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Tab. 1 The parameters of bogie model
mw 3085 kg 2h 2.5m
I, 2 24 kg- m? 2l 1 493 mm
ITLf ) 7 186 kg 2[1 2 200 mm
I ) 9751 kg m? 21, 2 200 mm
md 1765 kg ro 0.625 m
1, 1 019kg- m? A, 0.15
kpx 40 kN/mm f= 8. 624E6
kyy 6 kN/mm fn 8. 144E6
ks 0.8 kN/mm key 41.4 kN/m
ky 0.8 kN/mm kow — 23 kN/rad
s 1000 kN- s/m kv 50 kN/ mm
Csy 60 kN- s/m v -
2 s
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The mechanism of dynamic effect of the driving system elastically
mounted on the bogie frame of locomotive

YAO Yuan, ZHANG K aiin, LUO Shi-hui, ZHAN G Hong—un
(Traction Power State Key Laboratory, Southwest Jiaotong U niversity, Chengdu 610031, China)

Abstract: The driving system elastically suspended on the bogie frame is conducive to the lateral dynamics performance of the
locomotive. In order to clarify the mechanism, a bogie dynamics model with 10 degrees of freedom which includes the elastic
driving system was established. T he lateral stability and lateral force of the wheelset were analyzed with different suspension
structures and parameters of the driving system, and those phenomena were made cear in view of dynamic vibration
absorption. T he results show that according to lateral vibration and yawing of the driving system relative to the bogie frame
its vibration energies are transferred , which reduces the amplitude of frame hunting, thus im proving the lateral stability and
reducing lateral forces of the wheelset.- When lateral suspension frequency of the driving system is close to the hunting
frequency of wheelset, the lateral dynamic performance of locomotive is optimum- The smaller lateral suspension damping is
helpful to improve the lateral stability of the locomotive and reduce the W/ R dynamical forces. With the damping ratio of
elastic suspension from 0. 2 to 0. 3, the lateral forces of the axle can be reduced significantly. Finally, the reasonable selection

for lateral suspension stiffness of the driving system is proposed using the anti-resonance theory.
Key words: locomotive; driving system; elastic suspension; dynamic vibration absorption; antiresonance theory
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