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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Textiles

UNSUPPORTED VINYLS
GM2736M

1 SCOPE. This specification covers the properties of a
vinyl material suitable for covering interior trim components in
an automobile. This specification includes unsupported vinyls
and vinyl/foam laminates processed by vacuum thermoforming
or hand wrapping.

2 REFERENCED STANDARDS.

GMS502M GM9150P ASTM D412
GM1000M GM9I152P ASTM D751
GM3602M GM9I159P ASTM D1004
GM6083M GM9160P ASTM D3882
GM9069P GM9173p ASTM D3884
GM9070P GM9191P SAE Jg882
GMO130P GM9200P SAE J912
GMI131P GM9220P SAE J1351
GM9140P GM9224P SAE J1756
GM9141P GM9231P SAE J1885
GM9142P GM9736P SAE 12212
GM9143p GM9900P

GM9144P AATCC 8

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. When 3 specimens are to be
tested one shall be cut from one side of the sample, one from
the center, and one from the opposite side.

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. Materials developed to this
specification shall be optimized to provide maximum
end-of-life cycle value utilizing the Recycability Checklist and
GM Recycling Guidelines. Recycled content shall be reported
to the approving and procuring Materials Engineering depart-
ments utilizing the Recycled Content Report Form. Reference
GM Recycling Design Guide, GM502M.

4 MATERIAL CONSTRUCTION.

4.1 FOAM/BASE MATERIAL. The foam shall be tested
separately meeting the requirements of GM6083M. Refer to
engineering chart or drawing for construction specification.

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

4.3 TOPCOATINGS. Topcoatings are permitted over a com-
patible colored base material but any such coating must meet
all the requirements for cleanability, crocking, wear stability,
etc. as required of the base material.

5 PHYSICAL PROPERTY REQUIREMENTS.

5.1 THICKNESS (SAE J882). Three (3) specimens shall be
tested. The thickness shall be measured using a 25.4 mm foot
and 85 g added weight. Refer to the engineering chart for spe-
cific construction requirements.

5.2 WEIGHT. Test 3 specimens, each 294 cm?® . Weigh to the
nearest 0.1 g. Multiply the weight by 33.9 and report the aver-
age in g/m?.

5.3 WIDTH (ASTM D751). Refer to purchase order.

5.4 TENSILE STRENGTH AND ELONGATION
(ASTM D412A, CRE, 500 mm/minute; DIE=W=12.5 mm,
L=25.4 mm, C=127 mm). Refer to engineering chart for spe-
cific construction information. For vacuum formable vinyls,
these properties are to be used to characterize the material.
Formability should take precedence.

5.5 TEAR STRENGTH (ASTM D1004, CRE, 500 mm/min-
ute). Refer to engineering chart for specific construction
information. For vacuum formable vinyls, this property is used
to characterize the material. Formability should take prece-
dence.

5.6 BOND STRENGTH (ASTM D751, CRE, 300 mm/min-
ute). Where applicable.

5.6.1 Expanded Vinyls. The bond strength shall be 16 N min
on a 25 mm strip in both the machine direction and against the
machine direction between the vinyl skin and foam.

5.6.2 Vinyl/Foam Laminates.

5.6.2.1 As received, the bond strength between the vinyl skin
and the foam shall be 9 N min on a 25 mm strip in both the
machine direction and against the machine direction.

5.6.2.2 Cut a warp and filling sample and prepare them by
separating the 2 layers for approximately 50 mm. Place them
in an air-circulating oven for 1 h @ 85°C. While the samples
are still in the oven at that temperature, attach a pull scale and
record the bond strength. The minimum bond strength shall be
3 N on a 25 mm strip or tear foam.

5.7 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° glossmeter shall have a rating of 60 units
or more. Samples that result in a residue that forms a transpar-
ent film, discernible droplets, or any visual signs of
crystallinity, shall be judged to have not passed this require-
ment.

5.8 CURLING. The material shall not curl more the 8 mm
on a round die-cut sample 38 mm in diameter after lying flat
for 1 h at room temperature.

