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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - General

LOW DUROMETER, FORMABLE SILICONE SEAL
GM236M

1 SCOPE. This specification covers the requirements of
a two-component silicone, mixed and metered in a one-to-one
ratio. This material is applied in bead form, and heat cured,
forming a low modulus silicone rubber.

1.1 MATERIAL CLASSIFICATIONS. Materials are classi-
ficd by Shore A hardness. Type I materials have a nominal
hardness of 14. Type II have a nominal hardness of 32, and
Type III have a hardness of 40.

1.2 PROCESS CONDITIONS. A typical cure cycle to reach
fully functional properties (90% cross linked ) is 5 to 10 min-
utes @ 150°C. Cures at other times and tcmperatures may
result in altered physical properties and preformance character-
istics. The production cure cycle must be adjusted to achieve
the optimum cross link density. Item 8.1 lists the process con-
ditions for sample data in Table 2.

1.3 ADHESION. This compound does not require primers
when applied to mineral filled nylon parts. Any plastic part
must be clean and protected from further contaminants per
agreement between part source and the silicone applicator.

1.4 CURE COMPATIBILITY. Cure inhibition of this prod-
uct can occur from exposure to sulfur, lead, tin or magnesium.
Avoid contact with highly basic, acidic, or strong oxidizing
materials or residues. Thoroughly rinse your washed parts.

1.5 APPLICATIONS. Type 1 materials arc suitable as a soft
conformable seal against water and dust intrusion for covers or
plates. Type I materials are not intended for sealing oils from
—50 to 135°C (defined by ASTM D1053 and SAE J2236
respectively). Use Type II materials in joint designs where
incidental or limited contact with oxygen rich engine oil
occurs. Type II materials have a functional temperature range
from —55 to 150°C. Material compression ranges from 5 to
15% are best for long term durability. These materials work
best in compression limiting or void-volume designs.

2 REFERENCED STANDARDS.

GM1724 ASTM D624 ASTM D2240
GM1000M ASTM D792 SAE J243
GM9671P ASTM D816 SAE J2236
ASTM D395 ASTM D1053

ASTM D412 ASTM C1183

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with the require-
ments listed in GM1000M, "Restricted and Reportable
Chemicals.”

4 SIGNIFICANCE AND USE.

4.1 This standard describes key material properties related to
plant assembly, and functional needs for sealing against dust
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intrusion. It does not imply functional success, since it is
dependent on design and process factors not addressed by this
document.

4.2 Each candidate material is judged by the required test
conditions, and classified by its own data. Table propesty val-
ves can represent combinations of ranges from more than one
material.

4.3 Longer duration test establish minimum limits for com-
pounding a "fit-for-use”" material. Raw material suppliers
should begin sorting candidates materials by thesc tests before
continuing with the rest of the requirements.

§ TEST PROCEDURES.
5.1 Use the latest issue of any test method indicated.

5.1.1 This standard may involve hazardous materials, opera-
tions, and equipment. This standard does not address the safety
problems associated with its use. It is the responsibility of the
use of this standard to consult and establish appropriate safety
and health practices and determine the applicability of regula-
tory limitations prior to use.

5.2 TEST UNITS. Report data in the appropriate SI units.

6 GENERAL REQUIREMENTS.

6.1 DATA REQUIREMENTS FOR MATERIAL LINE
CALLOUTS. Material minimum and maximum specification
limits are based on a six sigma limit spread in (normal distri-
bution) data from a minimum of six production lots. Tentative
approval - signified by the letter "T" - is based on data from
one production and three lab lots. A Tier one source is respon-
sible for continuing to submit data - to Materials Engineering -
of the full qualification requirements as stated in the first line
of this paragraph. Use appropriate industry statistical stan-
dards, methods or practice when generating data.

6.2 QUALIFICATION TESTS. Unless otherwise specified,
i.e., by a test method, use a median of five samples per test for
new material and part submissions. Tests designated in Table 3
as once for initial approval (not for further statistical analysis),
run a minimum of three samples, with cach test mecting the
stated requirements.

6.3 ACCREDITED DATA. All data must come from a GM
approved lab (GP-10), or a lab accredited by the A2LA or
Standards Council of Canada. At the discretion of the GM
Accreditation Group, a limited approval may be given to off-
shore labs with ISO 25/9002 accreditation.

