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ABSTRACT

The sensitivity of interior noise that the passengers perceive is comparatively high in the train,
and structure-borne and air-borne types of noises come into the train. In this paper, to analyze con-
tributions of these noise sources operational transfer path analysis(OTPA) is used. OTPA has some
advantages of executing the contribution rates of several sources simultaneously, and in this work, 29
points are measured while running. Transfer functions between reference measurement points and re-
sponse measurement points are calculated by the singular value decomposition(SVD) and Principal
component analysis(PCA) method, and the frequency characteristics of the noise source are success-
fully derived. Also the interior noise is predicted and compared with measurement data to show the

reliability.
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Table 1 Measuring position of each sensor

Measurement Measurement
Sensor » Sensor "
position position
Outdoor . .
Surface . Acceleration Windows
. window .
microphone - sensor side 1
noise
Outdoor . .
Surface o Acceleration Windows
. ceiling .
microphone . sensor side 2
noise
. Connection | Acceleration Window
Microphone - .
noise sensor lower side 1
(a) Outdoor ceiling noise
. Vehicle Acceleration Window
Microphone . .
wheel noise sensor lower side 2
Surface Traction Acceleration Interior
microphone motor sensor side 1
. nter . .
Acceleration Ce. e Acceleration Interior
pivot .
sensor . sensor side 2
vertical
. nter . Floor
Acceleration Ce. e Acceleration 00
sensor pivot sensor section 1
horizontal vertical
. . . Floor
Acceleration Bogie Acceleration .
S section 1
sensor vertical sensor h
horizontal
. . . Floor
Acceleration Bogie Acceleration .
R section 2
sensor horizontal sensor X
vertical
Acceleration Traction Acceleration Flp or
sensor motor sensor section 2
vertical horizontal
Traction Floor
Acceleration Acceleration section at
motor .
sensor . sensor the pivot
horizontal .
vertical
. Floor
. ical . .
Acceleration Vertica Acceleration section at
damper .
sensor . sensor the pivot
vertical .
horizontal
. Floor
Acceleration Vertical Acceleration section at
damper
sensor - sensor the damper
horizontal .
vertical
Center Floor
Acceleration . Acceleration section at
pivot
sensor . sensor the damper
vertical .
horizontal
Acceleration C;in:ir (d) Bogie vertical and horizontal vibrations
v
sensor . . . .
horizontal Fig. 2 Location of each reference measurement point
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