5.9 RESISTANCE TO WEAR (ASTM D3884,
CS-10/1000 g). Start with Section 6. Three specimens are to
be tested. There shall be no loss of grain or other surface defects
after 500 cycles. Loss of gloss is acceptable, but a complete
color change in the wear area is unacceptable.
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5.9.1 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.

5.9.2 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.

5.9.3 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.

5.10 TOPCOAT ADHESION (GM9160P). There shall be no
topcoat removal when a piece of tape is applied to the speci-
men and pulled off with a quick pull.

5.11 RESISTANCE TO COLD CRACKING (GM9140P).

5.11.1 In applications where the vinyl is formed directly to
the substrate, there shall be no coating failure or cracking @
-30°C with 1.5 J impact as received and after accelerated aging
(GM9200P).

5.11.2 In applications where foam is injected between the
vinyl material and the substrate (i.e., armrests), there shall be
no coating failure or cracking @ -30°C with 2.5 J impact as
received and after accelerated aging (GM9200P).

NOTE: New constructions or applications may at engineer-
ing’s discretion be sent to Florida and/or Arizona for exposure
testing prior to impact. At the discretion of engineering, a
functional test may be performed on the material and disposi-
tion made in accordance with these results.

5.12 RESISTANCE TO BLOCKING (SAE J912).

There shall be no blocking or surface marring when placed
face-to-face and face-to-back with itself under 3 kPa pressure
for 30 minutes @ 80°C.

5.12.1 The specimen size shall be 50 x 50 mm. Specimen
separation is accomplished by hand. Force readings are not
required.

5.13 COMPATIBILITY (GM9141P). The material must be
compatible to all applicable materials.

5.14 CRAZING (GM9143P). There shall be no crazing or
whiteness when the material is folded or creased.

5.15 RESISTANCE TO SCUFFING AND MARRING
(GM9150P). There shall be no more than a slight scuffing or
marring when tested with a 750 g weight. On any questionable
results, the material shall be exposed for 16 h @ 70°C and
retested.

5.16 GRAIN RETENTION (GM9142P). There shall be no
loss to embossed grain following exposure of 1 h in an air-cir-
culating oven @ 93°C.

5.17 CLEANABILITY (GM9900P). The cleanability of the
material shall not be rated less than satisfactory.

5.18 ODOR (SAE J1351). The specimen shall exhibit an
odor not in excess of 3 when evaluated per the scale set forth
in the test.

5.18.1 Replace Section 5.4 with: Remove the cans from the
oven and allow to cool to room temperature for a minimum of
15 minutes. Raise the lid partially but do not remove it. With a
cupped hand draw the air from the can to the nose and slowly
inhale. Immediately repeat the procedure for the first test spec-
imen (dry) and record the appropriate rating listed in Section
6. Lids should not be raised longer than 5 s. Tests must be con-
ducted in an environment free from drafts and contaminant
odors.

5.19 FLAMMABILITY (GM9070P). The material shall not
bum or transmit a flame front across its surface at a rate of
more than 50.8 mm/minute when tested in accordance with the
prescribed test method as received or 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 from the point where timing was started, it
shall be considered to meet this requirement.

NOTE: If a material is to be used in a composite, the compos-
ite must meet this requirement.

5.20 VACUUM FORMING-SHRINKAGE (GM9191P).
Where required, when vacuum forming the material, it shall
meet all requirements for shrinkage, grain loss, color change
and gloss.

5.20.1 A minimum of a 16°C forming range is required with
a lower temperature limit of 150 + 5°C.

5.20.2 The low temperature of the forming range is deter-
mined by the lowest temperature at which the formed sample
will fall into the shrinkage range.

5.20.3 The high temperature of the forming range is to be
determined by comparing the formed material for color, gloss
and grain loss to the vinyl coated color master.

5.20.3.1 Shrinkage Ranges:

Samples are measured after 4 h @ 24°C

Machine direction: 1.0 - 2.0%

Cross machine direction: 1.5 - 2.5%

There shall be no more than a slight change in color, grain
and gloss.

5.21 FORMABILITY (GM9173P). Where required.

5.21.1 There shall be no pinholes, pitting or dimpling, rough-
ing of the surface, or outer skin collapse.

5.21.2 There shall be no film tearing in the area between the
foam armrest insert and the 25 x 127 mm aluminum block.
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