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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Textiles

SPEAKER COVERINGS
GM2789M

1 SCOPE. This specification describes aesthetic fabrics
used for speaker cloth applications on door trim and instru-
ment panels. Type II in this specification describes fabrics used
behind perferated vinyl for speaker applications. They will be
designed to exhibit no odor or mildew.

2 REFERENCED STANDARDS.

GM502M GM9200P ASTM D2261
GM1000M GM9220P ASTM D3884
GM2751M GM9318P SAE J1545
GM9070P GM9900P SAE J1756
GM9126P AATCC 8 SAE J1885
GM9128P AATCC 107 SAE J2229
GM9130P ASTM D1117 SAE J2212
GM9133P ASTM D5034

3 REQUIREMENTS. Unless otherwise specified, the
material shall be conditioned and tested under standard condi-
tions of 21 + 2°C and 50 £ 5% RH. Condition materials until
moisture equilibrium is reached.

3.1 DESIGN AND MANUFACTURE FOR THE
ENVIRONMENT.

3.1.1 Restricted and Reportable Chemicals (GM1000M).

All materials supplied to this specification must comply with
the requirements listed in GM1000M, "Restricted and
Reportable Chemicals."

3.1.2 Recycling Guidelines (GMS502M). Materials developed
to this specification shall be optimized to provide maximum
end-of-life cycle value utilizing the Recyclability Checklist and
GM Recycling Design Guidelines. Recycled content shall be
reported to the approving and procuring Materials Engineering
Departments utilizing the Recycled Content Report Form.

3.2 COLOR AND PATTERN. The color and pattern shall be
approved by the engineering department as an acceptable
match to the engineering approval sample when viewed under
conditions set forth in GM9220P.

4 MATERIAL CONSTRUCTION. Refer to the appro-
priate Textile Engineering Construction Specification.

5 PROPERTIES REQUIRED FOR PHYSICAL
EVALUATION.

5.1 TENSILE STRENGTH AND ELONGATION (ASTM
D5034, GRAB METHOD). Test 3 samples in the wale direc-
tion and 3 in the course direction. Report averages and 3 sigma
variations. No individual test result shall be less than the mini-
mum value required.

5.1.1 Tensile Strength. The tensile strength shall be 270 N
minimum. The tensile strength for Type II shall be 500 N min-
imum. After the tensile values have been established for a

specific fabric construction, they shall be specified on the
Textile Engineering Construction Specification.

5.1.2 Elongation. The elongation shall be taken during the
tensile test at a 44 N load. Elongation values shall be specified
on the Textile Engineering Construction Specification.

5.2 TEAR STRENGTH. Test 3 samples in the wale direction
and 3 in the course direction, as received only. Report averages
and 3 sigma variations. No individual test result shall be less
than the minimum value required.

5.2.1 Tongue Method (ASTM D2261). The strength shall be
16 N minimum in all 4 directions of the material. This method
does not apply to the Type II material..(into roll, out of roll, to
left and to right of selvage).

5.2.1.1 Tongue Tear Strength after Xenon Exposure.

After exposure per 6.1 the tongue tear strength shall be 13 N
minimum or no less than 40% of the original tear strength
value, whichever is greater.

5.2.2 Trapezoid Tear Strength (ASTM DI1117). The mini-
mum value shall be 36 N in all four directions. This section
applies to the Type II material only.

5.3 RESISTANCE TO WEAR. A minimum of 3 specimens
are to be tested. A rating based on the following scale of a 3 or
greater is considered to meet this requirement at 500 cycles. A
5X or 10X lighted magnifying device should be used for eval-
uation.

5.3.1 Taber Abrasion (ASTM D3884). A rating based in the
following scale of a 3 or greater when subjected to 500 cycles
using CS-10 wheels and a 1000 g weight. The fabric to be
backed with 3M 10.2 nm width double coated transfer product
#400 tape or equivalent. Cut samples to size of platform prior
to testing.

5.3.2 Rating Scale.

5.3.3 Prior to cutting the specimens, apply a piece of double
coated tape (3M #400) or a #36 mounting card to the back side
of the material.

5.3.4 Using a circular die or scissors, cut the specimens 108
mm in diameter. A 7 mm hole must be cut in the exact center
of the specimens. Do not fold the sample to cut the hole.

5.3.5 Mount the specimen as directed in Section 11 with the
exception of 11.3. The following shall be substituted: Place the
test specimen face up on top of the rubber mat on the flat spec-
imen holder. Secure the clamp plate and the knurled nut in
place to hold the center of the specimen. Using scissors, cut
around the edge of the specimen to remove any material that
might extend over the edge. Place the outer clamp over the
specimen, apply slight downward pressure and tighten. Under
no circumstance is any of the material to extend over the edge
and be held in place by the outer clamp.
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5.3.6 Rating Scale.

5 - No change. No abrasion noticed.

4 - Slight change. Fluffy surface, slight fiber disturbance,
no fiber breakage.

