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Lightweight Design of EMU Aluminum Alloy
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yang
Abstract The method of parameter optimization is adopted
to carry out lightweight design of the aluminum alloy carbody
of a type of EMU. The first-order vertical bending modal fre-
quency and first-order rhombic modal frequency of the carbody
are improved through structure optimization. Then, the weight
of the carbody is reduced and the requirements of the optimiza-
tion objectives are met through parameter optimization means
such as reasonable distribution of profile skin thickness, form
optimization of profile internal ribs and adjustment of profile
width.
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Tab.1 Maximum stress distribution on prototype

vehicle under main working conditions
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Tab.2 Prototype vehicle modal
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Fig.1 Parameter optimization process
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Fig.2 Finite element model of carbody
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Fig.3 Main nodes of carbody profile
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Tab.3 Optimization of carbody profile parameters
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Tab.4  Weight change of each carbody component and

composition after parameter optimization
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Tab.5 Vibration mode and natural frequency of ready

carbody after optimization
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Fig.4 Carbody modal simulation results after optimization
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Fig.5 Stress nephogram of local joint under main working conditions
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Fig.6 Analysis results of carbody fatigue strength after optimization
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