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Analysis on Resonance of Locomotive Drive System
under Wheel-rail Saturated Adhesion

YAO Yuan, ZHANG Hong-jun, LUO Shi-hui

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

Abstract: The saturation and negative slope characteristics of wheel-rail adhesion cause complex dynamic phe-
nomena to occur with the driving wheel set of the locomotive running in the state of wheel-rail adhesion limit.
In order to study the dynamic responses of the driving system to dynamic wheel-rail excitation, the stick-slip
characteristics of the state of adhesion limit between wheel and rail and the resultant dynamic problems of the
wheel set are studied,the multi-body dynamic model of the locomotive is established to simulate vibrations of
the components of the driving system and their main frequencies,and the structure parameters matching princi-
ples of the driving system are summarized to avoid resonance. The results show as follows: When the locomo-
tive runs in saturated wheel-rail adhesion, the wheel-rail stick-slip state causes longitudinal vibration to the driv-
ing wheel set and self-excited vibration to the driving gear;self-excited vibrations of the driving gear frequency
of parts excite vibration based on the natural frequency of the structure and also interactions among compo-
nents. Therefore, it needs to select the motor hanging rubber stiffness reasonably to avoid resonances of the
structure of the driving gear. Special attention should be paid to the situation when the nod frequency of the
motor is close to the natural frequencies of the torsional and longitudinal vibrations of wheel set and the rotation
vibrations of the rotor.
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