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Improvement Method of the Sound Insulation Performance of Aluminium
Extruded Panels by the Unit Structure Modification
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ABSTRACT

In a high speed train, aluminium extruded panel is widely used in floor, side wall and roof structures for
high bending stiffness and weight reduction. However, with some inevitable reasons, aluminium extruded
panel shows inferior sound insulation performance compared with the flat panel having same weight.
Especially, occurrence of local resonance modes in the particular frequency band, is one of the main reason
in the deterioration of the sound insulation performance. Local resonance modes are generated in the
structure which consists of periodic unit structure, such as the aluminium extruded panel. The local resonance
frequency is determined by the specification of the unit structure. In this study, we predict the local
resonance frequency band on the aluminium extruded panel used for the high speed ftrain, and investigate
how the design modification in the unit structure influences the local resonance frequency band and panel
bending stiffness. The purpose of the study is to provide the design information for the effective unit
structure in order to improve the sound insulation performance of the aluminium extruded panel.
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Fig. 1 Coordinate system of orthotropic panel.
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Fig. 2 Floor structure including aluminium extruded panel.
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Fig. 3 Transmission loss of the aluminium extruded panel.
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Fig. 4 Sound transmission loss of the extruded panel. (Jexperiment, ——:
orthotropic model(f,;=600Hz, f.,=750Hz), — orthotropic
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Fig. 5 Frequency response function of the aluminium extruded panel.
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Fig. 6 Extruded panel of KTX II
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Fig. 7 Design variables for the unit structure modification.
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Fig. 8 Resonance modes of KTX I extruded panel.
Table 1 Overall and 1st local resonance frequencies for modified structures
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Model KTX II
e . KTX II .

Specification (modified)
Height, h(mm) 70 70
Thickness, t Plate 2.8 2.6
(mm) Core 2.6 2.6
Surface density (kg/m?) 34.66 33.95
Spacing, S,(mm) 166 121.6

Dimension (L, XL,) 515 X 2000 515 X 2000
Young s modulus, E (Gpa) 715 715
Ist frequency (Hz) - bending 142 141
2nd frequency (Hz) - torsion 214 210
3rd frequency (Hz) - bending 354 368
1st local resonance frequency (Hz) 392 660
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