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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

SEALER - PUMPABLE, BODYSHOP
GM2199M

1 SCOPE. This specification details the requirements of
high bake sealers intended for use in the body shop to seal
body joints against water, dust, and air intrusion. This specifi-
cation covers a number of sealers that perform a variety of
different functions in the body shop.

1.1 The material must be a smooth and homogeneous mixture
free of air, lumps, unmixed particles and foreign materials. It
must be capable of being dispensed with standard production
pumping equipment.

1.2 The material must adhere to oily metals. It must have
good weatherability and must not accelerate the rusting of steel
over which it is applied. The materials must not have a toxic or
noxious odor when applied and must be relatively nonodorous
when cured.

1.3 REFERENCED SEALERS.

9984236 - Weldthru, Expandable (supercedes 9981553,
9985230)

9984247 - Weldthru, Expandable, Fuel Resistant, Wash
Resistant

9984239 - Weldthru, Nonexpanding (supercedes 9985126)
9984272 - Weldthru, 300% Expandable

9984273 - Weldthru, 500% Expandable

9984289 - Weldthru, Special High Heat Resistant,
Expandable

9981263 - Non-weldthru, Paintable (supercedes 9984165)
9982203 - Non-weldthru, Flowable Hot melt

2 REFERENCED STANDARDS.

GM1000M GM9801P 9984239
GM4389M GM9804P 9984247
GM4465P GM9827P 9984272
GM9010P GM9828P 9984273
GM9021P GM9831P 9984289
GM9037P GM9832P 9985126
GMO9503P 9981263 9985230
GM9505P 9981553 ASTM D92
GM9532P 9982203 ASTM D638
GM9763P 9984165 ASTM D1475
GM9773P 9984236 SAE J1864

3 REQUIREMENTS. Specific material requirements and
appropriate test methods are listed under properties. All bake
schedules are specified in metal temperatures.

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

3.2 PHYSICAL PROPERTIES.

3.2.1 Specific Gravity (ASTM D1475) — 1.1 to 1.5 typical.
However, an individual specific gravity range for each
approved source will be set at the time of approval to this
specification. That specific gravity range will then become a
requirement of the material. This information shall be included
in the material approval submission package.

3.2.2 Solids Content (GM9010P) .....ccevevervrevrernenes 95% min
3.2.3 Viscosity (GM9021P). For all materials
except9982203.
OTIfICE 1eereeece e base e 1.32 mm
PIESSUIE .....oveeiireectireeecic et cresnen s resrersneres 275 kPa
Sample Weight........cccveeiirecnnieniennenesinnsies 20 g

Seconds......The viscosity range (in seconds) will be set at
the time of approval to this specification. That viscosity
range will then become a requirement of the material.

For material 9982203 use a 0.125 orifice with the material @
121°C.

3.2.4 Odor (GM9832P). The sealer must not have a toxic or
noxious odor. After curing, the sealer must be relatively non-
odorous.

3.2.5 Toxicity. The material must not adversely affect per-
sonnel handling it.

3.3 PERFORMANCE REQUIREMENTS.

3.3.1 Adhesion. The material must adhere to oily CRS, and
galvanized (both electro and hot dip). Three sets of sealer pan-
els per substrate shall be prepared per GM9801Pand baked as
follows:

Low ELPO Bake = 20 minutes @ 158°C + High Bake
Paint

Low ELPO Bake = 20 minutes @ 158°C + Low Bake
Paint

Nominal ELPO Bake = 30 minutes @ 163°C + High Bake
Paint
Nominal ELPO Bake = 30 minutes @ 163°C + Low Bake
Paint

High Bake ELPO= 90 minutes @ 177°C + High Bake
Piant
High Bake ELPO = 90 minutes @ 177°C + Low Bake
Paint

High Bake Systems:
+ 25 minutes @ 157°C
+ 25 minutes @ 115°C

Low Bake Systems:
+25 minutes @ 115°C
+25 minutes @ 115°C
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3.3.1.1 Sealer baked as described above shall not crack or
lose adhesion to the substrates during or after the following
conditions:

Initial:
Exterior Cycle (GM9505F, Cycle F)
12 cycles
Heat Aging:
336 h @ 70°C
Humidity (GM4465P):
168 h @ 38°C/100% RH
Cold slam (GM9773P):
10 slams @ -30°C
Mandrel Bend (GM9503P).

