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Active Control of Vertical Vibration of Pneumatic Air Spring for Rail Train Using
Acceleration, Velocity and Flow Rate Feedbacks

Tomonori Kato', Daisuke Shinagawa
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Toshiharu Kagawa

The air spring for railway vehicle is usually passively controlled using a leveling (height control) valve with a sub tank to
suppress the vibration of vertical direction. There are demands to reduce the space and to improve the controllability of the
air spring for rail trains. In this research, the vibration of an air spring for railway vehicle is actively controlled by a
pneumatic servo system. We proposed an active control method using an acceleration sensor, a relative displacement sensor,
a laminar type flow sensor having high dynamic characteristics and a spool type servo valve. The flow sensor was used for
linearization of the spool type servo valve. We applied the proposed method to a real air spring for railway vehicle having a
mass of 800[kg]. The experiments were carried out for several frequencies especially at near the resonance frequencies and
for several amplitudes of sinusoidal vibration given by a hydraulic driven vibration exciter. The results were compared with
that of the passive control. The effectiveness of the proposed method was confirmed experimentally.
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Fig. 2 Picture of experimental apparatus
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Fig. 7 Quick response laminar flow sensor (QFS)
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