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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

DOOR AND QUARTER PANEL TRIM PAD DIELECTRIC TUFTING FELT
GM2203M

1 SCOPE The material covered by this specification is a
rag base tufting felt. It shall have a smooth surface and be free
from metallic inclusions except to the extent of thirty two per
square meter providing any dimension of the metal does not
exceed 2.4 mm. The finish shall be free of surface lumps or
irregularities and have no tendency to slough off in shipping,
handling, during application of adhesive coating, or in any
dielectric or sewing process.

1.1 The material must be free from any substance which will
stain vinyl coated trim or cause arcing during dielectric
processes. It must satisfy all production handling tests and
must be capable of taking an embossment and holding it
under service conditions.

2 APPLICABLE MATERIAL SPECIFICATIONS AND
TEST METHODS.

GM9070P GM9200P
GM9130P GMS9215P
GM9154P TAPPI T-410

3 DETAILED REQUIREMENTS.

3.1 Thickness. The thickness shall range between 2.4 and
2.8 mm when tested as follows: Measure the thickness at
even spacings across the width of a full width if possible;
alternatively, take 6 readings from as many samples as
possible and average the readings. A Randall Stickney gauge
or equivalent with a 0.45 kg weight and 650 mm’ pressure
foot shall be used.

3.2 Basis Weight. The basis weight shall be 0.8 to 0.9 kg/m’
when tested per TAPPI T-410.

3.3 Tensile Strength. Cut 5 samples, 25.4 x 150 mm, both
WMD and AMD from the diagonals of the sheet and test on
any standard tensile testing machine (Instron, Scott, or
equivalent). Pull the samples at a speed of 254 mm/minute
with a 75 mm initial jaw separation and average the tensile
strengths in each direction.

WMD = 4.4 kN.m of width min
AMD = 2.6 kN-m of width min

3.4 Flexibility. There shall be no evidence of delamination or
fracture when the material is bent around a 100 mm mandrel
at room temperature (both WMD and AMD).

3.5 Odor. There shall be no objectionable odor when tested
per GM9130P.

3.6 Extractables. The felt must not contain any colored
extractables when tested in water or cleaning solvents as
follows:

3.6.1 Place a piece of filter paper (Whatman No. 41, or
equivalent) beneath 3 separate 50 x 50 mm samples of the felt.
Saturate one sample with water, one with 9981062 naphtha

and one with 9981228 fabric cleaner. There must be no
bleeding or color onto the filter paper within 5 minutes. The
test shall be run at 24 * 3 C.

3.7 Stain Resistance. The felt must not stain contacting trim
materials after 1 week at 80 C when tested per GM9215P. If
inks are used for source identification, they must not stain,
transfer, or migrate when placed in contact with the face side
of other trim materials.

3.8 Flammability. The material shall not burn or transmit a
flame front across its surface at a rate of more than 101.6 mm
per minute when tested in accordance with GM9070P, as
received and after accelerated aging (GM9200P). However, if
a 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 timing was started, it shall be considered to
meet this requirement.

3.9 Dielectric Embossing Characteristics. A production or
simulated production door panel shall be dielectrically em-
bossed and subjected to the following tests:

3.9.1 It must give suitable embossment.

3.9.2 The embossments must be retained after a test of 4 h at
85 C.

3.9.3 The embossments must be retained after 24 h of
exposure to 100% RH at 38 C.

3.9.4 Prepared panel shall be subjected to 25 000 Langleys
in Florida under glass and still retain embossments.

3.9.5 After embossing with production white or off-white
vinyl coated fabric, there shall be no stain on the vinyl after
exposure to RS sunlamp for 72 h at a temperature of 63 to
66 C.

3.9.6 If inks are used for source identification, there should
be no arcing or charring at the ink lines. Tests conducted per
GM9154P.

4 INITIAL SOURCE APPROVAL. No shipment shall be
made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

4.1 Completed copies of the GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory) must be submitted with any new
submissions or where a composition change has occurred.

5 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 engi-
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neering. 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 responsibili-
ty for incoming shipments meeting this specification without
dependence upon purchaser’s inspection.

6 APPROVED SOURCES. Engineering qualification of
an approved source is required for this specification. Only
sources listed in the GM Material File under this specification
number have been qualificd by engineering as meeting the
requirements of this specification.

7 GENERAL INFORMATION. This standard was first
issued in October 1986, revised from FBMS 5-2.
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