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Abstract

Speeding up of railway vehicles requires weight reduction of the vehicle body. However, when the vehicle body is lighter,
the sound insulation performance for blocking the noise from the outside is reduced. Aluminum is an important material
used in the bodywork of transportation vehicles such as railway vehicles, aircraft, and automobiles. In this study, the
bending stiffness and sound insulation performance of foamed aluminum with sandwich structure are investigated
experimentally. The transmission loss is measured in accordance with the international standard ASTM E 2249-02. The
mass-law deviation is used to evaluate the sound insulation performance per weight. In order to examine the applicability
of the foamed aluminum sandwich panel to railway vehicles, the analysis of bending stiffness and an experimental review

are carried out at the same time.
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Fig. 1 Foamed Aluminum Sandwich Panel

Table 1 Specification of Panels

. Surface
Thickness .
Mass (kg) Density
(mm) 2
(kg/m’)
Aluminum 18.9 70.0 27.03
extrusion panel
Plywood 9.0 18.0 12.71
Foamed
aluminum 7.9 123 11.14
sandwich
panel
Synthetic resins 24 100 343
honeycomb
60.0
Glass wool 26 (non-com 372
pressed
condition)
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Fig. 2 Experimental Set up
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Table 2 Specification of the reverberant room

Room Volume 240.75 m’
Cut off frequency 100 Hz
Background noise 25.7 dB(A)
Opening size 840mm x 840 mm

4. A2MS Al 2

Fig. 304 71&¢] HuAlg 25419 H2edFrlE MEA
Ao FHEAE Hludth 7|1E AAlY] F
T A5Hg Fg59Th Fig 30l Hols AF
law deviation, MLD)= theFeh #A)7} 53 %%k% 714 e

dE om|gitt

ﬂ’“—/n:xl sUAo] Ao E tE NS His) €53 ¢
T3 FHUR A4S Btk EFrlE 4t ATs
T HoolA w2 s Bolrle i, ole AW 7t &
& ol 71QlshH, 2Al 2bge] wiest o] #Ae A717F A
A 11 go] FA "oz,

FOROE B AFor #lE Ze SxdFrg /&HE%"V‘
TEE TEH ATl FEFA U oY dFvlE ¢
Ao v Ak o s e Aow fAHAL FrakFe] vp
2 W2 ARgske W el BIsiAE 1500Hz o] 1L
T oA B &2 FHH ASASE Bole Aol

| |—=— Sandwich panel
—e— Plywood

—— Nomex honeycomb
| |—+— Al. extruded panel

Mass Law Deviation (dB)
: o
1

T T
100 1000
Frequency (Hz)

Fig. 3 Mass Law Deviations of Panels
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Fig. 4 Schematic Diagram of Bending Test
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Fig. 5 Finite Element Model of Bending Test

Table 3 Deflections by Bending Test

Synthetic
Sandwich Plywood resins
AL panel honeycomb
X y X y
Center
Deflection 1.09 1.58 | 1.10 | 933 | 7.81
(mm)

Table 4 Bending stiffness of panels

Bending stiffness (N-m?)
x-direction y-direction
Sandwich panel 1689
Plywood 1224 1759
Synthetic resins 131 216
honeycomb
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