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Mechanism of Drive System Elastic Suspension and Its Application

YAO Yuan, ZHANG Karlin, ZHANG Hong-jun, LUQO Shi-hui

(State Key Laboratory of Traction Power,Southwest Jiaotong University,Chengdu 610031, China)

Abstract; The drive system elastically suspended on the bogie frame is conducive to the lateral dynamics per-
formance of locomotive In order to clarify the mechanism and optimize the suspension parameters of it,the sin-
gle-bogie lateral dynamics model with 10 degrees of freedom was established, which included the elastically sus-
pended drive system. The lateral dynamics performance was analyzed with different suspension parameters. This
phenomenon was expounded from the angle of dynamic vibration absorbing and the principle to sort out the best
suspension frequency was put forward. The multi-body dynamics model of locomotive with two types of drive
system structures were simulated to verify the theoretical analysis. The results show as follows: When the sus-
pension frequency gets close to the hunting frequency of wheelset, the lateral and head-swinging vibrations of
the drive system relative to the bogie structure absorb the vibration energy of the bogie frame and reduce the
snake motion amplitudes of the bogie frame,and the optimal locomotive dynamics performance is demonstrated;
when the pendulum is located on the motor side, the locomotive dynamics performance is improved obviously;
when the pendulum is located on the motor side and non-motor side in comparison with non-elastic suspension
of the drive system,the maximum lateral forces of wheel axle are reduced by 45% and 34% respectively; when
the pendulum length is greater than 100 mm, the suspension frequency is less than 3 Hz; The best suspension
damping ratio of drive system is 0. 1 to 0. 3 in theory,whereas,it is need to improve the suspension damping to
reduce the lateral displacement of the drive system relative to the bogie frame
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