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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

FLEXIBLE EXPANDED RUBBER MATERIALS
GM6086M

1 SCOPE. This specification describes the requirements
for expanded cellular materials to be used as a seal against air,
dust and/or water. The material may also be used for certain
applications as a silencer or as a flexible material for covering
gaps, openings and other non-sealing type applications.

1.1 Open cell materials should be specified using the appro-
priate ASTM, SAE or ISO methods. They are not covered
under this specification.

1.2 Certain applications may require the use of an adhesive.
If an adhesive is required, an ADH Suffix shall be added after
the basic specification and type number.

1.3 Certain interior parts will require a low friction coating
to reduce friction or grab between the seal and the substrate.
When this coating is required, a CO suffix shall be added after
the specification and type number.

1.4 Note to Users: To properly use GM6086M, the follow-
ing information must be added to the engineering drawing.

1.4.1 Specify material, e.g. Nitrile, EPDM, etc.
1.4.2 Specify density with tolerance.

1.4.3 Indicate the ADH or CO suffix if an adhesive or low
friction coating shall be used.

1.44 Identify application, such as interior, exterior or
underhood. There are specific tests required for each use.

1.4.5 Specify if material is to perform as a water seal.

1.4.6 Specify surface appearance of dimensions using cur-
rent RMA requirements (see NOTE). Consult with Materials
Engineering for assistance.

NOTE: RMA Handbook for Molded, Extruded, Lathe Cut &
Cellular Products.

1.47 Sample Drawing Callout.
Material:  Expanded ECO per GM6086M,

Type 11 - ADH

for underhood water seal.
Density: 30 * 1 kg/m?
Tolerance and Finish Conditions:
RMA-BTH2, BL2, S1, TI1, Fl, R}, P1
No coating required

2 REFERENCED STANDARDS.

GM360™ GM9125P
GM6090M ASTM D412
GM4486pP ASTM D925
GMS071P ASTM D1056

3 REQUIREMENTS. Alltests shall be pe.formed accord-
ing to ASTM DI1056 at 23 + 2C and 50% RH unless
otherwise specified.

Material specifications are based on a 6 sigma limit spread in
data from a minimum of 6 production lots. New materials
will be tentatively approved based on 1 to 3 pilot lots and 1
production lot. As per ASTM requirements, each data point
per lot is based on a mean of 3 data points.

3.1 Shelf Life. The material shall be packed to prevent
permanent deformation when shipped or stored. It must meet
all requirements of this specification after 6 months storage at
50 C.

3.2 Compression Deflection. Values shall be determined at
509% compression (no preflex) after 1 minute at a compres-
sion rate of 50.8 mm/minute.

3.2.1 Samples shall be 50 x 50 mm with a minimum sample
thickness of 3.2 mm. All adhesive surfaces shall be dusted
with talc to prevent adhesion to the compression plates.

Type IA (Super Soft)...........cooeeeen. 5.00 t0 21.00 kPa
Type IB(Soft) ...ceevneveiinininaninnn. 21.01 to 48.00 kPa
Type Il (Medium) ..........coevveennenn. 48.01 to 97.00 kPa
Type IIIA (Hard) ........c.oovvvennes 97.01 to 172.00 kPa
Type IIIB (Extra Hard) ............. 172.01 t0 276.00 kPa

3.3 Water Absorption (ASTM D1056). For all cellular
materials. Samples shall be 50 x 50 mm with a minimum
sample thickness of 3.2 mm.

Type IA,IB, II ..., 10% max by mass
Type lIIA,IIIB............oo, 5% max by mass

3.4 Tensile Strength. (ASTM D412, Die A)

TypelA,IB ... 172.00 kPa, min
Typell..coonieiiiiiiie 275.00 kPa, min
Type A, IIIB.........oool 379.00 kPa, min

3.5 Elongation. (ASTM D412, Die A) The minimum
elongation for all types shall be 100%.

3.6 Ozone Resistance (Exterior Applications Only). There
shall be no cracking or other indication of material break-
down after testing per GM4486P (A80). Samples shall be
exposed at 38 C wrapped around a 25 mm dia mandrel and
tied 25 mm below the mandrel with enameled copper wire.

3.7 Staining. 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. Some types of staining
are photosensitive which may be significant on certain
applications. Photosensitivity is determined by re-exposing
the painted substrate (after the rubber has been removed) to
the RS Sunlamp for 4h to develop the latent stain.
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3.8 Water Impermeability (Water Sealing Applications
Only). Clear plastic plates are used for material comparisons
and qualification. Representative substrates and part dimen-
sions/design should be tested on appropriate test fixtures to
evaluate the material performance in specific applications.

3.8.1 Test Fixture: Two 12.5 thick x 203 x 203 mm clear
plastic plates, spacers of various thickness, 6.35 x 38 mm bolts
with washers. Eight 7 mm dia holes are evenly spaced around
the perimeter of the plastic plates. A 12.5 mm dia hole is
drilled near the top of one plate to allow water to be poured
into the fixture. A 3.2 mm dia hole is drilled near the bottom
of the same plate to allow even pressure and permit drainage
between test cycles. Noncorrosive metal or plastic spacers
may be used to control compression (see Figure 1).

3.8.1.1 Sample Preparation. A “U” shaped gasket 12.5 mm
width, 127 mm wide at open outside ends of “U” and 140 mm
deep shall be cut with a special die (see Figure 2). Test at part
thickness per blueprint requirements. The material is then
sandwiched between the plates and the spacers are placed
along the sides of the fixture. Tighten the fasteners all around
the fixture to the pattern shown in Figure 1.

3.8.2 As-Received Sealability. Condition the samples 24 h at
23 1 2 C in the fixture prior to addition of water. Fill the test
fixture with water up to the fill hole. The material must
provide a complete water seal for 2 minimum of 1 h when
compressed 30%. Lower compressive levels may be specified
on the drawing, but leak free time must be the same.
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FIG. 1 WATER SEALING TEST FIXTURE (3.8)

3.8.3 Aged Sealability. After testing to 3.8.2, the material
shall be thermal cycled in the fixture for 7 days without water
in the fixture in an air-circulating test chamber capable of
programming temperature cycles from —40 to 200 C. One
cycle shall consist of 8 h at 121 C, 20 minute ramp (7.5 C/
minute) to -29 C, 8 h at —29 C foliowed by 20 minute ramp to
121 C. At the end of the 7 day test, allow the fixture to cool to
room temperature and add water up to the fill hole. The
material must provide a complete water seal for 2 minimum
of 1h.

3.9 Compatibility with Solvents. Materials with ADH
should be tested without adhesive. The material must show
no signs of tackiness, surface deterioration, swelling, or other
detrimental effects after a 10 minute immersion in 9981062
(Naptha) or 9981194 (aliphatic hydrocarbon with emulsifier)
for exterior parts and 9981062 and 9981228 (75% naptha,
25% 1,1,1-trichloroethane) for interior parts.

3.10 Cycle Test. After 3 cycles the following requirements
apply: linear shrinkage shall.not be greater than 5%. Samples
tested per SAE J1389 Figure 1 test assembly shall show no
corrosion to mating panel (scale rating 4 to 7) representing
current production finishes in the intended application.
Samples with pressure sensitive adhesive (PSA) shall retain
60% or better the values stated in GM3607M.
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FIG. 2 TEST SAMPLE DIMENSIONS FOR 3.8
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