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Establishment of Method for Optimizing Multi Specifications for Sound-proof Packages
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This paper describes an optimization method for
designing a vehicle sound-proof package. This method
enables the achievement of an optimum balance between
lower weight and higher absorption performance. In
order to propose a sound-proof package in the early
stages of vehicle development, it is necessary to assess
the number of sound-proof elements required and to
select the optimum design specifications for weight and
absorption performance. However, it is difficult to
achieve conflicting objectives simultaneously, and
acoustic engineers therefore require special technical
knowledge. The research discussed here developed a new
automated optimization method that resolves these
issues. The new method enables detailed sound-proof
package specifications to be obtained, including the
thickness distribution for each part. These specifications
can be easily transferred to drawings. The method was
successfully used to reduce the sound pressure level of
a vehicle cabin, providing verification of its accuracy.
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Table 1 Optimization variables for elements

Floor carpet divided along with floor panel shape
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Objective functions frequency range 1.25-5 kHz
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Fig. 9 Sound-proof performance of optimal sound
package: (a) absorption coefficient and (b)
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Table 4 Comparison between optimization results

High-frequency
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