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An Estimation of the Sound Insulation Performance of the Multi-layered Panel for a

Tilting Train
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ABSTRACT

Sound transmission loss (TL) is experimently investigated on the multi-layered panel used for the floor of a tilting
train. Measurement of the intensity transmission loss is performed according to ASTM E 2249-02. The floor structure
consists of corrugated steel panel, glass wool, plywood and cover. On the corrugated steel panel, TL drop by local
resonance is considered and the TL improvement effect by damping treatment is estimated. Total sound transmission loss
of the entire floor structure is obtained and the contribution of each layer is examined.
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Table 1 Specification of the layer

¢ 4 % | A4 | des
(kg) (mm) (kg/m”)
Keystone plate 3.45 1.2 12.09
(no foamed)
Keystone plate
(half side foamed) 8.97 1.2 12835
Keystone plate
(both side foamed) 919 12 15.149
Plywood 8.07 19.0 11.547
00 51061 covering 2.14 3.0 3.062
Plywood+covering 10.94 22.0 15.653
Glasswool 0.52 20.0 0.744
Floor whole
(keystone_half foamed
+Glasswool*2+Plywood 20.95 88.0 29.976
+covering)
Floor whole
(keystone_no foamed
+Glass wool#2+Plywood 20.04 88.0 28.688
+covering)
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Table 2 Specification of the reverberant room

FH4 237.35 m’
1) 240.75 m®
7 QX Fyl 100 Hz
W A 300 mm
drs 25.7 dB(A)
AlH| =7] 836 X 836 mm

Table 3 Measurement devices

Devices

Models

Data acquisition and
signal analyzer

Pulse (B&K)

BE/miras Road Runner (LMS)

Signal generator

35670A (HP)

Sound Intensity Microphone

Pair Type 4197 (B&K)

Rotating Microphone Boom

Type 3923 (B&K)

Microphone

Type 4942, 2669 (B&K)
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Fig. 5 Vibration spectrum under TL measurement.
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Fig.7 Damping treatment of the corrugated panels.
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Fig. 8 Effect of the damping treatment on TL.
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Fig.11 TL of layers used in the tilting train.
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