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Fig. 1 Lateral dynamic model of locomotive
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LATERAL ACTIVE CONTROL FOR SECONDARY
SUSPENSION OF HIGH-SPEED LOCOMOTIVE BASED

ON ITERATIVE LEARNING METHOD *

Ren Chengming' Yao Yuan'' Zhong Xiaobo® Li Guang'
(1. State Key Laboratory of Traction Power Southwest Jiaotong University, Chengdu 610031, China)
(2. CRRC Zhuzhou Electric Locomotive Co. , Bogie R&D Department, Lid. , Zhuzhou 412001 ,China)

Abstract In order to realize lateral riding control, active control parameters of secondary suspension were opti-
mized by utilizing characteristics of locomotive running in the same line interval of iterative learning method. A
PD type closed-loop iterative learning controller is selected for a high-speed locomotive to realize adaptive adjust-
ment of active control parameters of vehicle body lateral stability under different wheel-rail contact conditions,
through Multi-objective optimization programming method. Based on pseudo-excitation method, the frequency do-
main riding index of the locomotive linear model with secondary lateral suspension active control is calculated.
Compared with time domain simulation calculation, this method has advantages in computing speed. The results
show that the carbody lateral riding index converges quickly after fifth iterations with optimized control parame-
ters. The method can automatically adapt to the locomotive wheel-rail contact state and line state, and its lateral
performance is improved significantly than the ILC method with fixed control parameters. In addition, the method
still has good control effect in a certain time delay range when considering time delay of the control system. Final-
ly, the paper pointed out that the system time delay should be controlled within 100ms to prevent rapid deteriora-

tion of the trains lateral dynamic performance.

Key words High-speed locomotive, frequency domain riding index, active control, iterative learning con-

trol, time delay
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