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Stabilization Control for the Hunting Motion of a Railway Wheelset by Utilizing the Running gear as a
Gyroscopic Damper
Hayato Yoshino, Keio University, 3-14-1 Hiyoshi Kouhoku-ku Yokohama-city, Kanagawa
Hiroshi Yabuno, Keio University
Shihpin Lin and Yoshihiro Suda, Institute of Industrial Science, Tokyo University

A railway wheelset experiences the problem of hunting motion above a critical speed, which is known as a flutter-type
self-excited oscillation owing to a nonconservative contact force acting between wheels and rails. It is shown that a

gyroscopic damper is effective in increasing critical speed for the hunting motion. In this paper, a stabilization control

method is proposed by utilizing the running gear as a gyroscopic damper which does not need additional power to rotate

a gyroscopic damper. Experiments were conducted using a simple apparatus with a roller rig and a gyroscopic damper
which has the mechanism equivalent to the proposed one, and the results show the validity of the gyroscopic damper

for the stabilization of hunting motion.
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Fig.1 Vehicle model diagram representing the power trans-
mission mechanism and the relationship between the axle and

¢ ([T

the rolling displacement of the bogie frame.
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Fig.2 Realization of the gyroscopic damper by utilizing the
running gear.
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Fig.3 Analytical model of a single railway vehicle wheelset
that has a fundamental two-degrees-of-freedom model with re-
spect to the lateral and yawing motions of the wheelset.
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Fig.4 Experimenntal equipment designed to observe the sta-
bilization of hunting motion by utilizing the running gear as a

gyroscopic damper.
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Fig.5 Campbell diagram for relationship between velocity
and frequency when the hunting motion occurs. The size of
the circle is proportional to the magnitude of the amplitude.
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