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Self-Excited Torsional Vibrations of Dr ive System
of L ocanotive under Slippage

YAO Yuan, ZHANG Hongjun, CHEN Kang, JIN D ingchang
(Traction Power State Key Lah , Southwest Jisotong U niversity, Chengdu 610031, China)

Abstract: A smplified model for torsional vibrations of a single wheel-set drive systen was used ©
study torsional vibrationsof a locomotive under slippage In themodel, trsional stiffnessof the shaft of
awheel st and that betveen the traction motor and the wheel-set were taken into account The phase
trajectories of the torsional vibrations are a st of stable Imit cycles, signifying self-excited vibrations
when the average wheel-rail cregpage isover the critical value Frequenciesof torsional vibrationswith
different operating modes were calculated The reaults shov that the vibration frequency is in
accordance with the natural frequency of the drive systen when <elf-excited vibrations hgppen
Therefore, analyzing the vibration frequency of wheel-sets isameasure o identify wheel-rail slippage
Key words locomotive; drive systan; <elf-excited torsional vibration; wheel slippage dippage
measure
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Fig 1 Smplified model of drive systen
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Fig.3  Phase trajectories of torsional vibrations when s, > s,
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Fig.4 Torsional vibration spectrum when s, <s,
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Fig.5 Torsional vibration spectrum when s, > s,
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