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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Textiles

TUNNEL TIE FOR SEAT TRIM APPLICATIONS
' GM2225M

1 SCOPE. This specification describes a material that is

suitable for use to uniformly fit seat upholstery to seat bun

without the use of hog rings. The tunnel tie material consists of
a textured polyester flange and tunnel with a nylon cord pass-
ing through the tunnel. Type II of this material is a warp kint
multifilament polyester with a 32 mm (1.25") separation
between the joins for a more ergonomic locking process. The
seat trim using this material must be designed so that there is
no excessive load on the tunnel tie.

2 REFERENCED STANDARDS.

GMSs02M GM9200P ASTM D3776
GM1000M GM9305P ASTM D5034
GM9070P ASTM D751 SAE J1351
GM9128P ASTM D2261 SAE J1756

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 MANUFACTURE. The material shall be woven so as to
ensure a uniform product free from foreign material or lumps.
Specified cord to be woven into tunnel and material provided
in bulk or assembled form per GM Engineering Drawmg Gray
or natural material may be used.

3.2 WIDTH. To be specified in the engineering drawing.
3.3 WEIGHT (ASTM D3776):

35 mm width - 149 g/m

41.2 mm width - 17.4 g¢/m
50.8 mm width - 18.3 g¢/m
76.2 mm width - 24.8 g/m

3.4 TENSILE STRENGTH (ASTM D5034).
per ASTM D5034 the tensile strength shall be:

When tested

Type L.evcrnene. Web and Cord Combined = 2680 N min
Type I = 2224 N min
Type I Cord only = 1560 N min

Type 11 Cord only = 400 N min
3.5 ELONGATION AT BREAK (ASTM D751):

Type I 40% min

Type II 95% max

NOTE: For Type II cord tensile and cord elongation the test-
ing jaws should be 25 mm (1") apart and the cord should be an
equal distance from either side of the knit join and should be
tested in the course direction. (See Figure 1).

3.6 TEAR STRENGTH (ASTM D5034). When tested in the
warp direction the material shall have a minimum tear strength
of 88 N.

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

31.7.1 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 1id 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.

3.8 MILDEW (GM9128P). There shall be no mildew.

3.9 FLAMMABILITY (GM9070P). The material shall not
burn or transmit a flame front across its surface at a rate
greater than that specified in Table 1 of GM9070F, after the
following conditions: As received, after accelerated aging
(GM9200P) and after steaming (GM9200P). If a specimen has
a designated burn rate of DNI, SE, SE/NBR the resultant burn
rate for use in Table 1 shall be a 0.

NOTE: If the material is 2 composite (as defined in the test
procedure) or is to be used in a composite, the composite must
meet this requirement.

3.10 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 at 200X magnification, shall be judged to have not
passed this requirement.

3.11 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in-GM1000M, "Restricted
and Reportable Chemicals.”

3.12 RECYCLING GUIDELINES (GMS02M). 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 Department utilizing the Recycled
Content Report Form. Reference the GM Recycling Design
Guide, GM502M,

3.13 No splices shall be acceptable in a roll.

3.14 The cord must move freely through the tunnel with little
effort on the part of the assembler.

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.
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4.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever 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 raw materials, formulation, construction or man-
ufacturing processes permitted without prior notification and
approval by engineering. Lack of notification by the supplier

responsibility for incoming shipments meeting this specifica-
tion 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 Corporate Materials File under this
specification number have been qualified by engineering as
meeting the requirements of this specification. Sources are
listed in the NAO Color and Trim Status Report.

7 GENERAL INFORMATION. This standard was origi-
nated by the Textiles Committee in December 1994. The latest
revisions include:

constitutes grounds for rejection of any shipment. While sam- —
ples may be taken from incoming shipments and checked for Rev | Date - Description
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FIGURE 1 - TENSILE TEST SETUP
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