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Abstract

Wheel set as an important part of rail transit vehicles whose flange exist polygons during running
will directly affect the vibration of wheel axle and even the comfort of vehicle. Therefore, it is of
great significance to study the influence of wheel polygon on axle vibration. In this paper, a wheel-
rail dynamics simulation model considering the polygon based on the multi-body dynamics theory
by ADAMS is built to study the influence of flange polygons on the vibration of the wheel axle, in-
cluding train speed, polygon order. The results show that the vibration of wheel axle will increase
with the increasment of speed, and the low-order polygon has more obvious impact. The ampli-
tude of wheel acceleration at 36 times of rotation frequency is Maximum if wheel exists 3 order
polygon. Meanwhile, it is at 21 times which consistent with polygon order.
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Table 1. Main parameters of axle
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Figure 1. Wheel and axle multi-body dynamic model
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Figure 2. Flange polygon
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Table 2. Material parameters
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Table 3. Wheel and rail simulation wheel rotation frequency
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Figure 3. 100 km/h Radial vibration acceleration of third-order polygonal axle
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Figure 4. 100 km/h Radial vibration acceleration of twenty-first-order polygon axle
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Figure 5. 200 km/h Radial vibration acceleration of third-order polygonal axle
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