3 - Moderate change. Disturbance of surface yarns and
fibers, few fiber breaks, slight pile distortion.

2 - Noticeable change. Abrasion of surface yarns, multifi-
ber breakage, permanent distortion or reduction of pile
fibers, loss of pattern or design intent appearance.

1 - Severe change. Surface yarn abrasion, destructive abra-
sion or yarn breakage.

NOTE: Exclude 2 mm from the edges when rating the abra-
sion.

5.4 RESISTANCE TO MILDEW (GM9128P). All fabrics
are expected to meet this requirement as outlined in the scope.
Actual test results required ONLY at the discretion of the GM
engineer. This test is required for manufacturers whenever a
new fiber, finishing agent, resin, backcoating, or combination
thereof is introduced. Tested fabric shall have no visible
growth of mildew and no objectionable odor.

5.5 RESISTANCE TO ODOR (GM9130P). All fabrics are
expected to meet this requirement as outlined in the scope.
Actual test results required ONLY at the discretion of the GM
igineer. This test is required for manufacturers whenever a
'w fiber, finishing agent, resin, backcoating, or combination
thereof is introduced. Tested fabric shall have no offensive or
objectionable odors.

5.6 FLAMMABILITY (GM9070P). The material shall not
bumn or transmit a flame front across its surface at a rate of
more than 63.5 mm/minute as received and after accelerated
aging (GM9200P). If a material stops burning before it has
bumned for 60 s from the start of timing and has not burned for
more than 50 mm from the point where timing was started, it
shall be considered to meet this requirement.

5.7 CLEANABILITY (GM9126P). A minimum rating of
satisfactory is required.

5.8 CLEANING RESISTANCE OF CONSUMER
PRODUCTS (GM9900P). Procedure A with a Satisfaction
rating of 4 or better on the AATCC Chromatic Transfer Scale.

5.9 RESISTANCE TO FOGGING (SAE J1756).
Photometric Procedure: Bath temperature of 85°C; cooling
temperature of 38°C; 6 h test time; 16 h post conditioning
time. The amount of fog when measured with a 60°C glossme-
ter shall have a rating of 60 units or more. Samples that result
in a residue that forms a transparent film, discemible droplets,
or any visual signs of crystallinity, shall be judged to have not
passed this requirement.

5.10 SOUND TRANSPARENCY (GM9318P). Materials
intended for use as a covering for an audio speaker must
hibit satisfactory audio test results as determined or

reviewed by a Delco Electronics engineer per GM9318P.
Broadband deviations greater than 2/3 of an octave in band-
width, shall not exceed 1.5 dB. Narrowband deviations 2/3 of
an octave or less in bandwidth, shall not exceed 3.0 dB.

6 PROPERTIES
EVALUATION.

6.1 COLORFASTNESS TO LIGHT (SAE J1885 OR SAE
J2212).

REQUIRED FOR COLOR

6.1.1 Blue Wool (L-4) and/or Polystyrene Reference Plastic
are to be used to certify the running of the Xenon Arc appara-
tus.

6.1.2 A noticeable on-tone fade as determined in the test
method is acceptable after exposure to 300.8 kJ/m% For Type
II of this specification, the requirement shall be 75.2 kJ/m?. An
American Association of Textiles Chemists and Colorists
(AATCC) gray scale rating of 3 may be used for guidance.

6.1.3 Exposure to 451.2 kJ/m® will be performed where the
material may be used in high UV areas, such as instrument
panels.

6.1.4 Spectrocolorimeter Readings (SAE J1545), for informa-
tion only. Measure and record the color change on a 0/45 or
45/0 Spectrocolorimeter with a D65 light source and a 10°
observer. Use the following difference values as guides:

AE...renrrerreans less than or equal to 3 CIELAB units
AL .ocovriirrernrcreernacens less than or equal to 3 CIELAB units
AC...ivrrrreereneniens less than or equal to 1 CIELAB unit
AH .o less than or equal to 0.5 CIELAB unit

6.1.5 At the discretion of the GM engineer, new construc-
tions, colors or application may be sent to Florida and/or
Arizona and exposed in the BBUGVACT (SAE J2229).
Expose for the same duration as in 6.1.2.

6.2 COLOR CROCK (AATCC 8). When subjected to 10
strokes on the crockmeter, the material shall show a minimum
rating of 4 when compared to the AATCC Chromatic
Transference Scale.

6.3 DYE STABILITY (AATCC 107, 2 h @ 50°C).

The material shall have a minimum rating of 4 on the AATCC
Chromatic Transference Scale using AATCC multifiber test
fabric, Style 10 (edges cold cut only). If material does not
pickup the specified regain, soak for 20 + 5 minutes. Drying
operation is optional (air or force dried).

6.4 RESISTANCE TO WATER SPOTTING FINISH
DISTURBANCES (GM9133P). There shall be no change in

the color or finish when subjected to 10 drops of distilled
water.

6.5 FLAMMABILITY (GM9070P). See Flammability under
Properties Required for Physical Evaluation (5.6).
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