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Abstract

To improve the running safety during curve passing and reduce the wheel-rail wear for metro ve-
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hicle bogies, the steering principle of radial bogies was described. Based on the theory of mul-
ti-body dynamic system, four kinds of dynamic models for metro vehicles with traditional bogie,
self-steering bogie, forced-steering bogie and active-steering bogie were developed respectively,
and their steering performances were compared and analyzed. The results showed that conven-
tional radial bogies could reduce the wheel-rail incidence angle and wheel-rail wear, however, its
radial effect is unsatisfactory in the case of small radius curves. The active radial bogie could sig-
nificantly improve the wheel-rail incidence angle and wheel-rail wear in various curve conditions
and acquire a steering effect far superior to traditional bogies and conventional radial bogies.
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Figure 1. Schematic diagram of the radial mechanism of a self-steering bogie
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Figure 2. Schematic diagram of the radial mechanism of a forced-steering bogie
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Figure 3. Schematic diagram of the active radial bogie
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Figure 4. Conventional radial bogies
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Figure 5. Schematic diagram of co-simulation for relative yaw angle control based on sec-
ondary rotation angle
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Figure 6. Comparison of steering performance for different bogies in the curve with 500 m radius
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Table 1. The maximum of each index for the guide wheel in the curve with 500 m radius
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Figure 7. Comparison of steering performance for different bogies in the curve with 300 m radius
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Figure 8. Comparison of steering performance for different bogies in the curve with 100 m radius
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