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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

POLYURETHANE FOAM FOR HEADLINING APPLICATIONS
GM6083M

1 SCOPE. This specification covers the requirements for
a foam that has good acoustical properties when used in head-
lining applications. The foam must be uniform in cell size, free
from unblown resin areas and shall not cause skin irritation or
have an offensive odor. It must be capable of being laminated
and/or adhesively bonded to all substrates (unsupported vinyl,
fabric, paper, etc) that are used in the composite. The color
shall be gray unless otherwise specified.

1.1 Unless the composition is such that the indentation char-
acteristics do not change between the initial value and
subsequent usage, the foam must be crushed by roll or press
methods to break the initial cell structure foamed during manu-
facture and to insure open cell compression characteristics.

1.2 The foam which is a component of the one-piece headlin-
ing concept must, when in an assembly, meet the adhesion
requirements of GM2745M and the adhesion requirements of
GM3602M.

1.3 TYPEIL This type of flexible open cell polyester foam is
used in applications such as the one-piece headliner where the
burden of meeting the flammability requirement is passed on
to the finished assembly. Type I is deleted for all new usage
after start of saleable vehicles 1996.

1.4 TYPE II. This type of flexible open cell polyester foam
is used in applications such as sunshades where, because of the
finished product construction, each component must meet
flammability requirements. This type foam must also have a
nonclickable (edge seals upon die cutting) characteristic.Type
11 is deleted for all new usage after start of saleable vehicles in
1996.

1.5 TYPE III. The flexible open cell polyether foam is used
in applications such as the one-piece headliner where the bur-
den of meeting the flammability requirement is passed on to
the finished assembly.

1.6 TYPE IV. This type of flexible open cell polyether foam
is used in applications such as sunshades where, because of the
finished product construction, each component must meet
flammability requirements. This type foam must also have a
nonclickable (edge seals upon die cutting) characteristic.

2 REFERENCED STANDARDS.

GMS502M GM9070P ASTM D3574
GM1000M GM9130P SAE J1756
GM2745M GM9200P

GM3602M GM9231P

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with the require-
ments listed in GM1000M, '"Restricted and Reportable
Chemicals."

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 Department utilizing the Recycled
Content Report Form. Reference the GM Recycling Design
Guide, GM502M.

4 TEST PROCEDURES. Tests shall be conducted
using the latest issue of the test methods indicated. All require-
ments are common to all types unless otherwise indicated. All
tests shall be run @ 23 + 2°C and 50 + 5% RH unless other-
wise specified.

4.1 Suitable precautions shall be taken to ensure that applica-
ble safe limits are not exceeded when conducting test
procedures, processes, and/or handling the materials required
by this specification.

5 COMPOUND PROPERTIES.  See Tables 1 and 2.

5.1 FLAMMABILITY, TYPES I AND IIl ONLY. Because
this material is 100% bonded or laminated to the other compo-
nents in the one-piece headlining construction, it shall be
tested as a composite in accordance with GM2745M.

5.2 FLAMMABILITY, TYPES II AND IV ONLY.

The material shall not burn or transmit a flame front across its
surface at a rate of more than 63.5 mm/minute when tested in
accordance with GM9070P 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 specification,

5.3 ODOR (GM9130P). The components must be free from
objectionable odors when tested both wet and dry.

5.4 EFFECT ON TRIM MATERIALS. The components
must not contain any extractable or fuming chemicals which
can cause migration or contact effect on the trim materials with
which they are used. Samples shall be separately and com-
pletely wrapped, to assure intimate contact, in white vinyl
coated fabric (Sierra grain) and exposed to 80°C for 7 days.
After exposure, the samples must show no stain or other detri-
mental effects on the trim material.

5.5 VOIDS AND CELL SIZE. Foam must be of fine, uni-
form cell size and must be void free.

5.6 ADHESION OF FOAM TO FOAM. The sample size
shall be 50 x 150 mm. Manually separate the sample by grip-
ping the 2 foam substrates at one end and pulling in opposite
directions (T-Peel). Keep the line of force parallel to the end
being separated.

5.7 HYDROLYTIC STABILITY, TYPES IIl AND IV
ONLY. The foam shall show no signs of degradation when
tested per GM9231P.
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5.8 CLEANABILITY, TYPES I AND II ONLY. Immerse 5.9 CLICKABILITY, TYPES I AND IV ONLY.

the sample for 15 minutes in 9981228 fabric cleaner. After =~ The material must be non-clickable (edge seals upon die cut-
removal and blow-off of surface solvent, the sample must not  ting). Nonclickable is defined as a 90% retention of the edge
show surface stickiness or visual deterioration. Cemented seals after 24 h at room temperature. Evaluate by die cutting
bonds must meet the requirements of GM3602M. 6.3 mm thick slabs with both circular and straight edge dies

that have a minimum linear edge dimension of 375 mm.

TABLE 1 - TYPE | AND Il PROPERTIES

Properties Test Values Test Methods
Density 28.0 + 1.6 kg/m’ ASTM D3574, Test A
Compression Force Deflection, @ 50% 5.0 - 8.0 kN/m ASTM D3574, Test C, S0 mm/minute,
Deflection 1 minute dwell time, no pre-flex
Compression Force Deflection, max Ratio 1.25:1 ASTM D3574, Test C, 50 mm/minute,

-~ 50:25% Deflection

1 minute dwell, no pre-flex,
instantaneous reading (for thicknesses
greater than 6.3 mm)

Tensile Strength As-Received, min 140 kPa ASTM D3574, Test E
Tensile Strength after Dry Heat Aging —25% change max of as-received value | ASTM D3574, Tests E & K
Ultimate Elongation, min 200% ASTM D3574, Test E
Tear Strength, min 260 N/m ASTM D3574, Test F
Compression Set, max 20% ASTM D3574, Test D, 50%
Compression,
Compression Force Deflection after Steam 50% max change ASTM D3574, Procedure J2, Test C,
Autoclave Aging 50% Compression, 50 mm/minute
Adhesion of Foam to Foam after Steam Cohesive failure of the foam See 5.6
Autoclave Aging
Fogging 90 min SAE J1756, 85/38°C
TABLE 2 - TYPES il AND IV PROPERTIES
Properties Test Values Test Methods
Density 26.5 + 2.5 kg/m® ASTM D3574, Test A
Compression Force Deflection, @ 50% 3.5~ 8.0 kN/m ASTM D3574, Test C, 50 mm/minute, 1
Deflection minute dwell time, no pre-flex
Compression Force Deflection, max Ratio 1.45:1 ASTM D3574, Test C, 50 mmy/minute, 1

— 50:25% Deflection

Tensile Strength As-Received, min
Tensile Strength after Dry Heat Aging

minute dwell, no pre-flex, instantaneous
reading (for thicknesses greater than 6.3
mm)

115 kPa ASTM D3574, Test E

110 kPa min or —20% max change |ASTM D3574, Tests E & K
from as-received value

Ultimate Elongation, min 125% ASTM D3574, Test E
Tear Strength, min 260 N/m ASTM D3574, Test F
Compression Set, max 20% ASTM D3574, Test D, 50%
Compression,
Compression Force Deflection after 50% max change ASTM D3574, Procedure J2, Test C,
Steam Autoclave Aging 50% Compression, 50 mm/minute
Adhesion of Foam to Foam after Steam Cohesive failure of the foam See 5.6
Autoclave Aging
Fogging 90 min SAE J1756, 85/38°C
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