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Table 1 Basic parameters of flat keys mm
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Fig. 1 Schematic diagram of locking mechanism of variable gauge bogie
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Fig.4 Schematic diagram of tangent arc profiling of flat keys
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Fig. 8 Maximum Mises stress curve of locking mechanism

at different unmodified lengths

195
190}
185}
2180
B 175
& 170}
>
Diest
B 160}
155

<
Ay

5 10 15 20 25
AHDIEIMETE & /pum

K9 ARIEIE R BRI R Mises 1 28 b 2k 5]

Fig. 9 Maximum Mises stress curve of locking mechanism

at different profiling amounts
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Table 3 Abnormal loading conditions
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Table 5 Finite element calculation results of locking mechanism under abnormal conditions
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Profiling research and strength analysis of locking mechanism of variable
gauge bogies

CHEN Bingshuo, HUANG Zhihui, LIU Zhichao, LI Zhihua
(State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: The locking mechanism of a variable gauge bogie has stress concentration, while the flat keys, as the main load-bearing
components of the locking mechanism, have the most severe stress concentration. In order to effectively alleviate the stress concentra-
tion, the impact of different profiling methods and profiling parameters on the stress of the locking mechanism was studied, and the final
profiling scheme was determined. Static strength and fatigue strength analysis was performed on the profiled locking mechanism. The re-
sults are as follows: the effect of tangent arc profiling on flat keys was better than that of drum-shaped profiling, and the best profiling
effect was achieved when the unmodified length was 77 mm and the profiling amount was 7 um. After the profiling, the maximum Mises
stress of the locking mechanism decreased by 46.60% compared to the unmodified state, effectively alleviating the stress concentration
phenomenon. The static strength and fatigue strength of the locking mechanism after profiling meet the design requirements, thus
providing a reference for the design of variable gauge bogies.

Keywords: variable gauge bogie; locking mechanism; drum-shaped profiling; tangent arc profiling; strength analysis; finite

element analysis
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