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Abstract [ Objective] In view of the high vehicle interior
noise problem when running on curved lines, it is necessary to
carry out in-depth research on its influencing factors. [ Meth-
od] Roughness test and analysis of the wheel-rail surface of the
tested vehicles in the track straight and curved sections are car-
ried out. At the same time, the corresponding vehicle bogie ar-
ea noise and vehicle interior noise at the curved track position

before and after rail grinding are collected. [ Result & Conclu-
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sion] The study reveals that the wheel roughness exceeds the
standard ISO 3095: 2013 Acoustics—Railway applications—
Measurement of noise emitted by railbound vehicles by approxi-
mately 3 dB ( A) in certain wavelength ranges, while the
roughness of the inner rail of the curved section exceeds by
more than 20 dB (A), the rail roughness of the straight section
could meet the standard. After grinding, the bogie area noise
and vehicle interior noise are significantly reduced. In addi-
tion, rail top friction adjustment devices are installed in two S-
curve sections with a radius of 300 m. Research results of the
comparative tests indicates that the device improves the lubrica-
tion conditions between the wheel and rail surfaces when pass-
ing the curve, reduces the wheel-rail vibration noise. The vehi-
cle interior noise is also reduced to a certain extent by 3 dB
(A) at the second curve. Therefore, in the small curve posi-
tion of the track, the comprehensive strategy of rail grinding
and wheel-rail lubrication state improving can reduce the vehi-
cle interior noise when passing curves.

Key words metro vehicle; curved line; curve radius; rail

roughness; vehicle interior noise
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Fig.1 Location of vehicle interior noise and bogie
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Tab.1 Correlation between vehicle interior noise and

curve radius

X B it BRFEEY/dB(A)  FE#/ (km/h)

1 i1 £E214% 300 m 99.1 60
2 £ 2445 300 m 96.3 60
3 Lk 90.5 78
4 k42 350 m 92.4 60
5 k4% 1 000 m 79.5 62
6 H£24% 300 m 93.0 62
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Fig.3 Real scene of wheel-rail roughness test site
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Fig.4 Polar plots of wheel out-of-roundness
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Fig.5 Wavelength spectrum test results of wheel surface
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