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Sound Insulation Performance of the Panel Structures in High Speed Train:
Transmission Loss of the Corrugated and Extruded Panels
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ABSTRACT

Sound transmission characteristics are investigated on the corrugated steel and aluminium extruded panels used
for railway vehicles. Sewell-Sharp-Cremer(SSC) model, equivalent orthotropic plate model and equivalent mass
law are applied to predict the sound transmission loss. The predicted values of the sound transmission loss are
compared with the measured values. The reliability and the limitation of the prediction models are
investigated. For the corrugated panels and honeycomb panels, the coincidence and local resonance severely
deteriorate the sound insulation performance around the corresponding frequency bands. The result of the study
shows that the equivalent orthotropic plate model and the SSC model can be used as good prediction models,

if the coincidence frequency or local resonance frequency is correctly applied.
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Fig. 1 Coordinate system of corrugated panel.
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Fig. 2 A comparison of the sound transmission loss
predicted using the SSC scheme and the
experimental results for a 4.9 mm thick glass [12].
* : experimental, - : predicted
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Fig. 3 Corrugated steel panel.

Table 1 Property of the corrugated panel

Bending Critical First
Thickness Stiffness Frequencies Resonance
X Surface
Panel Excluding ., (N-m) (Hz) Frequency
i K Weight
Size Coating
(kg/m?) Panel
) B, B, | f, fe | - (H)
Size
1.50m
Small 0.42 4.58 114001 1.76 | 378 [30400}0.011 76.0
x1.05m
3.19m
Large 0.42 4,58 11400 1.76 | 378 }30400{0.011 10.0
x2.96m

10 10
Frequency (Hz) Frequency (Hz)

(a) small panel (b) large panel

Fig. 4 A comparison of the sound transmission loss
for a corrugated panel. A, [t experimental, --

orthotropic model, — : SSC scheme, ** : mass law
(Eq. (1)).
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Fig.5 Structure of extruded panel.



Table 1. Specification of the aluminum extruded panel

Young's modulus , E 715 x 10° N/m?
mass density , p 2800 kg/m’
Poisson's ratio , v 0.33
panel height , h 80.5 mm
plate thickness , t, 2.8 mm
core thickness , t. 2.5 mm

equivalent mass density, m 25.04 kg/m’
panel dimensions , Ly<L, 215mx 215 m
bending stiffness , Bx 594537 N'm
bending stiffness , By 748571 N'm
Ist critical frequency , fu 110 Hz
2nd critical frequency , f, 123 Hz

Table 19 57} A2 =9 YAFHFE AEste] 78 FaEd d 1&
g gEA Bk BAL Luod 571 A%A BRELH FFesdE o8t 7 ¢ Ao

[15,16]. 7} A4 23 SSC 2L A8t &g FRELLS FHAAY 43T Aolg B
T}, 1 #oje ZE 29e dERAGA ANAFHF 100Hz F2olA EAsE Aeg we del A
o 93d ANEFHE :AsHA Bate WU dSA7E FAAA A deE Aol ol& A
Agt). 038 el SAANHE 1000HzE AFeted FoEdel Fo) pEdn. 5, oL
2 A9 Table 19 JAFIGF UF WA 350, AFA0) G0 UF @& Fiig Hoz
Wzt 2%, gree Fus gddA 2 oxprt wAstn ok oled ¥g Adst 1A AT
4% YEo) 37 WAsE 1000Hz AFE FAs] T7F AW 233 SSC 2EE A8 Bk
80[
60
) S
%40 - /'-;;'.
= DT g o
2 R //,—' ogo?o
i 10°

Frequency (Hz)

Fig. 6 A comparison of the sound transmission loss
for an extruded aluminum panel. [t experimental, --
: orthotropic model, — : SSC scheme, --- : mass
law (Eq. (1)).

Fig. 7¢ dx&4o] 900Hz9 1100HzolA 2wt n AT wel AMA FAX )i, Fig.8Z
A @] 1000Hz8+ 1200Hz0l A BAGTT A4 Hof AdA s FHAE vlade. ded 254
of Wa) A Hol7} AA ETh B Frb AW 2BP SSC A& AR ©, dAFRT
&g owA MR dEHA AdRsd F AFE WAE & F AT FH, SAAAN wol=
Az dode] GZe Ade ¥ adE Btk 3§ q@ o|RoME 1 ZFHE A Rl
1, SSC Edol A= Sewelle] 7] &37t wigdse #AE $7F AWy 2dng SHAA mg 2
A, #9, AP dAPgo] TN E Fag ojdME o= A= FHEde cdFsht, o
AZDedde AFste AN @A 2o|g RolmE 1 H{o| FE 29Tk ARHOR &



g tEAL A9, 57 AWA 2dol} SSC 2ol A3AFY dFel AH8E ¢ v 2y
249 AAE FuE AANT QAT wAEE PATAES Aol e Fes gEAe
A% Bt AR oY WAHE AFHEY FAAL QA dATH TS NGH 2 Aol
Bolt v, A@H, ANY FES Fshel 1 o] F3& Werol et
80
i 10
Frequency (Hz)
Fig. 7 A comparison of the sound transmission loss
for an extruded aluminum panel(critical frequencies
of 900 and 1100 Hz). Uexperimental, --: from
orthotropic model, —: from SSC scheme, ---: mass
law (Eq. (1)).
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Fig. 8 A comparison of the sound transmission loss
for an extruded aluminum panel(critical frequencies
of 1000 and 1200 Hz). [texperimental, --: from
orthotropic model, —: from SSC scheme, ---: mass
law (Eq. (1)).
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