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Table 6 Angle of attack of the wheelset under traction con-

dition °
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Table 7 Lateral wheel-rail force of the locomotive under

traction condition kN
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Table 8 Wheel flange wear factor of locomotive under

traction condition kN-°
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Analysis on the Curve Negotiation Performance of Electric Locomotive
with Retrofitted External Tie-rod Radial Bogies

YUE Yuzhe', CHEN Jiyong"*’, YAO Yuan'

(1. State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University,Chengdu, Sichuan 610031, China;
2. CRRC Datong Co., Ltd., Datong, Shanxi 037038, China;
3.Shanxi Key Laboratory of Rail Transit Locomotive System Integration, Datong, Shanxi 037038, China)

Abstract: In order to explore the feasibility of applying radial-bogie technology to domestic AC drive six-axle electric locomotives,

this paper first introduces the concept, technical development history, and guidance mechanism of locomotive radial bogies. Based on the

HXD2C electric locomotive technology platform, a radial mechanism based on "external pull rod" is proposed to realize a radial bogie

solution for the original vehicle retrofit. Secondly, a locomotive dynamics model is established using the multi-body dynamics software

Simpack to compare two schemes: retrofitting radial bogies and traditional bogies. The comparison focuses on indicators such as the an-

gle of attack between guide wheelsets and intermediate wheelsets, lateral wheel-rail forces, and wheel flange wear factors when the loco-

motive passes through small-radius curves. Calculations show that the retrofitting radial bogie solution can significantly reduce the angle

of attack and lateral wheel-rail forces of both guide wheelsets and intermediate wheelsets, thereby improving the locomotive's curve ne-

gotiation performance. In R400m curve conditions, under both idle and full-power traction states, the guide wheel flange wear factor is

reduced by 64% and 25% respectively, significantly slowing down the locomotive wheel flange wear rate.

Keywords: radial bogie; electric locomotive; dynamics; curve negotiation; flange wear
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