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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

TEST FOR DETERMINING ACOUSTIC TRANSPARENCY OF A
SPEAKER COVERING
GM9Y318P

1 SCOPE. This test is to determine the acoustic transpar-
ency characteristic of a material or combination of materials,
being considered for use as a covering for a speaker in a sound
system.

1.1 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."

2 REFERENCED STANDARDS.
GM1000M

3 PRINCIPAL. The covering sample being tested is
placed over the face of the speaker in the test fixture. The
transparency of the covering is characterized by measurement
of aberrations in the frequency spectrum of sound propagating
through the covering. This determination is made by compari-
son of spectrum achieved with the covering in place, versus
the spectrum achieved with the covering removed.

4 APPARATUS.

4.1 PINK NOISE GENERATOR. B & K (Bruel & Kjaer)
Model 1405

4.2 AUDIO POWER AMPLIFIER. B & K (Bruel & Kjaer)
Model 2706

4.3 AUDIO SPECTRUM ANALYZER. B & K (Bruel &
Kjaer) Model 2133 or 2143

4.4 MEASUREMENT MICROPHONE. B & K (Bruel &
Kjaer) Model 4134

4.5 MICROPHONE PREAMPLIFIER. B & K (Bruel &
Kjaer) Model 2639

4.6 FULL RANGE SPEAKER. Delco Part #16040881 6 x 9
extended range speaker or any full range speaker of appropri-
ate size.

4.7 SPEAKER ENCLOSURE. Any general purpose speaker
enclosure or box.
5 TEST SETUP.

5.1 Output of pink noise generator is connected to input of
power amplifier.

5.2 Output of power amplifier is connected to the speaker
mounted in the enclosure.

5.3 Enclosure is positioned so that the speaker is positioned
vertically up.

5.4 Microphone is connected to preamplifier input.

5.5 Preamplifier output is connected to spectrum analyzer
input.

5.6 Microphone is positioned one half meter on axis over the
face of the speaker.

6 TEST SPECIMENS. Sample of covering to be tested
should be flat and large enough to cover the face of the
speaker in the fixture.

6.1 In the event covering is a molded or stamped grille, the
section over the speaker face should be flat, or production rep-
resentative if the grille is to be rounded or contoured in any
way.

6.2 If the covering or grill is to cover a specified size of
speaker, a full range speaker of like size should be used for the
test.

6.3 If the speaker grille is an integral part of a much larger
piece, only the section immediately over the speaker should be
placed in the test fixture.

6.4 In the case of an elastic fabric, the sample should be
stretched to the extent intended in the actual application.

7 PROCEDURE. These tests should be run in a reason-
ably quiet environment, where the average background noise
level above 100 hertz in frequency, is 40 db or less in ampli-
tude.

7.1 Set the noise generator and amplifier gains such that the
spectrum analyzer reads about a 60 db sound pressure level in
the 500 hertz to 5 kilohertz band without the covering sample
in place.

7.2 Set up the analyzer for an averaging time of 16 s or lon-
ger, and take a spectrum response reading.

7.3 Place the covering sample to be measured over the face
of the speaker in the test fixture.

7.4 Take a second spectrum response reading.

7.5 Observe the difference between the second spectrum and
the first spectrum. These differences represent the effect of the
speaker covering on the sound propagating through the cover-
ing.

7.6 The differences noted in the measurements should then
be compared to the transparency specification to determine if
the covering tested is within specification limits.

8 SAFETY.  This method may invelve hazardous materi-
als, operations and equipment. This method does not propose
to address all the safety problems associated with its use. It is
the responsibility of the user of this method to establish appro-
priate safety and health practices and determine the
applicability of regulatory limitations prior to use.

8 GENERAL INFORMATION. This standard was origi-
nated by the Textiles Committee in October 1992.
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