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Wheelset Steering Control for Improvement a Running Safety on Curved Track
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Lateral force of wheel is important parameter when we evaluate the safety of a railway vehicle on
curved track. The lateral force of wheel is influenced by the steering performance of wheelsets.
Generally, in passive type vehicles, the steering performance of wheelsets is influenced by the
parameters like primary spring stiffness, wheel base, conicity of the wheel profile, etc. But, the
steering performance of passive type vehicle has its limit. To overcome the limit of the steering
performance of passive type vehicle, active steering technology is being developed. In this paper,
we analyze the lateral force of wheel and the safety of the railway vehicle on curved track by
adopting the active steering technology. As results of dynamic analysis for vehicle model
equipped with active steering system, the lateral force of wheel is reduced and the safety is
improved remarkably.
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Fig. 4 Block diagram for active steering control

Fig. 3 Steering angle at radial steering position
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Fig. 5 Active steering bogie model
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Fig. 6 Track model (R300)

Table 1 Specifications of the vehicle model

Parameter Specification
Mass of carbody(kg) 22,100
Mass of wheelset(kg) 1,610
Mass of bogie frame(kg) 3,880
Moment of inertia of carbody(kgm?): | 50,800/667,700
roll/pitch/yaw /667,000
. . 2.
Momf:nt of inertia of wheelset(kgm®): 830/240/830
roll/pitch/yaw
. . . 2.
Momf:nt of inertia of bogie(kgm®): 1.572/1,940/3.300
roll/pitch/yaw
Stiffness of primary spring(N/m): 1.7E6/3.8E6
x/ylz /0.81E6
Damping of primary spring(Ns/m): 1700/3800/810
x/ylz
Stiffness of secondary spring(N/m): 0.14E6/0.14E6
x/ylz /0.39E6
Damping of lateral damper(Ns/m) 0.096E6
Lateral semi-spacing of primary
. 1.05
spring(m)
Lateral semi-spacing of secondary
. 1.125
spring(m)
Half distance between front and
. 6.9
rear bogie centers(m)
Bogie semi wheelbase(m) 1.05
Wheel radius(m) 0.43
Wheel profile 1/20 wheel
Rail Profile 60kg Rail
uel PID Alo]7IWS A &sto] TS SR
237 A4S 9% FATE A4 R TRV
Au 58 fske] FUTL FEWA FALw
F2 Agsdd a9 FATR FY Sre
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Table 2 Analysis results for active steering control
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