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Transmission Loss Analysis of the Fiber Sandwich Panels for a Tilting Train
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ABSTRACT

This paper investigates the sound insulation performance of the fiber sandwich panels for a tilting train.
Due to the high strength and low mass, fiber sandwich panels are widely used for aircraft structures, railway
vehicle structures. These fiber sandwich panels show orthotropic behavior because of the fiber's structural
characteristics. This orthotropy often reduces the critical frequency and makes negative effect on the sound
insulation performance. In this study, transmission loss of the fiber panels is analyzed based on the
equivalent orthotropic plate model. An analysis program is developed to calculate the transmission loss of the
fiber sandwich panels. Using the program, the coincidence frequency ranges and their effects on the
transmission loss are investigated.
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Fig. 1 Coordinate system of orthotropic panel.
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Fig.2 Honeycomb and dimension of Nomax core.
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Table 1 Specification of Carbon Fiber Skin and Nomex Corel[5]

equivalent

core core core cell skin skin
s r.f ace thickness(t.) height(h) density(p.) size(c)  density(ps) thickness(ts)
density
7.79kg/m” 1 mm 9.6 mm 144kg/m® 4 mm  1600kg/m’ 0.3 mm
FakEd S0 AFEE AlEe] A7) 1.067 m <1.067 m &, sto]H thFAle] §7F WU EE ot
ol Aikelt,

Skin¢] A : 1600x<1.067x1.067>x0.0003x2 = 1.09 kg

Aol Ak 1 144x0.0096<6>(0.001x0.004/sqrt(3))=0.192 g (== o]-&)

Aol A4 1 1.067x1.067/((0.001+ 0.008/sqrt(3))<(0.001+ 0.004))=40524 (57 0.001m ©°]&)
Fojo] A7k 1 7.78 kg

zﬁﬂﬂ& : 7.78+1.09 =8.87

S7F WY E ¢ 8.87/(1.067x1.067)=7.79 kg/m*
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Fig. 3 Transmission loss of fiber ~honeycomb panel.
m. Measurement, —:Mass Law, ——: Orthotropic model (f.;=1200 Hz, f..=6000 Hz).
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Frequency (Hz)
Fig.4 Loss factor effect on TL.
m: Measurement, —:Loss factor=0.05, —-: Loss factor=0.01, ---: Loss factor=0.005.
(fe1=1200 Hz, f.=6000 Hz)
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