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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

FIBROUS SOUND ABSORBER MATERIALS
GM2213M

1 SCOPE. This specification describes the properties of
a padding of uniform thickness composed of natural and/or
synthetic fibers bonded together mechanically by needling,
adhesively by means of a binder, or by a combination of the
two. Molded, coated or film faced parts made from these mate-
rials must also meet final application requirements.

1.1 The padding may be used as a sound absorber, a decou-
pler layer of a composite noise barrier and/or a thermal
insulator.

2 REFERENCED STANDARDS.

GMS02M GM9200P ASTM D751
GM1000M GM9202P ASTM D5034
GM2223M GM9203P SAE J1351
GM9070P GM9635P SAE J1355
GM9128P AATCC 116

3 REQUIREMENTS.

3.1 Unless otherwise specified, the material shall be tested
under standard conditions, 21 + 2°C and 50 + 5% RH. The val-
ues of some properties and performance parameters may
depend upon direction along the material. Therefore, it may be
necessary to perform some tests both parallel and perpendicu-
lar to machine direction in order to determine true minimum
and maximum values for conformance to requirements of this
specification.

3.2 DESIGN AND MANUFACTURE FOR THE
ENVIRONMENT.

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

3.2.2 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.

3,3 HANDLING PERFORMANCE. The material shail lend
itself to packing, production and handling in assembly and
shall resist deterioration or delamination is assembly and ser-
vice. The material shall be free from dust out, mold, noxious
or irritating matter and shall exhibit no bleeding or staining
properties. The material must not cause skin irritation to per-
sonnel who handle parts fabricated from this material.

3.4 UNIFORMITY. Care must be taken in manufacturing to
produce a uniform product free of lumps. The bonding agent,
if used, must be uniformly dispersed thoroughly cured, except
for moldable material which is subject to further processing.

3.5 MATERIAL DESIGNATIONS.

Surface Films or Coating
A Sizing One Side
B Sizing Two Sides
C Polymeric Film One Side
D Polymeric Film Two Sides
E Uniform Black on One Side
F No Backing (Applies to Resinated Only)

3.5.1 Construction numbers are designated on mass/area and
type of absorber. As shown in Table 1.

3.5.1.1 MASS/UNIT AREA (see Table 1). Test 3 specimens
having minimum dimension of 300 x 300 mm. Report the
average in kg/m?

3.5.1.2 Thickness as Received in the Assembly Plant (see
Table 1). Testing shall be performed per SAE J1355. The
parts would be allowed to sit for a minimum of 48 h @ 22°C
(70°F) and 50% RH after being taken out of the shipping con-
tainer before measuring.

3,5.1.3 TOLERANCES. Thickness and mass/area tolerances
for single layer pad, in percent of nominal are:

Thickness .....+ 15%, or 1.5 mm (which ever is greater)
MASS/ATEA .uveverrerrecrrsrrecsssrsssnsorsessarssisssssssrsiosssssasnassanss +15%

3.5.2 Drawing Callout. To properly define the material, the
specification number is to be followed by a construction num-
ber and a surface. Example: GM2213M 2B. By 1997 Start of
Saleable Vehicles, if drawing has a 5200X section, certification
shall be provided to the corresponding construction numbers in
Table 1.

3.6 MATERIAL COMPOSITION. These materials are pro-
duced from natural and/or synthetic fibers. No oily waste
fibers, vinyl coated fabrics, plastics or latex fiber or latex foam
materials are permissible. Virgin jute butt fibers may be used;
however, no more than 25% of the total weight of the pad may
be composed of this jute.

3.7 ODOR (SAE J1351). The material must have an individ-
uval odor scale rating number of 3 or lower when tested per
SAE J1351, as evaluated by a panel of 6 people.

3.7.1 Replace Section 5.4 of SAE J1351 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 inhate. Immediately repeat the procedure for
the first test specimen (dry) and record the appropriate rating
listed in Section 6. Lids should not be raised longer than 5 s.
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Test shall be conducted in an environment free from drafts and
contaminant odors.

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

3.9 CROCKING (AATCC 116; this test is required only for
materials which are coated with uniform black). The material
shall have a rating of 5 when subjected to 30 turns on the
rotary crockmeter.

3.10 FLAMMABILITY. The material shall not burn or trans-
mit a flame front across its surface at a rate of more than 101.6
mm/minute when tested in accordance with GM9070P, both as
received and after accelerated aging (GM9200P). However, if
a material stops burning before it has burned more than 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 con-
sidered to meet this requirement.

3.11 THERMAL INSULATION PERFORMANCE AND
HEAT RESISTANCE (GM9202P, where applicable). The
material shall not exhibit a top side temperature greater than
100°C during a 1 h test period when tested with a hot plate
temperature of 230°C. The material must be able to withstand
1 h hot plat exposures and remain fully serviceable, meeting
all requirements of this specification. Material must not emit
smoke during this test.

3,12 BOND STRENGTH (ASTM D751, 300 mm/minute).
The internal bond strength on a 50 mm width shall be as fol-
lows:

ReSINALEd.....cccrvvierrrrerirerennrirrseesesnsseseeeanaessesesens 1.5 N min
Needled .....voerrvrererniririsinrnnesneeseseonsessossesenseens 3.0 N min

3.13 Elongation (ASTM D5034, Grab Method, CRE, 300
mm/min). This test is required where design may require con-
trol of elongation, such as a hanging vertical panel, Pads shall
have a 13% max elongation when tested under a 22 N load in
both directions. A coating may be applied to the pad so as to
meet this requirements.

3.14 ACOUSTICAL PERFORMANCE (GM2223M).

The material shall satisfy the sound absorption requirements in
GM2223M. Certification is required for initial qualification
only, however process quality control monitoring shall be
recorded on a daily basis of the following measured quantities:

Thickness (mm)
Surface Density (gm/m?)

3.15 DRAPEABILITY (GM9203P, for Type N materials
only). Test sample must contact point A of the test fixture.

3.16 DUST (GM9635P). Material dustout shall not exceed
3%.

TABLE 1 - CONSTRUCTION

Construction N/R* Mass/Area Thickness Replaces following Sections of
Number | P kg/m? mm 5200X

1 N 0.5 6 35475X, 85475X, 86273X, 26244X, 6821X

2 N 0.8 9.5 5475X, 25475X ,65475X, 75475X, 6273X
56273X, 6244X, 36244X, 26821X, 36821X,
46821X

3 N 1.2 14 45475X, 26273X, 66273X, 96273X

4 N 1.6 18 55475X, 76273X, 46244X

5 R 0.4 6 25783X, 115783X, 26244X, 6821X

6 R 0.7 10 25291X, 5783X, 35783X, 65783X, 75783X,
6244X, 36244X, 26821X, 36821X, 46821X,

7 R 0.9 14 45783X, 55783X, 85783X, 105783X,

8 R 1.2 18 46244X, 95783X

9 R 1.6 25

10 NN 1.6 19

*N = Needled Construction: R = Resinated Construction.
NN = Needled, two layers bonded together.

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 whenever a composition change has
occurred
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