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Improvement Strategy of the Sound Insulation Performance
of a Corrugated Steel Panel
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ABSTRACT

In a railway vehicle, corrugated steel panel is widely used for the floor panel because of its high bending
stiffness and light weight. However, this panel shows lower sound insulation performance than that of the
plate with the same weight. Especially, in a particular frequency band, transmission loss (TL) rapidly
decreases and it results in the deterioration of TI. of the overall floor panel. This study identifies that the
remarkable drop in TL is caused from the local resonance of the periodic corrugated structure. This study
shows that the frequency band of the TL drop can be controlled by the proper design of the corrugated
structure. In addition, improvement effect of TL by attaching foam and glass wool is estimated by experiment.
The purpose of the study is to provide the practical information for the improvement of the sound insulation

performance of the corrugated steel
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Fig. 6 Design variables of the corrugated structure.

Table 1 Specification of the corrugated steel panel

Young's Modulus (E) 200X10°N/m”
Density (p) 7850kg/m®
Poisson's ratio (o) 0.33
Plate height (h) 27mm
Plate thickness (t) 1.2mm
Angle (@) 20°

Plate dimension (L,XL,) 836mmX>836mm

(a) Test panel (b) Original panel — 2173Hz

(c¢) Modified model 1 — 1076Hz (d) Modified model 2 — 2888Hz

(e) Modified model 3 — 2764Hz (f) Modified model 4 — 1673Hz
Fig. 7 Local resonance frequency of panel models.
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Tabhle 2 1st local resonance frequencies of the modified models

Model L
Original Model 1 Model 2 | Model 3 | Model 4
Parameter
Height (mm) 27 27 27 27 27
Plate thickness (mm) 1.2 0.6 1.6 1.2 1.2
Surface density (kg/m”) 12.39 5.20 16.53 12.83 11.98
L (mm) 50 50 50 40 60
Angle (°) 20 20 20 20 20
1st overall
7.76 4.01 10.37 7.62 7.85
frequency (Hz)
1st local resonance
2100Hz 1100Hz 2800Hz 2700Hz 1600Hz
frequency (Hz)
60 —8&— Corrugated modified model 3(1.2t_40mmy)
| —=— Corrugated original model{1.2t_50mm) | T
50 —A—Corrugated modified model 4(1.2t_80mrm)| -4~ i+ -i-
40-,; -----------------------------
% 30 i
7 |
= 20 8-
_HX ___________
104 &g b b
0+ —
100 1000
Frequency (Hz)
Fig. 8 TL of modified models.
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Table 3 Surface density of the foamed panel

Surface
density (ke/m?) Increase (%)
No foam 12.09 -
1 side foamed 12.84 6.2
2 side foamed 13.18 3.8

1101



43
o

es]
o

1| —8—No foam

45 No dar.'nping . _| —@—Half foam
] One side foam filling 70 _A Both foam
40 | — Both sides foam filling 60—- —w— Half taping i
= 35 ] Masslaw (no foam)):
T 301 _. 50
§ 25 B 40-
_-E 207_ l:l 304
% 15f 20-
= 10
5] LSRN 5000 N 0 1 1 O
0—_ 0-++ : —
0 500 "1000 1500 2000 2500 3000 3500 4000 100 1000
Frequency (Hz) Frequency (Hz)
(a) FRF of corrugated foamed panels (h) TL of corrugated foamed panels
Fig. @ Effect of the foam filling.
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