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Improvement Effect of the Sound Insulation Performance of the Corrugated Steel
Panel by Sound Absorbing and Damping Materials

ZApt - MERT - ZTEN2

Seockhyun Kim - Taegun Seo - Jung-tae Kim?

Abstract In the corrugated steel panels used for railway vehicles, sound insulation performance is significantly deterio-
rated by local resonance effect. In this study, as a countermeasure, polyurethane foam is filled in the corrugated steel panel
and glass wool layer is inserted in the layered floor panel, and then improvement effect of the sound insulation performance
is experimentally estimated. Based on ASTM E2249-02, intensity transmission loss is measured and estimated on the cor-
rugated panel and floor structure. The aim of the study is to identify how the foam filling and inserting glass wool layer
improve the sound insulation performance of the train body structure in aspect of the weight increment.

Keywords : Corrugated panel, Local resonance effect, Polyurethane foam, Glass wool, Sound transmission loss
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(b) Measurement surface

Fig. 1 Experimental set up for TL measurement
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Table 1 Specification of the reverberant room

Volume 240.75m’
Cut off frequency 100Hz
Background noise 25.7dB(A)
Opening size 840mmx=840 mm
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Table 2 Mass data of each layer

Layer components Mass Thickness [Surface density
(size:836mmx836mm) (kg) (mm) (kg/m?)
Iiiy;tf(;‘:nz l;)te 845 12 12.09
Keystone plate
(h:l o le 0 8.97 12 12.84
Keystone plate
(whyole foal; 0 9.19 12 13.15
Plywood 8.07 19.0 11.55
Floor cover 2.14 3.0 3.06
Plywood-+bond+cover 10.94 22.0 15.65
Glass wool 1.04 40.0 1.48
Layered panel © 19.39 49.0 27.74
Layered panel @ 19.39 69.0 27.74
Layered panel @ 20.43 89.0 29.23
Layered panel @ 20.95 89.0 29.98
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Fig. 3 Sound transmission loss of the corrugated panel

(a) 1st global resonance mode (132Hz under S-S boundary)

(b) Local resonance mode (2170Hz)

Fig. 4 Resonance modes of the corrugated panel

(a) Global resonance mode

(b) Local resonance mode

Fig. 5 Global resonance and local resonance modes
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Fig. 6 Foam filling effect on STL
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Fig. 7 Damping effect by foam filling
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