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Characteristics of Local Vibration Modes of the Aluminium
Extruded Panels for Rail Road Vehicles
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Abstract

Characteristics of the local vibration modes of an aluminium extruded panel are investigated

by the finite element analysis and modal testing. Practical methods to increase the damping of

the local resonances are proposed. Effects by filling urethan foam in the core cavity and by

coating tar on the panel surface are compared by experiments. Modified panel structures to

shift the local resonance frequency band are proposed. The results of the study are utilized to

predict the severe local resonances in the aluminium extruded panels and prevent their

undesirable effect on the sound insulation.
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Fig.1 Design variables of the extruded panel.

Table 1. Specification of Aluminum Extruded
Panel Specimen

Young's Modulus E 715 X 10" N/m?

mass density o 2800 kg/m’
poisson’s ratio o 0.33
panel height h 80.5 mm
plate thickness t;, t3 2.8 mm
core thickness 1tz ty 25 mm

panel dimension , Ly XL, 520mm X 365mm

core length , S« 130mm
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Fig.2 Vibration modes of the extruded panel.
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Fig.3 1st and 2nd local modes of 1/2 scale panel
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Fig.4 1st and 2nd local modes of 1/4 scale panel
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Fig.5 Local resonance modes
of the extruded panel.
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Fig.6 Modal test for estimating modal

parameters.
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Fig.7 Frequency response function
of extruded panel.
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Fig-8 Local vibration modes by modal test.
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Fig.9 Extruded panels with foam filled and tar
coated.
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Fig. 10 Frequency response functions of the
extruded panels with foam filled and tar coated.

Table 2 Damping by foam filling and tar coating.

Fig. 11 Design variables of the core structure.

Table 3 1st local resonance frequencies for the
modified core structures.

1st Frequency (Hz) 1st Damping (%)
panel 604 0.3
5% damped foam 600 1.71
7% foam 598 2.72
damped tar 574 0.47
10% foam 598 2.82
damped tar 566 0.69
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