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A Study for behavior mode frequency of railway vehicle using ramp
device
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ABSTRACT

The railway vehicle is a multi-body system running on the track which consists of carbody, bogie and
wheelset, each of components is connected with rigid mass, spring and damper. each of components has
translation motions of longitudinal (X axis), lateral(Y axis) and vertical(Z axis) direction, and rotation motions
of X, Y, Z axis which are named Rolling, Pitching and Yawing. The vibration mode of railway vehicle is
difficult to find the characteristics of motion during the operation on the track because these happen to
independence or duplication motion caused by vehicle, wheel/rail and track irregularity etc.

This paper presents the result of ramp test to show the bounce, roll, pitch and yaw mode frequency of the
railway vehicle.
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Car type | Label Location Direction Range

MC1 Xcbl Above bogie center, end 1 Longitudinal +/- 2 g
Ycbl Above bogie center, end 1 Lateral +/-2 g
7ZcbAl A side solebar, end 1 Vertical +/-2 g
ZcbB1 B side solebar, end 1 Vertical +/-2g
Xcbh2 Above bogie center, end 2 Longitudinal +/-2¢g
Ycb2 Above bogie center, end 2 Lateral +/-2g
ZcbA2 A side solebar, end 2 Vertical +/-2g
ZcbB2 B side solebar, end 2 Vertical +/-2g
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® Bounce : 1.8Hz,

® Pitch . 1.8Hz

® Roll . 2.5Hz

® VYaw : 1.0Hz
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Test 2 - time history plot
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Test 3 - time history plot
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Test 3 - PSD plot (Yaw and Roll)
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