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Considerations on the Factors Reducing the Sound Transmission Loss of the
Honeycomb Panels
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ABSTRACT

In a high speed train, multi-layered panels for floor, side wall and roof are important sound insulating part.
As these multi-layered panels require high bending strength vs. weight, corrugated steels or aluminium
honeycomb panel are generally used. However, with some inevitable factors, these panels show lower sound
insulation performance than that of the plate with the same weight. Transmission loss(TL) often severely
decreases in a particular frequency range because of the decrease of the critical frequency, occurrence of
local resonance modes and cavity resonance modes, which are not shown in a plate. In this study, frequency
range and cause of the TL drop are investigated on the corrugated and honeycomb panels.
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Fig. 1 Coordinate system of orthotropic panel.
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a) Honeycomb + trim b) TGV-K(A)

Fig.2 Floor structures for high speed trains.

Fig. 3 Transmission loss of floor panels.

(a) TGV-K floor structure (b) Aluminium honeycomb structure
Fig. 4 Mass law prediction and measured TL.
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(a) Impact test (b) Frequency response function

Fig.5 FRF of the aluminium honeycomb panel.

962Hz 1169Hz

Fig. 6 Local resonance modes of aluminium honeycomb structure.
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(a) Overall modes

2059Hz 2124Hz

(b) Local modes
Fig.7 Resonance modes of 4-span corrugated steel panel.
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2060Hz 2193Hz
Fig. 8 Local resonance modes of 2-span corrugated steel panel.

2048Hz 2302Hz
Fig. 9 Local resonance modes of 1-span corrugated steel panel.
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Fig. 10 Design variables of the core structure.

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

core angle
Parametss G =455 ¢ =50°| d =5 b= 60°
Height, 80.5 805 | 805 80.5
h(mm)
Plate
Thickness 1.05 1.00 0.96 0.90

ratio
Mass Density
(kg/n’)
Spacing
S,(mm)
1st Local
Vibration 393 590 655 830
Frequency(Hz)

25.04 25.09 25.05 25.09

161 131 113 93
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