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DYNAMIC RESPONSE OF TWO-AXLE FREIGHT VEHICLE ON VIBRATING
TRACK AND EXAMINATION OF ITS MATHEMATICAL MODEL
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By Hideji KAWAKAMI and Narioki AKIYAMA

In computing the response of railway vehicles on a suspension bridge under the hori-

zontal excitation due to winds or earthquakes, each vehicle has often been modeled as a

mass-spring-system composed of three rigid masses, representing one car body and two

wheel sets, connected by springs, representing linkage leaf-springs and wheel-rail in-

teraction. Although the mechanical characteristics of springs play a crucial role, they

are difficult to determine experimentally when viscous and frictional dampings are re-

markable as well as non-linearity. In this paper a technique is presented to evaluate the

dynamic characteristics of springs experimentally. Using a 1/5-scaled model the hys-

teresis curves of each spring are plotted, and they are compared with those estimated

from static experiments. Then noticeable dynamic effects on them of the input frequency

and amplitude are observed.
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Fig.2 Mechanical Model of WARA-Type Vehicle.
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Table1 Characteristic Values of Model Vehicle.

Mass of Half Body My 95.7 kg
Mass of Wheelset Myw 74 kg
Inertia Moment of Half Body g 3.1 kgm?
Inertia Moment of Wheelset Iy 0.17 kgm?
Dimensions b, 11.0 ecm
(see Fig. 1,2) b, 19.3 em
hy 233 cm
ha 6.4 cm
T 83 cm
Ye 0.0 cm
N 255 cm
1y 255 cm
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Fig.3 Acceleration Waves of WARA-Type Vehicle
(Frequency 2.5Hz, Input Acceleration Amplitude
0.11 g).
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