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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

FLEXIBLE CELLULAR URETHANE MATERIALS
GM6098M

1 SCOPE. This specification describes the requirements
for high density cellular polyurethane materials with low
compression set characteristics to be used as gaskets for
vibration damping and vibration and shock isolation. The
material may be low modulus (soft) to high modulus (firm).
This material is intended for use in applications with
operating temperatures below 122 C. It is not intended for use
in applications which require water sealability.

1.1 Flexible expanded cellular rubber materials shall be
covered in GM6086M.

1.2 Certain applications may require the use of an adhesive.
If an adhesive is required, an A suffix shall be added after the
basic specification and type designation.

1.3 Maximum allowable shrinkage of the urethane material
must be determined by the appropriate engineering depart-
ment and indicated on the engineering drawing.

2 MATERIAL TYPES

2.1 Type L This is a low modulus (soft) cellular foam with a
compression force deflection range of 27 to 56 kPa.

2.2 Type IL This is a low modulus (soft) cellular foam with
a higher tensile strength than Type I and a compression force
deflection range of 47 to 90 kPa.

2.3 Type IIL This is a high modulus (firm) cellular foam
with a compression force deflection range of 89 to 161 kPa.

2.4 Type IV. This is a high modulus (firm) cellular foam
with a higher tensile strength than Type III and a compres-
sion force deflection range of 206 to 441 kPa.

2.5 Type V. This is a high modulus (very firm) cellular foam
with a higher tensile strength than Type IV and a compres-
sion force deflection range of 255 to 505 kPa.

3 EXAMPLE OF DRAWING CALLOUT.

3.1 Material: Black Polyester Polyurethane per GM6098M,
Type 1IA

Maximum shrinkage of 1% widthwise and 1.5% lengthwise.

4 REFERENCED STANDARDS.

GM3622M ASTM D570 SAE J1960
GM6090M ASTM D925 9981062
GM4486P ASTM D3574 9981194
GM9505P SAE J1351 9981228

5 MATERIAL REQUIREMENTS. All tests shall be per-
formed 23 * 2 C and 50 + 5% RH, unless otherwise specified
(see Table 1).

5.1 Water Absorption (ASTM D570). Samples shall exhibit
a maximum by weight increase of 25% foliowing 24 h water
immersion.

5.2 Flammability (GM6090M). The material must meet the
minimum requirements of GM6090M (B4-A). Test samples
shall have a minimum thickness of 3.2 mm.

5.3 Dimensional Stability. After 24 h exposure in an air-
circulating oven at 70 + 2 C, the material shall conform to the
dimensions and tolerances shown on the engineering drawing.

6 PART REQUIREMENTS. Parts fabricated from any
material type shall meet the following requirements, unless
otherwise indicated in the test description. All tests shall be
performed according to ASTM D3574 at 23 + 2C and
50+ 5% RH, unless otherwise specified.

TABLE 1
Property Type 1 Type 11 Type III Type IV Type V
Density, kg/m® + 10% (ASTM D3574, Test A) 240 320 320 480 480
Tensile Strength (ASTM D3574, Test E

As Received, kPa min : 380 600 1050 1580 1700
Ultimate Elongation (ASTM D3574, Test E)

As Received, % min 100 100 100 100 90
Tear Strength, kN/m, min (ASTM D3574, Test F) 1.3 1.75 2.8 4.7 5.0
Compression Force Deflection, 27-56 47-90 89-161 206-441 255-505
at 25% Deflection, kPa
(ASTM D3574, Test C, 12.7 mm/min)

Compression Set, at 50% Deflection, % max
(ASTM D3574, Test D)

Heat Aged at 70 C 10 10 10 10 10

After Sh at 121 C 5 5 5 5 5
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6.1 Shelf Life. The parts shall be packed to prevent perma-
nent deformation when shipped or stored. It must meet all
requirements of this specification after 6 months storage at
50+2C.

