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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Textiles

ROOF TRIM AND CONVERTIBLE TOP MATERIALS
GM2735M

1 SCOPE. This specification covers the propertics of a
material suitable for trimming automobile roofs or convertible
tops. The material shall be a composite where the top material
will be resistant to permanent creasing, contamination by mil-
dew, fungus growth or rust, compatible with vinyls, and
resistant to attack. If it is to be used as a convertible top mate-
ria), it should also have a bottom layer of a drill backing fabric
dyed as specified and water repelient treated,

2 REFERENCED STANDARDS.

GM3603M GM9160P AATCCS8
GM4465P GM9163P ASTM D751
GM9069P GM9167P ASTM D1117
GM9070P GM9178P ASTM D2261
GM9140P GM9197P ASTM D5034
GM9141P GM9200P ASTM G21
GM9142P GM9216P SAE J855
GM9144P GM9220P SAE J860
GM9146P GM9221P SAE J912
GM9147P GM9736P SAE J1351
GM9148P GM9798P SAE J1960
GM9151P 9981232

3 REQUIREMENTS. The construction shall be com-
pletely free from pinholes. Unless otherwise specified, the
material shall be tested under standard conditions, 21 £ 2°C
and 50 + 5% RH.

4 MATERIAL CONSTRUCTION.

4.1 GREIGE GOODS. Refer to the engineering chart or
drawing.

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

5 PHYSICAL PROPERTY REQUIREMENTS.

5.1 WEIGHT. Test 3 specimens, each 294 cny® . Weigh to the
nearest 0.125. Multiply the weight by 33.9 and report the aver-

age in g/m’®.

5.2 THICKNESS (GM9197P). Refer to engineering con-
struction specification.

5.3 TENSILE STRENGTH (ASTM D5034, GRAB
METHOD).

Roof trim, warp and fill 445 N min
Convertible top, warp 600 N min
Convertible top, fill 445 N min

5.4 TEAR RESISTANCE (ASTM D1117, TRAPEZOID
METHOD, 305 mm/minute).

Roof trim, warp and fill 180 N min
Roof trim, warp, (ASTM D2261).....cccrsuseeresssseses 65 N min

Convertible top, warp and fill average................ 36 N min
(Individual reading 31 N min)

5.5 BOND STRENGTH (ASTM D751). The bond strength
shall be 55 N min on a 50 mm width for roof covering mate-
rial and 44 N on a 50 mm width for convertible top material.

5.6 RESISTANCE TO WICKING (GM9146P).

Aqueous No wicking after 16 h
Solvent .......uu.... No more wicking than 3.0 mm after 16 h

5.7 COMPATIBILITY (GM9141P). The roof trim convert-
ible top materials must be compatible to all applicable
materials including automotive paints.

5.8 CLEANABILITY (GM9147P). At the discretion of
engineering, new constructions and/or colors may be sent to
Florida and/or Arizona for exposure. The cleaned samples
shall show no more than a slight change in color or finish
(brightness-dullness). There shall be no loss of embossment,
severe attraction of dirt, any undesirable effects, appreciable
wrinkling (convertible top only) or decreased pliability (con-
vertible top only) when compared to present production

samples.
5.9 SHRINKAGE (GM9148P).

5.9.1 Washing Machine Method:

Fill 0.7% max
Warp and fill combined......cocvvnererernenecrrsrercssenne 2.7% max
Stretch 0.7% max

5.10 PLIABILITY (GM9151P).

Roof trim 0.30 max
CORVErtible tOP ..cereerereemrerernerenssrssnsnsassraeranes wveans 0.55 max

5.11 RESISTANCE TO ODOR (SAE J1351). The material
shall have a minimum rating of 2.

5.12 RESISTANCE TO FUNGI (ASTM G21). There shall
be no growth observed on the sample.

5.13 RESISTANCE TO ARCING (GM9144P). There shall
be no arcing, charring or burning when tested on both the face
and back side of the material at 2500 V.

5.14 DIELECTRIC SEALING PROPERTIES (GM9178P).

5.14.1 Vinyl on Cloth or Needled Fibers. The bond
strength of the vinyl surfaces and the vinyl surface with the
polyester film shall be 22 N min. The bond strength of the
nonwoven felt with the polyester film shall be 8 N min. No
blistering and/or excessive extrusion shall occur along the die
line.

