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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — General

ACOUSTICAL PERFORMANCE OF NOISE CONTROL MATERIALS
GM2223M

1 SCOPE. This specification describes the acoustical per-
formance of the various noise control materials, along with
methods and procedures for performance evaluation. In addition
to identifying a minimum performance for these materials, this
specification also provides a baseline reference against which
new or unconventional materials can be evaluated. This
specification is limited to material performance. Other acousti-
cal requirements, not stated herein, may also apply, e.g.
in-vehicle objective and subjective performance and the
performance of composite materials and parts.

1.1 Material Classification. Acoustical materials are classified
by function into 4 categories:

Sound Absorber
Sound Barrier
Vibration Damper
Vibration Isolator

1.2 This specification addresses the performance of the first
three of the above categories. Frequently, acoustical materials
and parts are constructed as composites of several of the basic
materials. This specification does not deal with such compos-
ites, but only with the basic materials themselves.

2 REFERENCED STANDARDS.

GM2101IM GM2220M GM6292M
GM2212M GM2221M GM9232P
GM2213M GM2222M GM9634P
GM2215M GM2723M ASTM C384
GM221M GM274™™M ASTM E1050
GM2218M GM2753M SAE J1400
GM2215M

3 REQUIREMENTS.
3.1 Material Performance Specifications.

3.1.1 Sound Absorber (ASTM E1050 or ASTM C384). For po-
rous, homogeneous or thin membrane covered materials only.
Sound absorption performance of reasonable, producible mate-
rials is strongly dependent upon material thickness and much
less dependent upon material density; thus, only the thickness of
the material is specified for the evaluation sample. Normal inci-
dence sound absorption coefficient (ap) is specified.

3.1.1.1 Fiber Pad Absorber, Natural and/or Synthetic Fiber
(GM2213M, GM2221M). Test sample to be 12 mm thick, or in-
terpolate from 2 samples bracketing this thickness. Alternately,
thinner samples may be stacked to provide required thickness
(unfaced, uncoated materials only). Minimum absorption spec-
trum is:

Frequency, Hz Absorption Coefficient, a,

800 0.10
1000 0.20
1250 0.25
1600 0.35
2000 0.55
2500 0.65
3150 0.80

3.1.2 Fiberglass (GM2215M, GM2723M). Test sample to be
25 mm thick, or interpolate from 2 samples bracketing this
thickness. Alternately, a thinner (<25 mm) sample with air
backspace may be evaluated; sample plus airspace thickness to
equal 25 mm.

3.12.1 GM2215M and GM2723M. Minimum absorption
spectrum is:

Frequency, Hz Absorption Coefficient, a,
400 0.10
500 0.20
630 0.25
800 0.35
1000 0.45
1250 0.55
1600 0.75
2000 0.85
2500 0.90

3.1.2.2 GM2215M, with Enhanced Low-Frequency Perfor-
mance. Minimum absorption spectrum is:

Frequency, Hz Absorption Coefficient, a,
400 0.20
500 0.30
630 045
800 0.65
1000 0.75
1250 0.80
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3.1.3 Foam (GM2101M). Test sample to be 12 mm thick, or
interpolate from 2 samples bracketing this thickness. Minimum
absorption spectrum is:

Frequency, Hz Absorption Coefficient, a,

800 0.10
1000 0.20
1250 0.25
1600 0.35
2000 0.45
2500 0.65
3150 0.75

3.1.4 Reference Values, Absorber Materials. Historical data on
absorber materials indicates that the following values are repre-
sentative for the best reclaimed fiber, fiberglass or foam at 12
mm thickness:

Frequency, Hz Absorption Coefficient, a,
500 0.12
1000 0.35
2000 0.65

3.2 Sound Barrier - GM2212M, GM2219M and GM2753M
(SAE J1400). The noise reduction performance of sound barrier
materials is defined and controlled by mass per unit area of the
barrier sheet. The material must be impermeable and of uniform
thickness.

3.2.1 Requirements are: (1) Mass per unit area as drawing-spe-
cified or called out in the material specification, (2) Sound
transmission loss (TL), for initial qualification testing only, and
only if specifically requested for a particular application. TL
shall be at least within 2 Db, at each test frequency, of the values
obtained from production thickness stock by the equation:

TL (dB) = 20 log oW + 20 log)of - 47.2

where W = mass per unit area, kg/m?
f = sound frequency, Hz, in the range 250 to 4000 Hz.

3.3 Vibration Damper (GM9232P).

3.3.1 Pressure Sensitive Adhesive Damper (GM2747M).
Minimum performance for various material grades shall be as
follows:

Grade Composite Loss Factor, n,
A 0.025
B 0.050
C 0.100
zZ Drawing-Specified

Composite loss factor, n., is a minimum performance value at
200 Hz in the temperature interval 0 to 20°C.

3.3.2 Heat Bonded Damper (GM6292M). Material mass/area
shall be 4.0 kg/m? max for evaluation to this requirement. Eval-
uation may be conducted using material within the range 3.0 to
5.0 kg/m? and results corrected to 4.0 kg/m? using the following
relationship:

ncs = ne (4/m)1-6

is composite loss factor corrected to material
mass/farea 4.0 kg/m?

n. is measured composite loss factor

m  is test sample mass/area, kg/m?2

where 7.4

The material shall be heat bonded to the test beam at conditions
of time and temperature representative of production bonding
conditions. Minimum composite loss factor in the range 100 to
800 Hz shall be as follows for the various material types.

Temperature, °C

Type 10 30 50
1 0.040 0.030 0.005
2 0.040 0.050 0.015
3 TBD TBD TBD

3.4 Underbody Deadener (GM9634P). This material is sprayed
onto underbodies and wheelhouses to reduce gravel and water
impact noise. Acoustical performance is dependent upon both
impact cushioning and, to some extent, vibration damping. See
appropriate 998 material specification. Material shall be tested
at dry thickness as close as possible to 0.5 mm and 1.0 mm.

Grade Summed Noise Reduction, SNR

= or > actual dry thickness in
one-thousandths of an inch

1 — Acoustical

2 - Non-Acoustical < actual dry thickness in one-

thousandths of an inch

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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