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Abstract

To study the influence of disc structure type for air resistance and heat dissipation performance
during high-speed train emergency braking, the finite element models including wheel-mounted
brake disc, axle-mounted brake disc and related air flow field were put forward. The conclusions
about the temperature rise, air resistance and thermal dissipation were obtained based on ANSYS
Fluent flow-solid conjugation simulation method. Finally, it is detected from result that axle-mounted
brake disc has better performance than the wheel-mounted brake disc.
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Figure 1. 3D model of axle-mounted brake disc
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Figure 2. 3D model of wheel-mounted brake disc
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Table 1. Brake disc dimension parameters
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Hhiz 640
Wiz 350
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Table 2. Flow field dimension parameters
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Figure 3. Global mesh construction
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Figure 4. Mesh construction of brake disc
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Figure 5. Air-pumping power at different times
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Figure 6. Stream line of wheel-mounted brake disc
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Figure 7. Pressure near rim of wheel-mounted brake disc
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Figure 8. Maximum temperature of friction surface
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Figure 9. Temperature at different times
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Figure 10. Heat dissipation power at different times
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Figure 11. Ratio of rib heat dissipation at different time
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Figure 12. Air-pumping efficiency ratio at different velocity
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