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ABSTRACT

In establishing silent environment such as automobile and industrial instrument, the roles of the

insulating materials are critical. The proper and effective positioning of insulating materials is essential in

the field of noise as well as in designing silent automobile.

In this paper, we proposed the systematic

and efficient scheme for optimizing complete automotive interiors for noise control. In order to attain this

purpose, following analysis has been carried out: First, measuring the Biot parameters of insulating

materials and the transmission loss with reflecting the appropriate arrangement of insulating materials has

been experimented.

In addition, we made comparison among transmission loss by the tools of analysis

and verification, experimental value under consideration of various situations of automobile and analysis by

the SEA.
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Fig. 2 Examples of layered structure of specimen(left
picture : PET, right picture : Resin Felt)

Table 1 Cases of transmission loss experiment(thickness
unit in millimeters)

Cases Layers

Case 1 PET 10t + Vinyl 0.2t + PET 5t
Case 2 PET 5t + Vinyl 0.2t + PET 10t
Case 3 FELT 10t + Vinyl 0.2t + FELT 5t
Case 4 FELT 5t + Vinyl 0.2t + FELT 10t

Sound Source Mic. 1 Mic. 2 Mic.3 Mic. 4
— I! Sl’l L1 I! J‘

IS

7
%
7
%
%
4
"

>

Source Tube | Receiving Tube

Test Sample
Holder

Fig.3 Depicted figure of B&K Impedance Tube
Type 4206 T

030098

Table 2 Measurable frequency range by specimen
diameter

Fig.1 Overall flow diagram of the estimation of
acoustic behavior of automotive interior

materials

Specimen diameter

Freq. range(Hz)

100 mm 50~1600
29 mm 500~6400
FASINSSEHI=2 /A 19 A 43, 20093/379
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Air Speed Controller
Air Flow Meter

Ball Valve
Air Seed Controller

Fig. 4 Experimental apparatus for measuring flow
resistivity

Table 3 Measured Biot parameters of PET materials
depending on thickness 5 mm, 10 mm

PET PET
5 mm 10 mm
Flow re51st1V1ty 191.350 47838
(kg/m’/s) ’ i
Tortuosity 1.63 1.27
Porosity 0.85 0.92
Volumetric mass
(kg/ms) 200 100

Table 4 Measured Biot parameters of FELT and
density of Vinyl

FELT FELT Vinyl
5 mm 10 mm 0.2 mm
Flow r651st1v1ty
(kg/m s) 78,151 26,654 -
Tortuosity =1 =1 -
Porosity 0.84 0.91 -
Volumetric mass
(ke /m3) 200 100 500
i Source room
Rigid wall
condition

I specimen
\w.‘-

Receiving room

Y
%)( \ Anechoic

condition

Fig. 5 Finite element model of specimen for calculating
transmission loss
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Fig. 6 Transmission loss analysis of case 2
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Fig. 7 Transmission loss analysis of case 4
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Table 6 Excitation conditions

Case Description Advantages
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Fig. 8 A SEA model of the bare vehicle condition
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Fig. 11 SPL comparison of SEA analysis results with
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Fig. 12 SPL comparison of SEA analysis results with
experiments in trunk room by the speaker
excitation
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