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Abstract

Wheel unloading mainly reflects the degree of wheel unloading. When the wheel unloading is too
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large, the risk of derailment increases. In the TSI standard system, the static wheel unloading of EN
14363 is the indicator of the third evaluation method. Other foreign standards such as British Stan-
dard GM/RT 2141, Australian ROA Guide and APTA PR-M-S-014-06 stipulated by the American Pub-
lic Transportation Association both use the static wheel unloading as an evaluation index to evaluate
twisted lines. This paper analyzes a combination of simulation and test based on a municipal vehicle
according to the evaluation method of static wheel unloading stipulated by the American Public
Transportation Association. The results show that the maximum deviation between the simulation
results and the test is 0.5%, so the model can be evaluated instead of the test. The large primary se-
ries vertical stiffness, small sprung mass, inter-sprung mass and unsprung mass are unfavorable to
the static wheel unloading; as the primary vertical stiffness increases, the sprung, inter-sprung and
unsprung masses decrease at 25%, the static wheel loading reduction rate increases by 20%, 17%,
5%, and 6%, respectively. Therefore, when designing the vehicle, it is recommended that the primary
vertical stiffness range is 1~1.47 MN/m.
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Figure 1. Twisted line
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Figure 2. Test method of APTA PR-M-S-014-06
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Figure 4. Wheel raise
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Figure 5. Simulation modal
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Figure 6. Wheel raise for simulation
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Figure 7. Wheel raise 20 mm
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Figure 8. Wheel raise 35 mm
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Figure 9. Effects of four parameter changes on static
wheel loading
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