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Fig. 1 Two degrees of freedom system model of railway vehicle

m X, +k (v, —x,) +c(x, —4,)=0

myi, + ki (x, —x,)+c(x, —%,)+ ky(x, —x,)=0
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Table 1  Model parameter table

Parameter  m,/kg

mylkg  k/(N-m™)
Value 8441.5 1140 1.66e5

ky/(Nem™)  ¢/(N+s-m™)
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Fig.2 A vehicle model built by Simulink
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Fig. 4  Acceleration transmittance of four control strategies with
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Fig.5 High speed train integration model
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Fig. 6  Joint simulation of vehicle model
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Table 2 Comparison results of dynamic indices under four control strategies

Accl(m-s?) Derailment coefficient D.Ratio Wheelset force/(N) Vertical contact force/(N)
Control strategy

ax RMS Max RMS Max RMS Max RMS Max RMS

Passive 0.7086  0.2248 0.1124 0.1252 0.4166  0.1252 10543 3325.7 77323 58563
On—off 0.6445  0.1687 0.1156 0.0334 0.4070  0.1250 9836.8 3120 77951 58550
Continuous 0.6455  0.1428 0.1193 0.0334 0.3913  0.1251 9828.9 2989.8 78274 58548
Mixed 0.5840 0.1414 0.1181 0.0333 0.3940 0.1252 9774.1 2981 78198 58552
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SIMULATION ANALYSIS OF SEMI-ACTIVE HYBRID CONTROL
OF TRAIN SUSPENSION SYSTEM *
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(1.State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures , Shijiazhuang
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Abstract In order to improve the ride comfort of trains at high speed, the semi-active h ybrid control of a train suspen-
sion was studied. A two-degree-of-freedom vehicle model was established to analyze and compare the on-off control strat-
egy and continuous control strategy. Based on the analyses of transmission characteristics, a hybrid control strategy was
proposed, and the influence of adjustment coefficient on the hybrid control strategy was studied. In order to verify the ef-
fectiveness of the control strategy, a full-vehicle model was established based on UM and Simulink. The control strategy
was applied to the secondary lateral shock absorber, and the simulation analysis was carried out. The results showed that
the hybrid control strategy can take into account the advantages of both on-off and continuous control strategies, the later-
al acceleration of the car body is reduced and the lateral stability of the train is improved, when the adjustment coeffi-

cient is selected properly.

Key words high-speed EMUs, semi-active control, comfort, lateral damper, joint simulation
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