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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Textiles

SEAT BELT WEBBING - POLYESTER
GM2704M

1 SCOPE. This specification describes a narrow fabric
woven with continuous yarns and finished selvages suitable
for automotive seat belt webbing. All seat belt webbings must
meet the requirements of Federal Motor Vehicle Safety
Standard 209 (FMVSS 209, Seat Belt Assemblies) in addition
to this specification.

1.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). Al material supplied to this specification must
comply with the requirements listed in GM1000M, 'Restricted
and Reportable Chemicals".

2 REFERENCED STANDARDS.

GMS502M GMO9136P FMVSS 209
GM1000M GMO198P SAE J1756
GM9070P GM9200P SAE J882
GM9133p GM9220P SAE J1885

3 REQUIREMENTS. Unless otherwise specified, the
material shall be tested under standard conditions, 21 £ 2°C
and 50 + 5% RH.

3.1 COLOR AND PATTERN (GM9220P). The color and
pattern shall be approved by the Textile Engineering
Department to be acceptable match to the standard.

3.2 RECYCLING GUIDELINES (GM502M). 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. Reference the GM Recycling Design
Guide, GMS502M.

4 MATERIAL CONSTRUCTION. The following prop-
erties shall be specified by and conform to the appropriate
Textile Engineering Construction Specification.

4.1 COMPOSITION. The webbing shall be composed of
100% polyester fiber. Refer to the textile engineering construc-
tion specification for webbing style, size and type of yarns.
Refer to the supplier identification chart as published by
Textile Engineering for yarmn identification placement.

4,1.1 See Table 1.

4.2 THICKNESS (SAE J882). The thickness shall be mea-
sured using a 6.35 mm pressure foot with 85 g of applied
weight. The reading shall be taken after | minute.

4.3 WIDTH (FMVSS 209). Refer to Textile Engineering
Construction Specification for specification requirements.

5 PROPERTIES REQUIRED FOR PHYSICAL
EVALUATION.

5.1 BREAKING STRENGTH (FMVSS 209). The minimum
allowable breaking strength of the seat belt webbing shall be
26.69 kN. The tensile machine shall be prepared as follows:

NOTE: There shall be no exceptions to the diameter, distance,
and speed of the machine.

5.1.1 The diameter of the drum shall be 100 mm.

5.1.2 The distance between the center of the split drums at
the start of the test shall be 255 mm.

5.1.3 The speed of separation shall be 75 mm/minute.

5.2 ELONGATION (FMVSS 209).
webbing is given in Table 1.

5.3 RESISTANCE TO LIGHT, DEGRADATION (FMVSS
209). The breaking strength of the webbing shall be not less
than 60% of the strength before 100 h exposure to a Type E
carbon arc light exposure apparatus.

5.4 RESISTANCE TO ABRASION, WEAR (FMVSS 209).
The breaking strength of the webbing shall be 75% min of the
original breaking strength after 2500 cycles. Both hex-bar and
buckle abrasion are a part of this requirement.

5.5 FLAMMABILITY (GM9070P). 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 material stops
burning before it has burned 60 s from start of timing and has
not burned more than 50.8 mm from point where timing was
started, it shall be considered to meet this requirement.

5.6 PLIABILITY (GM9136P). There shall be a maximum
reading of 130 mm in the warp direction.

5.6.1 For the filling direction use Method B - use a total of
50 g of applied weight.

NOTE: For Method B, the dial indicator weighs 20 ¢ and
should be included in the weight. Therefore, for 50 g total
weight as required, 30 g must be added to the dial indicator.

