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Research on Structural Lightweight Optimiza-
tion of Suspension PRT Vehicle Bogie Frame
XIA Xiaomin, WANG Boming, QUAN Ying
Abstract Based on the existing structure of personal rapid
transit (PRT) system, the structural lightweight optimization
of the bogie frame is studied. By using the SIMP ( solid iso-
tropic material with penalization) in relative density method for
topology optimization, the running wheel seat and the thickness
size of the main plate beam position of the frame are improved,
the simulation results of them before and after optimization are
compared and analyzed. Through adjusting the frame parame-
ters according to the optimized stress and strain results in differ-
ent areas of the framework, the optimized parameters are con-
trolled to achieve the overall optimization results under the
premise of considering the actual structure and functional struc-
ture of the frame. The results show that the volume of the opti-
mized area is greatly reduced, the lightweight result is obvi-
ous, and the overall structural strength is good, all can meet

the requirements of train safe operation under the worst condi-
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tion.
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Fig.1 Bogie frame model diagram of suspension PRT vehicle
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Fig.2 Finite element model diagram of bogie frame
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Fig.3 Displacement diagram of bogie frame before optimization
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Fig.4 Stress diagram of bogie frame before optimization
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Fig.5 Comparison of running wheel mounting seat

before and after optimization
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Fig.6 Optimized running wheel mounting seat
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Fig.7 Frame displacement diagram of running wheel

mounting seat after topology optimization
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Fig.8 Frame stress diagram of running wheel mounting

seat after topology optimization
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Tab.2 Thickness optimization of the frame main square

beam and shell unit mounting seat B mm
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Fig.9 Displacement diagram of main square beam and shell

unit mounting seat after thickness optimization
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Fig. 10 Stress diagram of main square beam and shell unit

mounting seat after thickness optimization
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Fig.11 Frame displacement after multiple optimization
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Fig. 12 Frame stress after multiple optimization
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Tab.3 Final thickness values of the frame main square

beam and shell unit mounting seat BAf7 . mm
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Tab.4 Lightweight comparison table of frame optimization
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