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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

HOT MELT SEALER, CLOSED-CELL FOAM-IN-PLACE THERMOPLASTIC
GM3628M

1 SCOPE. This specification covers the requirements for
a closed cell foam-in-place thermoplastic material to be used
as a seal against air, dust, and water.

1.1 The material may also be used for certain applications as
a silencer or flexible material for covering gaps, openings and
other non-sealing type applications. Parts that are intended to
function other than as undisturbed gaskets must function
under the appropriate environments.

1.2 The material must not stain, attack, or have any other
objectionable effect on adjacent surfaces.

1.3 This material is foamed through the introduction of an
inert gas, such as nitrogen or carbon dioxide to a specific
density reduction. The material is allowed to cool with the gas
bubbles intact and a closed cell foam product is formed.
Density reduction denotes the percentage of inert gas content.

1.4 For Heating, Ventilation, and Air-conditioning (HVAC)
applications, this specification should be used in conjunction
with the Chemical Specification that pertains to the subject
material (CS6940-57).

1.5 Materials covered by this specification shall be classified
as follows:

Typel............. Thermoplastic Rubber Based Material
Typell.......... Thermoplastic Urethane Based Material

1.6 Materials shall be given a grade designation based on the
material surface characteristics after application. Grade A,
Tacky; Grade B, Non-tacky.

1.7 Example of Drawing Callout.

1.7.1 Material: 9985724, Type L

1.7.2 Performance: GM3628M, Type 1, Grade B. Service-
ability required. Compression Load Deflection =
30 kPa + 10%

2 REFERENCED STANDARDS.

GM4486P 9985129 ASTM D1056
GM9125p 9985670 PSTC #35
9981062 9985723 SAE J1351
9981194 9985724 SAE J1960
9981228 ASTM D925

3 REQUIREMENTS. Unless otherwise specified, all tests
shall be performed at 23 + 2C and 50 * 5% RH.

3.1 Compression Load Deflection. By varying the percent
density reduction, the material shall be capable of achieving
the compression load deflection value in kiloPascals, indicat-
ed on the engineering drawing.

3.1.1 Values shall be determined at 50% compression {(no
preflex) after 1 minute at a compression rate of 50 mm/
minute. Samples shall be 50x50mm with a minimum
thickness of 3.2 mm. Samples shall be dusted with talc to
prevent adhesion to the compression plates.

3.2 Staining (ASTM D925, Method B). There shall be no
indication of migratory staining when the material is foamed
onto the representative substrate and exposed 7 days.

3.3 Secalability. Glass plates shall be used for- material
evaluation. Representative substrates shall be used to evaluate
the material performance in specific applications. There shall
be no objectionable shrinkage of the material or general
deterioration of the material or adjacent substrates causing
loss of seal or other function after exposure to the appropriate
environment. There shall be no corrosion of the adjacent
substrates due to the material.

3.3.1 Test Procedure. The material, when foamed to the
required density reduction for the application, must provide a
complete barrier to the passage of water when cotnpressed
30%. Samples are compressed in the form of a parabola or
trough between two plates. Compression shall be controlled
at 30% through the use of spacers and C clamps. The
assembly shall be exposed 10 the appropriate environment as
specified in section 3.3.6.1 thru 3.3.6.3. After environmental
exposure, distilled water shall be added between the plates
until the depth above the lowest point of the parabola is
50 mm.

3.3.2 As-received Sealability. Prepare samples as described
in section 3.3.1 and condition samples 24 h at 23 * 2 C prior
to addition of distilled water. The material must provide a
complete water seal for a minimum of 1 h.

3.3.3 Heat Aged Sealability. Samples prepared as described
in section 3.3.1 shall be exposed for 3 weeks at 93 + 2 C for
exterior and interior applications (including passenger com-
partment HVAC applications) and at 121 * 2C for all
underhood applications. The sample assemblies shall be
conditioned a minimum of 16 h at 23 £ 2 C after heat aging
and prior to addition of distilled water. The material must
provide a complete water seal for a minimum of 1h.

3.3.4 High Temperature Sealability. This test is to simulate
exposure in a paint repair oven and to ensure the sealability of
the foamed material through elevated temperatures.

3.3.4.1 Samples prepared as described in section 3.3.1 shall
be exposed for 20 minutes at 149 * 2C. The sample
assemblies shall be conditioned a minimum of 16h at
23 +2 C after heat aging and prior to addition of distilled
water. The material must provide a complete water seal for a
minimum of 1h.

