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Influence of cornering stiffness of straddle-type monorail

running wheel on tire wear under curve negotiating
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(1. School of Electrical and Automotive Engineering, Chongqing Jiaotong University, Chongqing 400074, China;
2. CSR Luoyang Locomotive Co. , Ltd., Luoyang 471002, Henan, China)

Abstract: Based on vehicle tire wear theory, the influences of cornering stiffness of running wheel
on the cornering force of running wheel and the radial forces of guide wheel and stabilizing wheel
for monorail vehicle were analyzed. When monorail vehicle ran along curve track, the changing
trend of running wheel’s friction power consumed with cornering stiffness variation was studied.
Analysis result shows that affected by the radial forces of guide wheels and stabilizing wheels, the
cornering force of running wheel increases as its cornering stiffness increasing. When the
cornering stiffness range of running wheel is from 1 kN + rad™' to 120 kN « rad ', its cornering
force and side slip angle are linear, and side slip angle has minor change. When the cornering
stiffness exceeds 120 kN « rad™ !, side slip angle increases rapidly into the nonlinear region. Based
on tire wear index, with the cornering stiffness increase of running wheel, its tire wear increases
at 1. 2% rate as curve traveling. The cornering stiffness also affect the curve negotiating
performance of monorail vehicle, much small cornering stiffness is not conducive to form shook

head torque and the curve performance is bad. In order to reduce tire wear, the recommended
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design cornering stiffness of running wheel is 9. 37 kN « rad ' under the condition of good curve

negotiating performance. 2 tabs, 16 figs, 14 refs.
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model; cornering stiffness
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Fig. 1 Influencing factors of tire wear
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Fig. 2 Top view of central suspension structure
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Fig. 4 Running wheel in contact with the

top surface of track beam
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Tab.1 Main parameters of monorail dynamics model

S8 Bl
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Tab.2 Parameters of track beam model
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