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Dynamic Characteristics of Train Wheel with Considering
the Effects of Rotatory Inertia
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ABSTRACT

This study is a part of the research on the coupled vibration of train wheel with stepped thick-
ness and rail, The research was conducted for the purpose of examining the dynamic characteristics
of train wheel which considered the effect of rotatory inertia and preventing the vibrations of the
high speed railway.

The In-plane compressive stresses were computed by the rotation of train wheel and the reac-
tion depending on the condition of rolling. The equation of transverse vibration of the train wheel
was obtained by Lagrange’s equation.

As a result of study, it is known that the effect of rotatory inertia and the increment of thick-
ness ratio, h, decrease frequency but the increment of radius ratio, 1, increase frequency.
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Fig.1 Annular plate with stepped thickness
under In-plane compressive stresses
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Table 1 Natural frequencies of annular plate which

Py 0o 400 800 1200 1600
0 1128.59 1135.19 114185 1148.56 1155.32
30 1127.29 1133.90 1140.56 1147.27 1154.03
60 1126.54 1133.14 1139.80 1146.51 1153.27
90 1125.90 1132.51 1139.16 1145.88 1152.64

120 1125.33 1131.94 1138.59 114531 1152.07

150 1124.81 113141 1138.07 1144.78 1151.55

180 1124.32 1130.93 1137.59 1144.29 1151.06

210 1123.86 1130.46 1137.12 114384 | - 1150.60

240 1123.42 1130.03 1136.68 114339 1150.16

270 1122.99 1129.60 1136.26 1142.97 1149.74

300 1122.58 1129.19 1135.85 1142.56 1149.33

330 1122.19 1127.80 1135.45 1142.17 1148.94
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