The elongation of the

5.6.2 PLIABILITY TINIUS OLSEN. A Tinius Olsen
Stiffness Tester, Model 02007001, 0.70 J (6 in/lb) capacity,
shall be used with an additional 45 g of added weight. The dis-
tance between the center clamp and the flex post shall be 12.5
mm. Die cut 10 specimens 75 mm in length and approximately
30 mm in width in the warp direction and midway between the
selvages. Die cut an additional 10 specimens in the filling
direction 25 mm in width. The cut must be parallel to the fill-
ing yams. The filling length will be the width of the webbing.
Each group of 10 specimens will be divided in two groups of
S; 5 specimens will be tested face side up and 5 specimens will
be tested face side down. Each warp specimen will have
enough yarns removed from each side of the longer dimension
until a width of 25 mm is obtained. Trim the filling yamns close
to the exposed warp yarns. Condition the prepared specimens
for 24 h in the standard atmosphere. To test, place the end of
one specimen (face side up) into the clamping device and
tighten. Rotate the clamping device, by hand, unti! the sample
just touches the flex post. Continue to rotate the clamping
device until a reading of 1 is indicated on the load scale. Zero
the angle indicator and start the machine. Take the reading @
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15° for the warp direction and 60° for the filling direction.
Report the individual results for the face side up and face side
down specimens in each direction.

NOTE: The total weight of the individual weights must be 45
+ 1 g. Do not use the numbers stamped on the face of each
weight. This pliability method applies to international twill
constructions only. See Table 1 for specified range.

5.7 RESISTANCE TO OIL MIGRATION (GM9198P).

There shall be no migration of oils or dyestuffs to the contact
materials.

FOR

6 PROPERTIES COLOR

EVALUATION.

6.1 COLORFASTNESS TO LIGHT (SAE J1885).
Xenon Arc Apparatus.

REQUIRED

6.1.1 After exposing the sample for total of 225.6 kJ/m* @
340 nm, the rating shall be a minimum of 3 when rated with
the AATCC Gray Scale. Visual assessment has precedence
over the numeric values, The rating shall be compared to an
unexposed piece of material of the same lot.

6.1.2 The requirement for 225.6 ki/m%s applicable to the
International Twill only, WWNSR, WWNSS, WWNST, and
WWNSU. All other seat belt constructions will be tested to
150.4 kJ/m?,

6.2 COLOR CROCK (FMVSS 209). When subjected to 10
strokes on the crockmeter (evaluated both wet and dry), the
material shall show a minimum rating of 4.0 on the AATCC
Color Transference Scale.

6.3 COLORFASTNESS TO STAINING (FMVSS 209,
STYLE 10 CLOTH). Condition the sample for 2 h at stan-
dard conditions. The material shall have a2 minimum rating of
4.0 on the AATCC Color Transference Scale using AATCC
Multifiber Test Fabric Style 10 (edges cold cut only).

6.4 RESISTANCE TO WATER SPOTTING (GM9133P).
The webbing shall show no more than a noticeable change in
the color when subjected to 10 drops of distilled water. The

6.6 FOGGING. (SAE J1756 - Photometric Procedure: bath
temperature of 85°C, a 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, oily droplets, or any visual signs of crystallinity, shall
be judged to have not passed this requirement.

7 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.

7.1 Completed copies of the Material Safety Data Sheet
meeting GM requirements information must be submitted with
any new submissions or whenever a composition change has
occured.

8 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 change in raw materials, construction, formulation, or man-
ufacturing processes permitted without prior notification and
approval by engineering. Lack of notification by the supplier
constitutes grounds for rejection of any shipment. While sam-
ples may be taken from incoming shipments and checked for
conformance to this specification, the supplier shall accept the
responsibility for incoming shipments meeting this specifica-
tion without dependence upon purchaser’s inspection.

9 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
specification number have been qualified by engineering as
meeting the requirement of this specification. Sources are
available through the on-line MATSPC System.

10 GENERAL INFORMATION. This standard was
originated in June 1986 by the Textiles Committee, revised
from FBMS 23-23, The latest revisions include:

evaluation shall be made after _a}lowing the specimen to condi- Rev Date Description
tion for 72 h at standard conditions. E | 12/95 | Table 1 - Changed Pliability requirement
6.5 FLAMMABILITY. See 5.5. F 6/96 | Editorial
TABLE 1
ID Code Elongation Tinius Olsen Tinius Olsen Number of Panels Finish
Warp Filling
WWNSR 6 - 8% 25-45 10 - 30 16 Yes
NOTE: Refer to material construction specifications for greater detail and those seat belt constructions that are not listed in this chart.
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