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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Textiles

ONE PIECE HEADLINING CONSTRUCTION
GM2745M

1 SCOPE. This specification covers the performance
requirements for a one piece headlining assembly. This assem-
bly shall be molded/formed to applicable engineering drawings
and specifications. All parts of this assembly must conform to
individual material specifications prior to testing.

1.1 COLOR, PATTERN, AND SURFACE FINISH.

The color, pattern and hand (finish) shall be approved by the
platform engineering department as an acceptable match to the
engineering approval sample when viewed under conditions
set forth in GM9220P.

1.2 Headlinings are listed under UPC and FNA nomenclature

as follows: UPC = 1C3, FNA = 2810A PANEL ASM-HDLNG
TR FIN.

2 REFERENCED STANDARDS.

GM502M GM9200P ASTM C423
GM1000M GM9209P ASTM C522
GM2723M GM9220P ASTM D790
GM3602M GM9231P SAE J1351
GM9032P GM9505P SAE J1756
GM9070P GM9692P SAE J1885

3 REQUIREMENTS. Unless otherwise specified, the
material shall be tested under standard conditions of 21 + 2°C
and 50 £ 5% RH. Suitable precautions should be taken to
ensure that applicable safe limits are not exceeded when con-
ducting test procedures, processes, and/or handling the
materials required by this specification.

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 (GM502M). Materials developed
to this specification shall be optimized to provide maximum
end-of-life cycle value utilizing the Recycleability 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.

3.2 RAW MATERIAL CONFORMANCE. The components
of the assembly must meet the individual material specifica-
tions shown on the drawing in addition to meeting the
requirements of this performance specification.

3.3 COMPOSITE.
3.3.1 Odor (SAE J1351). The material must have an individ-

ual odor scale rating number of 3 or lower when tested per
SAE J1351, as evaluated by a panel of 6 people.

3.3.1.1 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 speci-
men (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. .

3.3.2 Trimethylamine and Formaldehyde Content (GM9209P
and GM9692P). This applies to fiberglass substrates con-
forming with GM2723M only. The substrate shall not contain
more than | ppm of trimethylamine (GM9209P) or 10 ppm of
formaldehyde (GM9692P).

3.3.3 Fogging (SAE J1756). Photometric Procedure: Bath
temperature of 95°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.

3.3.4 Adhesion Peel (foam to substrate). The test samples
shall meet the adhesion requirements in GM3602M. Samples
showing evidence of either foam and/or substrate failure will
be considered to meet the requirements.

3.3.5 Hydrolytic Stability (GM9231P). The samples shall
show no sign of degradation when tested to GM9231P.

3.3.6 Indentation Recovery. The surface of the headlining
assembly shall recover completely within 16 h when subjected
to 3 kPa (over a 2500 mm?area) for 1 h at room temperature.

3.3.7 Flammability (GM9070P). The headlining assembly
composite 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 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.

3.3.8 Acoustics (ASTM C423). Acoustical performance of
the headlining shall be specified as TOTAL HEADLINING
SOUND ABSORPTION - A (metric sabins). This quantity
shall be determined using the following equation (or as
MEASURED using full sized headlinings and alternate proce-
dures traceable to ASTM C423):

A=LS +LS,+LS,
Where:
L 23 re the random incident sound absorbtion coefficients
(from ASTM C423) at material thickness 1, 2 and 3
S, ,, are the effective surface areas (m?) of the regions of
the headlining with a thickness 1, 2 or 3
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S, + S, + S, = Total surface area of the headlining

3.3.8.1 Thickness 1, 2 and 3 are design specifications or pro-
jections for the minimum, median and maximum thicknesses
of a given headlining. These thicknesses and the effective sur-
face areas (S) associated with them shall be generated by the
Release Engineer for the headlining. The random incidence
sound absorption coefficients (L) FOR EACH THICKNESS
shall be furnished by the supplier (or prospective supplier)
using flat stock samples which replicate the material, construc-
tion and production process for the headlining. Documentation
requirements for these samples shall include a word descrip-
tion of the material(s) and process and:

. Sample Thickness (mm)

. Surface Density of Sample (g/m?)

. Specific Flow Resistance (Rayls, per ASTM
C522)

3.3.8.2 Data reporting shall be a plot of A versus Frequency
(1/3 octave bands) to be compared with a curve specified on
the part drawing.

3.3.9 Cold Impact (test apparatus as shown in GM9032P).
The finished assembly shall be exposed to a temperature of
—235 + 2°C for a min of 4 h. The assembly must then withstand
an impact of 1.5 J without fracture.

3.3.10 Colorfastness to Light (SAE J1885, Xenon Exposure,
Interior Method). No individual yarn or combination of yarns
shall change in hue, color, tone, brightness or saturation, or
purity in excess of a noticeable rating after 150.4 kJ/m? @ 340
nm.

3.3.11 Environmental Cycling (GM9505P). The assembly,
supported as intended in the vehicle, shall be subjected to tem-
perature and humidity in accordance with GM9505P, Cycle H,
2 cycles required. Humidity test used shall be of the noncon-
densing type, maintaining 38 £ 2°C @ 95 £ 5% RH. The
headlining shall exhibit no delamination, odor, staining, color
or gloss change, or dimensional variance beyond the product
drawing tolerances, except the minimum allowable sag at any
point on the assembly surface shall be as follows:

Fold and score headlinings .........c.cceeerererurecrnerennnen 13.0 mm
Formed headlinings

.................

Headlinings whose edges are not supported by gamish mold-
ings shall not exceed a variance of 3.0 mm along any edge.

3.3.12 Stiffness. Test samples are to be taken of the different
thicknesses where stiffness must be controlled and measured
per ASTM D790 to verify drawing requirements.

3.3.13 Handling Performance. The headlining assembly shall
withstand shipment to the vehicle assembly location and nor-
mal handling occurring during assembly and service
operations without significant measurable dust-out of material.

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 Material Safety Data Sheet
meeting GM information requirements 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 raw material, formulation, construction, 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.

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 qualified by engineering as meeting the
requirements of this specification.

7 GENERAL INFORMATION. This standard was
issued in September 1988, revised from FBMS 26-6 and origi-
nated by the Textiles Subcommittee. The latest revisions
include the following:

Rev Date Description
B 6/95 | Revise requirements, update format
C 3/96 | Specific procedure developed for
formaldehyde determination
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