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Acoustic Modal Property of a Vehicle Passenger
Compartment including Head Liner
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Abstract

Acoustic modes of a vehicle compartment dominate the noise characteristics of the
vehicle system in the low frequency range. Vehicle compartments have head liner and
air gap of proper thickness to mount a interior lamp, as well as to have a good sound

insulation and absorption performance. This study estimates the acoustic modal property

of the medium size passenger car by experiment and by finite element analysis and
also, investigates the effect of the head liner on the acoustic mode of the passenger
compartment to obtain useful information for low noise compartment design.
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Table 3.1 Measuring Instrument.

Function Instrument Type v
Data Analysis LMS Cada-X V35

Data Dynamic Signal Analyzer F,/
Acquisition Hp35670a o
P

Acoustic Speaker/Speaker Amplifi e
€ er ifie .

Excitation peaieriopea TIDIHET e -

1/4* Condenser Microphone

(a) (1,0,0) mode

Acoustic Array,
Measurement Conditioning Amplifier(B&K

Nexus)

Vibration i
Accelerometer and amplifier

Measurement

Fig.5 Measurement position.
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Table 2 Mode and natural frequencylHz].

with headliner without headliner
mode measurement | FEM | measurement | FEM
(1,0,0) 86.4 87.8 86.6 879
(0,1,0) 103.2 105.3 103.5 105.3
(1,1,00 1337 1364 133.9 136.5
(2,000 140.3 141.2 140.4 141.0
0,0,1) 1472 149.1 1494 149.0
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Fig.7 FEM Model (with head liner).
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(@) (0,0,1) mode

(b) (0,1,0) mode

(c) (1,1,0) mode

{d) (0,0,2) mode

(f) 2,1,0) mode

Fi1g.8 Acoustic pressure modes of the

compartment by FEM.
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