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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

VIBRATION DAMPING PAD - PRE/POST-ELPO APPLIED
GM14M

1 SCOPE. This specification describes a pressure sensi-
tive elastomeric based constrained layer vibration damping
material which may be applied to body panels prior to, during,
or after paint shop operations.

1.1 GENERAL DESCRIPTION. This material is a flexible,
impermeable sheet of elastomeric adhesive laminated to an
aluminum film. The aluminum sheet serves as a vibration
damper constraining layer as well as a barrier which Limits
exposure of the elastomer to the various paint processes. The
aluminum also inhibits damper shrinkage during bake cycles;
such shrinkage might result in unprotected exposed metal sur-
faces.

1.2 This material is intended for use as a vibration damping
patch on horizontal, vertical and inverted metal surfaces. Use
should be restricted to relatively flat or geatly contoured pan-
els so that complete contact of this material to the pancl can be
assured. The material may be applied before or after paint
shop operations. It must adhere to a variety of substrates
including oily steel, galvanized, ELPO, paint, and other sub-
strates as detailed on the Sealer Substrate Compatibility Charts
for each approving division.

13 Thc composite material is provided in various drawing

ified part sizes. The part is supplied with the adhesive sur-
face protected by a paper carrier. The aluminum constraining
layer will comply with SAE J454.

1.4 MATERIAL DESIGNATIONS. Materials arc specified
by grade as follows:

Grade C}m::i‘:“ Mass/Area, Reference
A 0.025 1.5-3.0 kg/m?
B 0.050 3.0.5.0
C 0.100 5.0-8.0
z Drawing Specified

2 REFERENCED STANDARDS.

GM274T™ GM9200P GM9301P
GM3612M GM9232P ASTM D5
GM4298P GM9305P ASTM D792
GM4465P GM9503P FMYVSS 302
GM9010P GM9505P SAE J454
GM9011P GM9514P SAE J1351
GM9179P GM9763P

32 REQUIREMENTS. Tests shall be conducted at stan-
dard conditions, 22 + 2°C and 50 + 5% RH, unless otherwise

specified.
NOTE: The values of some properties and performance

parameters (c.g. tensile strength, tear strength) may depend
upon direction along the material. Therefore, it may be neces-

sary to perform some tests both paraliel and perpendicular to

machine direction in order to determine true minimum and
maximum values for conformance to requirements of this
specification.

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

3.1 PHYSICAL PROPERTIES.

3.1.1 Spectﬁc Gravity (ASTM D792). Material nominal spe-
cific gravity must be stated by material supplier at time of
request for material approval and must thereafter be main-
tained within £ 10% of that approved value.

3.1.2 Solid Content (GM9010P).....ccrseeneer 98% min by mass.

3.1.3 Mass/Arca. Mass per unit arca is determined by mate-
rial grade, 1.4, or as specified on the engineering drawing.
Mass per unit arca must be stated by material supplier at time
of request for material approval and must thereafter be main-
tained within + 10% of that approved value.

3.1.4 Thickness. Maximum thickness of the composite is as
specificd on the enginecring drawing.

3.1.4.1 Aluminum Film Thickness. Thickness of the alumi-
num film is not specified, but must be such as to meet all
performance requirements of this specification. Thickness may
be specified on the engineering drawing. Film thickness must
be stated by material supplier at time of request for material
approval.

3.1.5 Hardness (ASTM D5). The hardness as received, using
a Needle Penctrometer under the following conditions: base
material at 25°C, 100 g load, a 5 s reading, must be within the
following range of 5.0 to 15.0 mm.

3.1.6 Odor (SAE J1351). The odor scale rating number for
the composite shall be 3 or lower.

3.1.7 Toxicity. The material must not adversely affect those
personnel handling it.

3.1.8 Volatile Organic Compounds. VOC content data to be
reported on MSDS.

3.2 PERFORMANCE REQUIREMENTS.

3.2.1 Adhesion. One set of panels per each substrate as
detailed on the Scaler Substrate Compatibility Charts for each
approving division, under this specification, shall be prepared
per GM9801P for each of the following bake cycles:

Body Shop Applications (Oily Cold Rolled, galvanized
and ELPO):

A: 25 minutes at 157°C , 25 minutes at 157°C , 25 minutes
at 115°C

B: 25 minutes at 157°C , 25 minutes at 115°C , 25 minutes
at 115°C

Paint Shop Applications (ELPO and Base Coat):
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C: 25 a 115°C, 25 at 115°C
D: 25 at 115°C

Trim Shop Applications (Base Coat and Clear Coat):
E: No bake.

