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Laboratory Measurement of the Acoustical Performance of Body Cavity Filler Materials

RATIONALE
SAE J2846 has been reaffirmed to comply with the SAE Five-Year Review policy.
1. SCOPE

This SAE Recommended Practice describes a laboratory test procedure for measuring the acoustical performance of a
system consisting of a body cavity filler material formed into a rectangular cross-section channel. Materials for this test may
include both heat reactive and chemically reactive products, with or without a shelf to simulate a baffle in an application, or
a combination of body cavity filler and aluminum foil to enhance the performance. These materials are commonly installed
in transportation systems such as ground vehicles, and thus reduce the noise propagation through the rails, rockers, and
pillar/posts.

This document is intended to rank order the acoustical performance of materials for application on channels using general
automotive steel, such that the effects of sealing of pinch welds in addition to the material could be easily evaluated.
However, the channel is not an actual part (i.e., real life section) of the vehicle, and therefore results obtained from this
study will have to be carefully interpreted considering limitations of section size/shape and full sealing (or not) of the section.

The acoustical performance is expressed in terms of insertion loss (IL) which is described in Section 3 Test Method. The
test procedure described here is based on the method described in SAE J1400. However, this document differs from the
SAE J1400 method in that the J1400 measures sound transmission loss, and this document measures IL of body cavity
materials in a cavity.

This document covers the useful frequency range of interest in 1/3 octave band center frequencies. The lower limit of the
actual frequency range is limited by the size of the channel and/or the volume of the reverberation room. Two rectangular
cross-section channels are cited in this standard. These are 75 mm x 75 mm and 150 mm x 150 mm in cross-section and
provide valid data at and above 800 Hz and 400 Hz 1/3 octave band frequencies, respectively, provided the reverberation
room can generate diffuse sound field at those frequencies.
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2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE TSB 003 Rules for SAE Use of SI (Metric) Units
SAE J184 Qualifying a Sound Data Acquisition System

SAE J1400 Laboratory Measurement of the Airborne Sound Barrier Performance of Automotive Materials and
Assemblies

2.1.2 ANSI PUBLICATIONS

Available from American National Standards Institute, 25 West 43" Street, New York, NY 10036-8002, Tel: 212-642-
4900, www.ansi.org.

ANSI S 1.1 Acoustical Terminology

ANSI S 1.4 Specifications for Sound Level Meters

ANSI S1.40 Specifications for Acoustical Calibrators

ANSI S 1.11  Specification for Octave Band and Fractional Octave Band Filter Sets

3. TEST METHOD

The method is based on evaluating the performance in terms of Insertion Loss (IL). The term, IL in this case is the
difference in sound pressure levels at a receiving location resulting from insertion of the sound insulating structure in a
hollow cavity (channel) (Figure 1). The sound insulating structure in this case is the body cavity filler material. The
concept of IL measurement assumes that the sound pressure level produced by the source is the same for both the

"Before" and "After" test conditions. Both unfilled (bare) and filled channels need to be tested. The IL performance is
expressed as:

IL=SPL;-SPL, (Eq. 1)
where:

SPL = Sound pressure level, dB
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FIGURE 1 - INSERTION LOSS SCHEMATIC

4. INSTRUMENTATION
The instrumentation to be used is as follows:

4.1 A microphone, measuring amplifier, and a sound data acquisition system which meets the requirements of SAE
J184, or a sound level meter meeting Type | requirements of ANSI S 1.4 shall be used.

4.2 A one-third-octave band filter set covering the range of center frequencies from 100 to 10 000 Hz; the filters shall
meet the Class lll requirements of ANSI S 1.11.

4.3 A sound level calibrator that meets the Class 1 requirements of ANSI 1.40 and is accurate to £0.5 dB.

4.4 An acoustical sound generating system shall be selected to generate random noise containing a continuous
distribution of frequencies over the range of interest.

4.5 A schematic diagram of the instrumentation is shown in Figure 2.
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FIGURE 2 - TYPICAL MEASUREMENT SYSTEM Documents
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