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Aerodynamic force/moment for high-speed train bogie in
crosswind field

XI Yanhongl, MAO Jun!, GAO Liangl, YANG Guowei’

(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: For the real configuration of CRH with bogies and pantograph running in crosswind, the unsteady
aerodynamic characteristics of bogies were studied numerically by the 3D detached-eddy simulation method. The
characteristics of the unsteady forces acting on the bogies were presented from the numerical results, which included the
characteristics of the time domain and the frequency domain, and the flow structures. The numerical results indicate that
the aerodynamic forces on the bogies have strong unsteady characteristics. The unsteady aerodynamic forces have
obvious peaks in their frequency domain. If the modal frequency range of bogies interconnected with this frequency, the
bogies as a dynamical system will be resonated by the unsteady aerodynamic forces due to the crosswind and the
resonance can lead to reducing of the operating safety of the train, and even lead to overturning of the train. The results
are helpful to local drag-reduced optimization and train wind resistance design.
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Fig. 2 Drag curves changing with time on different bogies
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Fig. 3 Lift force curves changing with time on different bogies
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Fig. 4 Lateral force curves changing with time on different bogies
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Fig. 5 Overturning moment curves changing with time on different bogies
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Fig. 6 Lateral moment curves changing with time on different bogies
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Fig. 7 Pitching moment curves changing with time on different bogies
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Fig. 8 Pitching moment curves changing with time on different bogies
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Fig. 9 Power spectral density of lift force for different bogies
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Fig. 11 Power spectral density of overturning moment for different bogies
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Fig. 12 Power spectral density of lateral moment for different bogies
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Fig. 13 Power spectral density of pitching moment for different bogies
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Fig. 16 Unsteady streamline with cross section of S12
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