5.14.2 Cloth on Cloth or Needled Fibers. The bond
strength of the cloth face surfaces and the cloth face surface
with the polyester film shall be 22 N min. The bond strength
of the nonwoven felt with the polyester film shall be 8 N min.
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5.15 CURLING. The roll good shall be free from stresses
which may cause curling when cut under production condi-
tions. Maximum allowable curling after 1 h at plant conditions
shall be 19 mm.

5.16 FLAGGING, ALLOWANCES AND GENERAL
MATERIAL SPECIFICATIONS. Refer to GM9221P.

5.17 TOPCOAT ADHESION (GM9160P).  Vinyls only.
There shall be no topcoat removed when a piece of tape is
applied to the specimen and pulled off with a quick pull

5.18 GRAIN RETENTION (GM9142P). Vinyls only. There
shall be no loss of embossed grain following exposure of 1 h
in an air-circulating oven @ 95°C.

5.19 RESISTANCE TO BLOCKING (SAE J912), VINYLS
ONLY. There shall be no blocking or surface marring when
placed face-to-face with itself under 3 kPa pressure for 30
minutes @ 80°C.

5.20 FLAMMABILITY (GM9070P). Convertible top only.
The material shall not burn or transmit a flame front across its
surface at a rate of more than 101.6 mm/minute when tested 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.

5.21 RESISTANCE TO BLISTERING (GM9146P).
Convertible top only. There shall be no blistering after 16 h of
wicking and then 15 minutes under heat lamps @ 116°C.

5.22 RESISTANCE TO COLD CRACKING (GM9140P).
Convertible top only. There shall be no coating failure or
cracking @ —25°C with a 4 J impact as received and after
accelerated aging (GM9200P).

NOTE: At the discretion of engineering, new colors andfor
constructions may be sent to Florida and/or Arizona for expo-
sure prior to impact.

5.23 RESISTANCE TO FLEXING (GM9126P).
Convertiblc top only. There shall be no cracking, crazing, or
delamination of the vinyl coating following flexing for 2 h as
received and after 7 days @ 70 £ 2°C.

5.24 ADHESION REQUIREMENTS (GM9167P).
Convertible top only. A bond strength on a 25 mm strip using
9981232 adhesive shall be 18 N min.

5.25 ADHESION AND NONSTAINING REQUIREMENTS
(GM9163P, GM9798P, GM3603M). Roof trim only. There
shall be a 16 N/25 mm bond strength as received and after
oven aging. Following oven aging, the original bond strength
shall not be decreased by more than 20%. At the discretion of
engineering, additional adhesion tests and/or evaluation after
Florida and/or Arizona exposure may be performed.

5.26 STRETCH AND SET (SAE J855). Roof trim oaly:

Stretch, % Set, %
Warp 12- 35 2 min
Fil 21-40 4 min
Bias 20 min

6 COLOR PROPERTY REQUIREMENTS.

6.1 COLOR FASTNESS TO LIGHT (SAE J1960).

There shall be no more than a noticeable on-tone change in
color or finish (brightness-dullness) and litle or no plastici
migration, decreased pliability, loss of grain or other undesir-
able effects, when tested to 1140 KJ/m® @ 340 nm.

NOTE 1: Roof trim samples must be bonded to panels prier to
testing.

NOTE 2: At the discretion of engineering, new constructions
and/or colors may be sent to Florida and/or Arizona for expo-

sure testing.

6.1.1 POLYSTYRENE. Reference plastic is to be used to
certify the running of the xenon arc apparatus.

6.2 OVEN AGING CHARACTERISTICS. After 30 days @
70°C in an air-circulating oven there shall be no shade alter-
ation, plasticizer migration and/or decreased pliability.

6.3 RESISTANCE TO ELEVATED TEMPERATURE.
There shall be no shade alteration or yellowing after 72 h @
95°C in an air-circulating oven.

6.4 COLOR CROCK (AATCC 8). When subjected to 10
strokes on the crockineter, the sample shall show a rating of
not less than 4 dry or 3 wet when compared to the AATCC 8
Chart for Measuring Color Transference. .

6.5 RESISTANCE TO HUMIDITY (GM4465P).
There shall be no mildew, staining, or discoloration of the
material following 3 months exposure to 35°C and 100% RH.

6.6 RESISTANCE TO SULFUR ION STAINING. There
shall be no yellowing or shade alteration after 10 s exposure to
sufide (GM9069P) or 25 minutes exposure to sulfur dioxide
(GM9736P).

6.7 FLAMMABILITY. Convertible top only. See
Flammability Under Physical Property Requirements (5.26).

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

7.1 Completed copics of the GM Material Safcty 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.
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