6.2 Odor (SAE J1351). The odor rating shall be 2 or lower
when tested per SAE J1351.

6.3 Ozone Resistance (GM4486P). There shall be no crack-
ing or other indication of material breakdown after testing per
GM4486P (A80). Samples shall be exposed at 38 £ 2C
wrapped around a 25 mm diameter mandrel and tied 25 mm
below the mandrel with enameled copper wire.

6.4 Staining (ASTM D925). There shall be no indication of
migration staining after 7 days exposure following testing per
ASTM D925, Method B. Testing shall be performed on
substrates representing engineering design intent.

NOTE: If no staining is observed following ASTM D925,
Method A, the material meets this requirement and Method
B testing is not required.

6.5 Dimensional Stability of Fabricated Parts. After 24 h
exposure in an air-circulating oven at 83 * 2 C, the parts shall
conform to the dimensions and tolerances shown on the
engineering drawing. Where appropriate, parts shall be held
during measuring and heating in a manner similar to that
encountered during actual use of the part.

6.6 Cold Flex. Condition samples for 16 h at -30 £+ 2C,
While at temperature, quickly flex the sample 180° around a
temperature conditioned mandrel. The mandrel diameter
shall be 254 mm. Samples must show no indication of
cracking.

6.7 Static Solvent Resistance. Adhesively backed materials
should be evaluated without the adhesive backing. The parts
must show no signs of tackiness, surface deterioration,
swelling, or other detrimental effects after 10 minute immer-
sion in 9981062 (Naphtha) or 9981194 (aliphatic hydrocar-
bon with emulsifier) for exterior applications and 9981062
and 9981228 (75% Naphtha, 25% 1,1,1-trichloroethane) for
interior applications. Allow solvent to evaporate completely
prior to evaluation.

6.8 Cycle Test. There shall be no general deterioration of the
material or adjacent substrates causing loss of seal or other
function after exposure to GM9505P, cycle F for exterior
applications and the following for interior applications. The
material must not exceed the maximum allowable shrinkage
as determined by the appropriate engineering department and
indicated on the engineering drawing. Where applicable, there
shall be no adhesion loss or corrosion of the adjacent
substrates due to the cellular material. Parts that are intended
to function other than as undisturbed gaskets must function
under each of the following conditions.

6.8.1 Interior Applications (Repeat for a total of 2 cycles).

24h at 38 *
17h at 82 ¢
7h at 100 £
4h at -30
100h at 70 £ 2C

and 95 * 3% RH

6.9 Xenon Arc Weatherometer Exposure (SAE J1960).
EXTERIOR APPLICATIONS EXPOSED TO DIRECT
SUNLIGHT ONLY. There shall be no evidence or surface
cracks at SOx magnification after 2481 kJ/m? exposure at
340 nm per SAE J1960.

7 ADHESION REQUIREMENTS. Adhesive backed ma-
terials must meet all general requirements of this specifica-
tion. In addition, they must meet the following requirements.

7.1 Parts that will be mechanically retained and require
minimal to no handling strength must meet the adhesion
requirements of GM3622M.

7.2 Part that will eventually be mechanically retained, but
require handling strength must meet a minimum peel strength
of 875 N/m width to cleaned or painted metal or 525 N/m
width to plastic substrates. Allow 24 h recovery period after
environmental exposure, prior to peel.

7.2.1 Test Procedure. As received and after 72 hat 5512 C,
the part must be securely bonded and shall not display curling
or lifting from either the substrate or the adhesive film. The
bonded samples shall be peeled at an angle of 180° and at a
rate of 300 mm/minute using an Instron, or equivalent,
constant rate of extension machine (CRE).

7.3 Cold Shock. Following 72 h at 55 + 2 C, the assembly
shall be conditioned for a minimum of 4 h at -30 + 2 C. While
at =30 * 2 C and with the sample supported on a flat hard
surface, the bonded assembly must withstand 2 free fall
impacts of 2.8 J. The part must withstand the impact without
loss of adhesion and still meet the appropriate peel strength
requirements as stated in section 7.

8 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.

9 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 engi-
neering. 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 responsibili-
ty for incoming shipments meeting this specification without
dependence upon purchaser’s inspection.
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