
but may also be used for other energy absorbing applications
where recoverable foam is desired, such as knee bolsters,
instrument panel topper pads, airbag (SIR) doors. heel block-
ers, side door impact blocks, and head impact blocks.

4 REQUIREMENTS.

4.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, '"Restricted
and Reportable Chemicals."

42 RECYCLING GUIDELINES (GMS502M). Materials
developed to this specification shall be optimized to provide
maximum end-of-life cycle value utilizing the Recycling
Design Guidelines. Recycled content shall be reported to the
approving and procuring Materials Engineering Department
utilizing the Recycled Content Report Form.

4.3 PHYSICAL AND CHEMICAL REQUIREMENTS.

4.3.1 Conditioning and Test Specimen Preparation.

Test specimens should be taken from a molded part, unless it is
physically impossible because of part size, thickness, or con-
figuration. A test block of production representable material
may be used for those tests which cannot be performed on the
actual part. Typical specimen sizes and location are given in

Figure 1.

4.3.1.1 The specimen shall not include the surface skin,
except where noted. Neither shall it include the stratification
layers of denser material or any portion where there is an obvi-
ous defect, such as voids. The depth of skin to be removed
during test specimen preparation may vary considerably,
depending on the general configuration of the molded shape.
However, a minimum of 10 mm shall be removed.

4.3.1.2 Tests shall be conducted at a temperature of 21 £ 2°C
and in an atmosphere of 50 + 5% RH (standard test condi-
tions), unless specified otherwise in the individual test
procedure.

4.3.1.3 All tests shall be performed 7 days or more after the
foam has been manufactured. The sample shall be conditioned
undeflected and undistorted at standard test conditions for at
least 24 h before being tested.

A minimum of 3 test specimens shall be tested. This staterent
supersedes the number of tests specified under the appropriate
ASTM test procedures. Report the arithmetic average of the
three tests. However, no individual test result shail be less than
the minimum value required, or no more than the maximum
value specified.

43.2 Table 1, lists the basic requirements for all types of
energy absorbing polyurethane foam covered by this specifica-
tion. Table 2 details the specific mechanical properties for
Type 1 foam, as originally used for an anti-submarine ramp.
(Where Type is not specified on current drawings, Type 1
requirements shall apply.)

Additicnal types will be designated Type Z, and the template
outlined in Appendix A must be filled out with the specific
requirements for that application and added to the part draw-
ing. Type Z foams must meet all the basic REQUIREMENTS
of Section 4, including Table 1, plus the drawing requirements.

4.3.3 Parts shall be free of skin imritants when fully cured.

4.3.4 Odor (SAE J1351). The odor scale rating number shall
be 3 or lower.

4.3.4.1 Staining (ASTM D925, Procedure A). The foam
parts must not contain any extractable or fuming chemicals
which can cause migration or contact effects on the trim mate-
riels with which they are used. Samples will be separately and
completely wrapped to insure intimate contact in white vinyl
coated fabric and exposed to 7 days @ 80°C. After exposure
they must show no stain or other detrimental effects on trim
materials. A piece of the cover stock will be exposed to the
same conditions and will serve as a control.

43.4.2 Flammability per GM6090M (B4 - AE) when tested
per GM9070P.

4.3.4.3 Fogging (SAE J1756). Photometric procedure: Bath
temperature of 85°C; cooling temperature of 38°C; 6 h test
time; 16 h post conditioning time. The amount of fog, when
measured with a 60° glossmeter shall have a rating of 60 units
or more. Samples that result in a residue that forms a transpar-
ent film, discernible droplets, or any visual signs of
crystallinity shall be judged to have failed this requirement.

4.3.4.4 Identification. All parts or samples must carry identi-
fication as to the part number, source, engineering change
letter, date of manufacture or run number. The date may be
coded if the buyer is advised of the code. The identification
must be located in a manner that does not interfere with the
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appearance of the finished product and it must be legible.
Identification must be on a surface which is visible on an
assembly as delivered to the assembly plant or service shop.
Letter heights are specified on the parts drawing. Inks used for
this identification must be of a type which will remain legible
on the part surface for at least as long as the part warranty
period. Moreover, inks used will not transfer to adjacent parts
and will not adversely affect the trim material used in combi-
nation, either wet or dry.

4.3.5 Infrared Spectrophotometry (ASTM E1252) and/or
Thermal Analysis. Suppliers will provide samples, as well as
infrared spectra, on request during development, at validation
and at PPAP. GM may also conduct infrared and/or thermal
analysis of any material or part supplied to this specification.
IR spectra and thermograms will be established for initial sam-
ples and will be kept on file for later comparison with spectra
and thermograms for production samples. See paragraph 6.

4.4 ADDITIONAL REQUIREMENTS.

4.4.1 Materials that are inserted into the foam mold and
become an integral part of the part in the foaming process shall
have a bond strength greater than the cohesive strength of the
foam.

442 Where any item is cemented to the foam or where foam
to foam bonds are made, they must meet the adhesion require-
ments of GM3602M and the flammability requirements of
FMVSS 302. The adhesives used shall be non-injurious to the
foam and the resulting bonds shall be at least as strong as the
foam itself. Parts shall not exhibit excessive surface tackiness
when received.

4.4.3 Refer to part assembly drawings for critical, primary,
and secondary surface designations, foam free surfaces, foam

allowances on attaching parts, dimensional and load bearing
tolerances, radii and draft angles.

5 [INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

5.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever a composition change has
occurred.

6 [INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

7 GENERAL INFORMATION. This standard was origi-
nated by the Textiles Committee in July 1994 and approved in
November 1994. The lastest revisions include:

Rev Date Description

A 8/96 | Extensive revisions, including add Type
Z, Change Table 1, Add table 2 & 3.
Add IR Analysis by GM Truck Group in
July, 1996.
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