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Analyses of Noise Source Identification and Path Contribution in
Tourist Cabins of High Speed Trains
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Abstract : The tourist cabin of the high-speed train is located behind the driver’s cabin as an important business or spe-
cial seat area. It has stricter requirements on the interior noise. But, since it is generally stimulated by the sound source of the
train head, the noise inside the vehicle is quite large. So, the test and signal analysis methods are used to identify the noise
source and analyze the transfer path contribution in the tourist cabin of the high-speed train based on the principle of sound
source identification and operational transfer path analysis. Firstly, the spectrum characteristics of the interior noise in the
tourist cabin of the high-speed train and its variation law with the speed of the train are analyzed. The significant frequency
band of the noise and its sound pressure level are clarified. Then, sound source identification test by means of the spherical
array is carried out and the sound source distribution characteristics of the noise in the tourist cabin of the high-speed train
are mastered. Furthermore, the operational transfer path analysis is done to quantitatively calculate the contributions of the
air-borne paths and structural-borne paths to the interior noise. Finally, the contribution of each key transfer path is identified
and ranked. The results show that the overall value of the noise in the tourist cabin is increased by 3 dB(A) - 5 dB(A) for ev-
ery 50 km/h increase of the speed of the train in the range of 200 km/h - 350 km/h; the noise and vibration of bogie area are
the dominant sources of excitation; in the significant frequency range of 50 Hz - 500 Hz, the contribution of structural excita-
tions are the dominant factor for the noise in the tourist cabin; when the train operates at a speed of 350 km/h, the largest con-
tribution path is in the vertical direction of the anti-yaw damper.

Keywords : acoustics; high-speed train; operational transfer path analysis; bogie; sound source identification; tourist
cabin noise
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