3.3.5 Low Temperature Sealability. Samples prepared as
described in section 3.3.1 shall be exposed for 50h at
302 C prior to addition of distilled water. There shall be
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no deterioration or breakage of the material. There shall be no
room temperature conditioning of the assembly prior to
addition of the distilled water. Distilled water at a minimum
of temperature 23 t 2 C shall be added to the cold assembly to
a depth of 50 mm above the lowest point of the parabola. The
material must provide a complete water seal for a minimum
of 1h

3.3.6 Sealability after Cycle. Samples prepared as described
in section 3.3.1 shall be exposed to the appropriate environ-
mental cycle (3.3.6.1 thru 3.3.6.3). The sample assemblies
shall be conditioned a minimum of 16 h at 23 * 2 C after the
completed cycle and prior to addition of distilled water. The
material must provide a complete water seal for a minimum
of 1h.

3.3.6.1 Environmental Cycle (Exterior Applications).

17 h ozone (80 pphm and 38 + 2 C)
72h at 93 £ 2C

24 h sait spray (Per GM4298P)
7hat -30 £2C

17h at 38 £ 2C and 95 + 3% RH
7hat 93 *2C

24h at 38 £ 2C and 95 £ 3% RH

NOTE: Repeat cycle for a total of 2 cycles.

3.3.6.2 Environmental Cycle (Interior Applications).

24h at 38 £ 2C and 95 * 3% RH
17h at 83 + 2 C (drying)

7hat 100 £2C

4h at-30 £ 2C

100hat 70 £2C
NOTE: Repeat cycle for a total of 2 cycles.

3.3.6.3 Environmental Cycle (HVAC and Underhood Ap-
plications).

17 h ozone (80 pphm and 38 + 2 C)
72h at 121 £2C

24 h salt spray (Per GM4298P)

7h at =30 +2C

17h at 38 * 2C and 95 * 3% RH
7h at 121 £ 2C

24h at 38 £ 2C and 95 * 3% RH

I+

NOTE: Repeat cycle for a total of 2 cycles.

3.4 Compatibility with Solvents. The material shall exhibit
no compromising of the seal integrity following the appropri-
ate solvent contact.

3.4.1 Exterior, HVYAC (engine compartment) or Underhood.

1. 9981062 (Naptha)
2. 9981194 (Aliphatic Hydrocarbon with emulsifier)

3. 50/50 Isopropynol/water

4. Windshield Washer Solution - 9985129 (Optikleen)
or 9985670 (Tacleen)

5. Car Wash Solution

6. Ethylene Glycol

3.4.2 Interior, HVAC (passenger compartment). 9981062
and 9981228 (75% Naptha, 25% 1, 1, 1-Trichloroethane)

3.4.3 Test Procedure. The material is foamed to the required
density reduction for the application, onto a glass plate in the
form of a parabola or trough. After cooling, the material is
compressed 30% between the original glass plate and a
second glass plate. Compression shall be controlled at 30%
through the use of spacers and C clamps. The assembly is
allowed to equilibrate for 24 h. The solvent shall be added
between the plates until the depth above the lowest point of
the parabola is 50 mm (A separate assembly shall be used for
each solvent evaluated). The material must provide a com-
plete seal for a minimum of 1h.

3.4.3.1 Following the 1 hour dweéll, any unevaporated
solvent shall be emptied from the assembly and distilled water
immediately added between the plates until the depth above
the lowest point of the parabola is 50 mm. The material must
provide a complete water seal for a minimum of 1 h.

3.5 Environmental Cycle. Parts shall exhibit no objection-
able shrinkage or general deterioration of the material or
adjacent substrates causing loss of seal or other function.
There shall be no adhesion loss or, where applicable, corro-
sion of the adjacent substrates due to the material following
the appropriate environment exposure, as described in section
3.3.6.1 thru section 3.3.6.3.

3.6 Cold Flex. Samples, when foamed to the density reduc-
tion required for the application, shall not fracture or crack
when rapidly flexed around a temperature conditioned man-
drel.

3.6.1 Test Procedure. Condition samples and mandrel for
4 h at -30 * 2 C. The mandrel diameter shall be equal to four
times the sample thickness. While at temperature, quickly flex
the sample 180 degrees around the temperature conditioned
mandrel.

3.7 Peel Adhesion (PSTC #5). The peel adhesion of the
foamed material shall be no less than 95 N/m, unless
otherwise indicated on the engineering drawing.

3.7.1 Test Procedure. Peel adhesion is determined by pres-
sure Sensitive Adhesive Council Method No. 5§ (PSTC #S5)
with the foliowing adaptations. The material is foamed at the
density reduction required for the application onto the test
panel representing design intent. Prior to testing, a tape
backing having the same dimensions as the foamed material is
placed onto the foamed sample to minimize elongation. Using
a PSTC 20.0 N rubber covered roller, the tape-backed foam
material is rolled once in each lengthwise direction. The tape-
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