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Abstract

In the research of vehicle dynamic performance, the dynamic simulation modeling usually only
considers vertical characteristics for the side bearing, focuses on vertical rigidity, statistics pre-
load amount, clearance and longitudinal friction, and ignores the longitudinal and lateral charac-
teristics. It is not in conformity with the actual situation. In this paper, in addition to the above
characteristics, the longitudinal and lateral rigidity characteristics of the side bearing are added
to the dynamic modeling process. The results of the research show that the longitudinal rigidity of
side bearing has a notability influence on anti-hunt stability of simulated vehicle. It is suggested
that side bearing characteristics should be considered in the future research of vehicle dynamic
performance.
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Table 1. Degrees of freedom of vehicle system
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Figure 1. Vehicle dynamics model
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Figure 2. Definition of critical speed of vehicle system
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Figure 3. Critical speed of vehicle with different side bearing
longitudinal rigidity
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Figure 4. Lateral acceleration and stationarity with different side bearing longitudinal rigidity
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Figure 5. Vertical acceleration and stationarity with different side bearing longitudinal rigidity
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Figure 6. Lateral wheel-rail and wheelset force with different side bearing longitudinal rigidity
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Figure 7. Derailment coefficient and wheel load reduction rate with different side bearing longitudinal rigidity
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