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Abstract

In order to study the vibration characteristics of heavy-duty truck, a 30 t heavy-duty truck with
the largest axle load in China is taken as the research object. Firstly, the elastic model of the
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wheelset is established by using the finite element method, and then the rigid body model and the
rigid-flexible coupling vibration model of the freight car with or without considering the elasticity
of the wheelset are established by the overall integration in UM software. Then, a 30 t heavy-duty
truck wheel with a large radial deviation was selected, and the polygon data of the corresponding
operating periods of three months, one year and one and a half years after rotation repair were
used to analyze the influence of wheel irregularity on the wheel-rail force from the perspectives of
time domain and frequency domain. The curve pass ability of the two models is also studied.
Through the analysis of the results, the flexible structure of the wheelset can alleviate the rigidity
of the vehicle and the rail to some extent. With the deepening of wheel rounding, the difference
between the two models develops to a higher order. With the increase of running time, the
wheel-rail force becomes more intense. It shows that the wheel unroundness greatly affects the
flexible structure of the wheelset.
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Figure 1. Wheelset structure drawing
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Figure 2. Modeling process of flexible Wheelset
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Figure 3. Finite element model of Wheelset
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Figure 5. 1/2 vehicle topological relationship
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Figure 6. Dynamical model
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Figure 7. The radial deviation and harmonic composition of the wheel in the initial period of operation
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Figure 8. The radial deviation and harmonic composition of the wheel in the middle period of operation
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Figure 9. The radial deviation and harmonic composition of the wheel in the later period of operation
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Figure 10. Comparison of wheel running in different time periods
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Figure 11. Time-domain response and spectrum characteristics of wheel-rail vertical forces in the initial stage of wheel irre-
gularity formation
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Figure 12. Time-domain response and spectrum characteristics of wheel-rail vertical forces in the middle stage of wheel ir-
regularity formation
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Figure 13. Time-domain response and spectrum characteristics of wheel-rail vertical forces in the late stage of wheel irregu-
larity formation
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Figure 14. Comparison of vertical response spectrum characteristics of different models after wheel loss of roundness
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Figure 15. Statistical and comparative analysis of wheel-rail vertical forces of different wheel structures after wheels are out
of round
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Figure 16. Comparison diagram of the statistical Vertical force of wheel and rail maximum of different wheel structures
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Figure 17. Comparison diagram of the statistical derailment coefficient maximum of different wheel structures
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Figure 18. Comparison diagram of the statistical rate of wheel load reduction maximum of different wheel structures
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