3.2.1.1 The material must not crack, lose adhesion to the sub-
strate, and there must be no corrosion on pancl surface under-
neath the raterial during or after the following conditions:

Initial:
After cooling to room temperature
Heat Aging:
336h @ 70C
Humidity:

umidity:
(GM4465P) 336 h @ 38°C/100% RH
Salt Spray:
(GM4298P) 336 h
Water Immersion:
(GM9514P) 72 h @ 54°C
Exterior Cycle:
(GM9505P, Cycle F) 6 weeks

322 Peel One set of pancls per cach substrate as detailed in
the Sealer Substrate Compatibility Chart for cach approving
division, under this specification, shall be prepared per
GM9801P using the bake conditions outlined in 3.2.1 under
Body Shop, Paint Shop and Trim Shop applications. In addi-
tion, initial peels shall be run prior to bake on all substrates to
ensure adequate green strength adhesion.

3.2.2.1 Pancls should be prepared in the following manner:
Apply a 25 x 125 mm production representative strip of mate-
rial to three panels of each substrate and roll once with a 2.2
kg roller. The material may nced to be backed with mylar or
masking tape for reinforcement during peel. Condition at room
temperature for 2 h.

3.2.2.2 After exposure to the bakes outlined in 3.2.1 and the
environmental conditions outlined in3.2.1.1, the 90° peel
strength of the material to substrate shall be a minimum of 22
N per 25 mm width or cohesive separation of the material.
Speed of the peel shall be 300 mmy/minute.

32.3 Adhesive Contact (GM3612M). Adhesive wet out must
be 90% min.

3.2.4 Inter-Layer Bond. Bond between the elastomeric mate-
rial and the aluminum cover sheet must equal or exceed the
requirements of the Adhesion and Peel performance require-
meats above. Cohesive failure of the elastomeric material or
tearing of the aluminum sheet constitutes meeting this require-
tmoent.

32.5 Sustained Heat and Sag. Pretreat two 300 x 300 mm
test pancls each of oily cold rolled steel and galvanized metal
by solvent cleaning and treating with 0.25 mL/f> of mill oil.
Bond one 150 x 150 mm sample to cach panel. Roll once with
2 2.2 kg roller. Subject the panels to 1 h @ 204°C - suspending
one panel of cach substrate in a vertical position and one panel
of each substrate in an inverted position during the bake cycle.

No smoking, material degradation or sag of the composite is
allowed.

3.2.6 Fogging (GM9305P). The unbaked composite as
applied, before and after bake conditions outlined in 3.2.1, will
cxhibit 2 minimum gloss meter reading of 60, after 6 h @
110°C.

327 Cold Impact (GM9011P). Material must not crack or
lose adhesion to the substrate prior to or after two 1.7 ¥
impacts at -30°C.

3.2.8 Cold Flexibility (GM9503P). Material must not crack
or lose adhesion to the substrate before or after a 90° bend
over a 25 mm diameter mandrel] at -30°C.

3.2.9 Vibration Damping Performance (GM9232P). Material
must meet the vibration damping requirements as outlined on
GM9232P. The minimum composite loss factor, n., shall be
as follows:

Grade A: 0.025
Grade B:  0.050
Grade C:  0.100
Grade Z: Drawing Specified

NOTE: %cis the minimum composite loss factor at 200 Hz in
the temperature interval 0 to 20°C.,

3.2.9.1 Vibration damping performance data must be pro-
vided for at least the 2 modes which encompass 200 Hz and a
temperature range which encompasses 0 to 20°C, with at least
one temperature point between 0 and 20°C. Graphical presen-
tation in the format of Figure 1, or equivalent tabular data is
acceptable.

3.2.10 Flammability (FMVSS 302). The material with release
liner removed (but not bonded to a test panel) shall not bum or
transmit a flame across its surface at a rate of more than 101.6
mm/minute when tested in accordance with FMVSS 302as
received and after accelerated aging (GM9200P). However, if
the material stops burning before it has burned for 60 s from
the start of timing and has not burned more than 50.8 mm
from the point where the timing was started, it shall be consid-
ered as having met this requirement.

3.3 PROCESS REQUIREMENTS.

3.3.1 Blocking Resistance. The material as packaged shall be
easily separated and shall not stretch, lose shape or stick to
cach other when pulled apart.

3.3.2 Repositionability. Material applied to a test panel for 1
minute must release cleanly for repositioning and then be

capable of re-adhesion per specification requirements.

3.3.3 Staining (GM9179P, Exposure 72 h @ 70°C). Material
shall be ible with all adjacent trim materials. (Applica-
ble only if specified on engineering drawing).

3.3.4 Die Cut Ability. Material must be capable of being
cleanly die cut to special shapes.
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