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Adhesion Control of Locomotive Based on Virtual Prototype

YAO Yuan, ZHANG Hongjun, LUO Yun, JIN Ding-chang

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

Abstract: In order to restrain idling of the wheel-set and to maximize the utilization of the wheel-rail adhesive ca-
pacity, we need to develop adhesion control technology of locomotive on the basis of the virtual prototype and
modern control theory. The electro-mechanic dynamic model of the train system consisting of the electric system
and high power hauling locomotive is established and the driving process is simulated. The model considers the
negative slope characteristic of wheel-rail adhesion at large slippage rates, magnetic saturation and torque me-
chanical property of the pulling motor. The adhesion control method is put forward, by which the maximum
difference of the angular velocities and that of the angular acceleration rates of different axes in the same bogie
are detected,the real time wheel-rail adhesiveness is calculated and the fuzzy control strategy is applied. The
simulation results are as follows: Adhesion control keeps the effective wheel-rail adhesive coefficient at its peak
value so that the locomotive traction performance is improved with different rail surfaces and under different
running conditions;hunting of wheel-sets causes fluctuations to adhesiveness, the fluctuating frequencies being
identical to the hunting freguencies;the adhesion control parameters need to be optimized so as to achieve the
maximum utilization ratio of wheel-rail adhesion with locomotives of different structural parameters and under
different operating conditions.

Key words: adhesion control; adhesiveness; high-power locomotive; virtual prototype
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