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Abstract In order to study the safe reliability of using the laminated coupling on the permanent magnet
direct drive locomotive and the vibration characteristics of laminated coupling under the action of track excita-
tion are analyzed, a small loop test is carried out on a permanent magnet direct—drive locomotive. The real-time
monitoring of acceleration of the laminated coupling and its mounting position are obtained. The least square it-
eration method is used to identify the modal parameters of the laminated coupling at high speed and the modal
parameters are obtained. According to the definition of vibration stage drop, the transmission characteristics of
transverse, vertical and longitudinal vibration of coupling at high speed are analyzed. Finally, the variation law
of acceleration impact range with velocity grade and the variation of acceleration RMS value decay rate with ve-
locity grade are summarized. The analysis of the vibration level drop shows that the three—directional vibration
isolation effect of position (c) is better, and the horizontal vibration isolation effect of position (e) is better than
the vertical and longitudinal vibrations. By using acceleration impact range and RMS value attenuation rate eval-
uation also reached the conclusion that position (c) vibration is effectively attenuated. The conclusion provides a
reference for the application and optimization design of the laminated coupling in the permanent magnet direct
drive locomotive.
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Fig. 1 Composite structure of the laminated coupling
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Fig. 2 Schematic diagram of ring track test circuit
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Fig. 3 Speed change curve of locomotive in operating condition
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Fig. 5 Lateral vibration acceleration signal of each position

under high—speed working conditions
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Fig. 6 Vertical vibration acceleration signal of each position
under high—speed conditions
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Fig. 7 Longitudinal vibration acceleration signal of each position

under high—speed conditions
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Tab. 1 Modal parameter results of position (b) under

high-speed conditions
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Fig. 14 Shock range of transverse vibration at different speed levels
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Fig. 15 Shock range of vertical vibration at different velocity levels
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Fig. 17 Transverse RMS vibration attenuation rate at different positions
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Fig. 18 Vertical RMS vibration attenuation rate at different positions
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