3.3.2 Tensile (ASTM D638). The material when baked as
described in 3.3.1 must have a minimum tensile strength of 6
kPa.

3.3.3 Corrosion Resistance. Apply 2 beads of sealer, 3 x 40
x 200 mm long, to the surface of a phosphated steel panel (in-
spect the panel first to be sure it is free of surface corrosion).
Bake panel for 1 h @ 200°C. Remove the panel from the oven
and allow it to cool to room temperature.

3.3.3.1 Initial Adhesion. The material must exhibit good
adhesion to the substrate with no cracking, separation or other
deleterious effects. Remove one bead from the surface of the
panel and inspect the panel. There must be no corrosion on the
panel under the sealer.

3.3.3.2 Humidity (GM4465P)......... 168 h @ 38°C/100% RH

3.3.3.3 Remove the remaining bead from the panel after
humidity and inspect the panel. There must be no corrosion on
the panel under the sealer.

3.3.4 Expansion (GM9037P). Material baked as described in
3.3.1 must have a minimum volume expansion of:

9984236 - 120 - 170%
9984247 - 120 - 170%
9984272 -  300%
9984273 -  500%
9984289 -  500%

3.3.5 Shrinkage (GM9037P). Material baked as described in
3.3.1 shall exhibit no more than 5% shrinkage.

3.3.6 Fuel Resistance (GM950SP, Cycle L) The material
must be able to withstand 5 cycles. There must be no loss of
adhesion to the substrate or degradation of the material. (for
9984247 only).

3.3.7 Flow (9982203 only). A 3 x 12 mm bead of material
must have the following flow rate after paint bakes:

3.3.8 Long Term Heat Resistance (9984289 only). Material
baked according to 3.3.1 shall then be subjected to 1000 cycles
of the following environment:

1 cycle = 15 minutes @ 205°C then cool to room tempera-
ture (25°C).

3.3.8.1 After every tenth cycle the samples shall be subjected
to salt fog for 1 h. Material tested according to 3.3.8 shall not:

- exhibit loss of adhesion to the substrate

- initiate corrosion of the substrate

- exhibit hardening or degradation to the extent of
the material cracking, flaking or turning to ash.

3.4 PROCESS REQUIREMENTS.

3.4.1 Sag. Grease work the material for 100 strokes and then
immediately apply a 3 x 40 x 200 mm bead to an oily steel
panel and stand it on end. The material shall exhibit no sag or
sliding.

3.4.2 Pressure Stability (SAE J1864). The material must be
capable of withstanding pumping pressures of 22,400 kPa for
72 h without its viscosity or other characteristics being
adversely affected. The material must not exhibit any caking or
separation of fluids.

3.4.3 Smoke (GM9828P). The sealer must not smoke up to
200°C.

3.4.4 Flash Point (ASTM D92) ......ccovvvvrunriruninns 200°C min

3.4.5 Flame Resistance (GM9831P). Must resist 50 passes
with an open flame. (9984236, 9984247, 9984239, 9984272,
0984273 and 9984289).

3.4.6 Wash-off Resistance (GM9804P). No loss of material
or significant distortion of bead after 1 h dry time. (9984247).
No distortion of the bead is allowed after 1 h dry time when
run per GM9804P. (9984236, 9984239, 9981263, 9984272,
9984273 and 9984289).

3.4.7 Weldability (GM9827P). Run weld test per specified
procedure and report the number of welds passed. Then run
the test again with the material in between the steel strips and
again report the number of welds passed. (9984236, 9984247,
9984239, 9984272, 9984273 and 9984289).

3.4.8 Electrocoat Compatibility (GM9532P). Material must

not cause E-Coat to crater.

3.5 STABILITY REQUIREMENTS (GM9763P). Material
conditioned as described below must be able to pass all
requirements of this specification.

3.5.1 Elevated Temperature Stability. The sealer as shipped
must be capable of withstanding 72 h @ 54°C.

3.5.2 Low Temperature Stability. The sealer as shipped must
be capable of withstanding 3 cycles detailed in 3.1.2.3 of
GM9763P.
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