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Curving Simulation of Active Steering Vehicle
Using a Multibody System Software

Katsuya TANIFUJI*?, Naohiro ISHIZAKA and Hitoshi SOMA

*3 Department of Mechanical and Production Engineering, Niigata University,
8050 Ikarashi 2-no-cho, Niigata-shi, Niigata, 950-2181 Japan

On sharp railway curves as those that are rare in mainlines, the wheel lateral force of rail
vehicles increases due to the growth of attack angle and causes the heavy wear of both wheel flange
and rail. This paper deals with the curving performance of an active steering vehicle that is
converted from a self-steering one by replacing the damper in the longitudinal axle supporting
mechanism to an actuator. MBS software SIMPACK is employed for the simulation. Simulation
results show that the active steering system has a potential to reduce the lateral force even in sharp
curves the radius of which is less than 200 m, while the original self-steering vehicle cannot achieve
the reduction. It is also indicated that the running stability of the vehicle with proposed active
steering mechanism does not lower from the self-steering condition and the control force generated
by track irregularity does not become large up to the level that increases the running vibration and

wheel lateral force on tangent track.
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Fig.1 Model of proposed mechanism for steering truck
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Fig.2 Degrees of freedom for the analytical model of full vehicle in SIMPACK
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Fig.3 Profile of wheel and rail applied in simulation
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Table 1 Condition of curved track

Curve Speed Cant Transit
Radius pee Elevation | Curve
R [m] V [km/h]| C [m] | Xtc[m]
600 90 75 75
500 85 80 80
400 75 80 80
300 65 80 80
200 50 70 70
100 30 50 50
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Fig.4 Effect of self steering
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Fig.5 Example of simulation resuits
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Fig.6 Comparison of steering effect between self and
active systems
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Fig.8 Comparison of mean lateral force in each truck
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Fig.10 Running simulation under the presence of
track irregularity
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