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Table 1 Parameters of material

Material E(Pa) p(kg/m?) v 3
Wheel(Steal) 2.1x10" 7800 0.3 0.0001

Damper(Rubber) 3.4x10° 930 0.4 0.25
Constrained layer(Steal) ~ 2.1x10" 7800 0.3 0.0001
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Table 2 Radiation sound power level from damping wheel

with different damper layer locations

Frequency (H2) Standard Unilateral Bilateral
wheel(dB) damped(dB) damped(dB)
1250.0 87.7 85.5 84.7
1600.0 68.2 65.7 65.1
2000.0 89.6 86.2 85.3
2500.0 86.5 81.5 80.1
3150.0 83.7 80.3 79.6
4000.0 92.3 84.9 82.7
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Table 3 Radiation sound power level from damping wheel

with different damper layer thickness

Frequency Standard Damper Damper Damper
(Hz) wheel(dB) Imm(dB) 2mm(dB) 3mm(dB)
1250.0 87.7 84.7 82.9 81.6
1600.0 68.2 65.1 64.1 63.5
2000.0 89.6 85.3 83.2 81.6
2500.0 86.5 80.1 78.1 76.7
3150.0 83.7 79.6 77.6 75.9
4000.0 92.3 82.7 79.1 76.9
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Abstract

on the established prediction model of wheel/rail rolling noise and taking the surface roughness of wheels and rails as the

The modal superposition method was used to obtain the admittance characteristics of damped wheels. Based

excitation, the influence of the position and thickness of a damping layer on vibration and sound radiation characteristics
of damped wheels was analyzed. Firstly, a three-dimensional solid finite element model of damped wheels was estab-
lished, and the Block Lanczos method was used to calculate the modal characteristics of wheels. Secondly, the frequen-
cy response function of wheels under unit load was obtained by the modal superposition method. Then, the frequency do-
main vibration characteristics of wheels under the excitation of roughness spectrum were obtained by the virtual excita-
tion method. Finally, the frequency domain characteristics of acoustic radiation were obtained by an analytic method
based on the dynamic responses. The results showed that the damping layer laid on the wheel web has no obvious effect
on vibration and noise suppressions of the wheel below 1000Hz, but performs good function above 1600Hz. The noise re-
duction by the damping layer laid on both sides of the web of the wheel is better than that by the damping layer only laid

on one side. The thicker the thickness of the damping layer is, the more obvious the noise reduction is.

Key words urban rail transit, web, damping wheel, acoustic radiation, damping layer, noise reduction
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