6.4 MATERIAL PROPERTIES. Table 1 lists uncured mate-
rial properties, and cured material propertics are listed in Table
2. For initial approval report requirements and properties
affected by a color change in Table 3.

6.5 All materials must meet the Restricted and Reportable
Materials Requirement of GM1000M.
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7 UNCURED MATERIAL REQUIREMENTS.

7.1 SAMPLING. Take mixed and metercd plant samples
(1A:1B) from the nozzle at the end of the mixing head. Use
lab bench equipment provided it duplicates production condi-
tions as closely as possible.

7.2 EXTRUSION RATE. Sample from cartridge, pail or bar-
rels. If incoming product comes in a cartridge, DO NOT
transfer that material to a new cartridge prior to testing. A
Semco® 440 or Pyles® 985 plastic nozzle is acceptable. Unit
volume per time may be reported as an option.

7.2.1 Worked Extrusion Rate. Sample from the production
intent dispening machine at the nozzle head. This test mea-
surcs the affect of pump shear on the flow characteristics of
the material. The purpose of this test is to climinate material(s)
that would flow off the joint surface.

7.2.2 Process Capability. The material components must be
capable of being dispensed with current production equipment
intended for use with this material. Use pump scals and pack-
ings made of durable, coated materials to avoid sticking or
plugging with the pumped material.

7.3 SHIPPING AND STORAGE STABILITY. Material
shall meet all the document requirements after storage for six
months, from the date of manufacture, at temperatures not
exceeding 50°C. Material sensitive to storage conditions shall
have such conditions included on packaging and shipping

paperwork.

7.3.1 Applied Stability. On a production part racking or
other handling system, a wet applied bead sized to the appro-
priate specified dimensions, must not sag or significantly
change dimension (location and profile) after 72 h (at the
application location temperature and humidity conditions), or
during the recommended cure cycle.

74 MATERIAL UNIFORMITY. The ratio material shall be
a uniform, homogenous mixture, free of air, lumps and other
foreign materials.

7.5 COLOR. Colors other than black must be specified on a
part blueprint. Use Table 3 to report material properties (listed
in Tables 1 or 2) affected by color ingredients.

8 CURED MATERIAL REQUIREMENTS.

8.1 SAMPLE PREPARATION. Prepare slabs from mixed A
and B components in a 1:1 ratio by weight. The mix must be
degassed in a compression mold. No voids or densification
lines should appear in the area of sampling. The slab mold is
1.91 £ 0.02 mm thick. Mold time is 5 minutes @ 150°C.
Sample prep should mimic typical production times and tem-
peratures.

8.2 TEST CONDITIONS. Unless otherwise specified, pre-
condition samples for 24 h @ 23 + 2°C and 50 + 5% RH

9 PART REQUIREMENTS.

9.1 ACOUSTICAL. The appropriate engine or vehicle plat-
form acoustical activity will evaluate parts as deemed
appropriate by the application. Add these requirements to the
part drawing.

9.2 BEAD ADHESION. The bead bond after cure to the fin-
ished part must withstand part shipping and production
handling with no evidence of lifting or peeling from the
applied contact area. A deliberate attempt to remove the bead,
should result in a 50% adhesive and 50% cohesive failure in
the bond line area.

10 MATERIAL AND SOURCE APPROVAL.

10.1 Engineering qualification of an approved source is
required for this standard. Only sources listed in the GM
Corporate Materials File - under the specification number ref-
crencing this standard - have been qualified by engineering.

10.2 Information on source approvals is available through the
current GM on-line service. Consult Engineering Standards for
further information.

10.3 A completed copy of the GM or GM approved equiva-
lent Material Safety Data Sheet and Critical Material Register
(available from any GM laboratory or engineering department)
is required on a new submission. A source must update the
MSDS when a composition change has occurred.

10.3.1 A request for risk assessment on new material submis-
sions must be made in addition to the required forms to the
GM Health & Safety Department. See 6.5.

10.3.2 All materials must receive approval from the medical,
safety and industrial hygiene departments affected, before the
materials can be used in production. See 6.5.

10.4 No shipment shall be made by any supplier until repre-
sentative initial production samples have been approved by
engineering as meeting the requirements of this standard,
including any document that references this one.

11 IDENTIFICATION. Materials shipped to any GM
location shall be labeled per GM1724, GM Shipping/Parts
Identification Label Standard, along with any additional
requirements from the receiving location. Materials sensitive to
aging shall include an expiration date on individual containers.

12 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.
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