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Chaotic Behavior of Wheelset Rolling on Rail
(Experiment with Scale Model)

Katsuya TANIFUJI, Minoru HANAMURA and Ken-ichi NAGAI

Several papers have heen published in the last few years about chaotic behaviors occurring in the
running vibration of railway vehicles. Those papers showed the possibility of occurrence of chaotic
vibration by means of a numerical simulation methed. This paper deals with an experimental study,
the aim of which is to establish the practical occurrence of such a chaotic vibration, using a scale
model of a single wheelset running on a test stand. As a result, the running vibration of the wheelset
shows chaotic behavior when the wheel flange collides hard against the side of the rail due to the
hunting motion arising with the increase of running speed. This is the first experimental result on

the chaotic vibration of running wheelsets.

The chaotic features are confirmed with maximal

Lyapunov exponents, correlation dimension and other factors.
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Roller Rig
Roller Diameter 391 mm
Roller Gauge 293 mm
¥heelset (with Truck Frame)

Mass 23.8 kg

Yawing Radius of Inertia 150 mm
Nominal Rolling Radius 91 mm

Tread Conicity 1/40
Flange Clearance 2.7 nm
DlStaanoﬁg(tgegomiZl/Ral1 300 mo
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