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Abstract: With the energy, environment, automobile industry and the problem of sustainable development
has become increasingly prominent, electric bus is currently in people's vision. In order to increase the
mileage of electric passenger cars, the need for its lightweight design. In this paper, the weight of a 6.4m
electric bus is studied, and the volume of the design area is calculated as the objective function of the total
flexibility of the frame. The design variable is the relative density of the design area, and the roof skeleton
and the chassis are Topology optimization, access to the corresponding topology of the body structure. And
then take the relative sensitivity of the method to find a large impact on the car but the impact on the
performance of small design variables. Dimensional optimization and single-objective multi-constraint
method are used to design the bus frame. And the performance of four typical conditions of bending, twisting,
acceleration and braking were compared. The results show that the optimized frame achieves a weight loss of
45.2 kg and a weight loss rate of 5.4% under the premise of satisfying the performance.
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Figure 1. The three-dimensional skeleton of the bus established
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Figure 2 Bus skeleton finite element model established
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Figure 3 roof skeleton topology optimization model
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Table 1 four conditions of constraint imposed
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Figure 4 roof skeleton topology optimization design results
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Figure 5 Optimization before and after the roof skeleton structure comparison

5 RALHIEFERE REEaith

3.2 FIRBEEAIMLLS I

PUNASCR FNEANE S, FIRME REERE R, FIRIKZIE R, I A 2 20 4 AT
BATIRALBEE, AREAF F AR RERE R, MHAWTZ R BOE B ORAEFRAE LW, Bib. R,
UL LRI AR, ARG UG, R IRARR SHliE A L a5 e, LRI A 6.

270 INFATS Conference in Changsha, December 1-3, 2017



Figure 6 car bottom topology area established
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Figure 7 bottom of the car topology map
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Figure 8 Optimization before and after the bottom of the skeleton contrast
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Table 2 body structure relative sensitivity analysis results
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Figure 9 The relative sensitivity of the design variables analysis results
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Table 3 before and after optimization and design variables after the cross section thickness
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Table 4 before and after optimization under various conditions of stress and strain changes
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Figure 10 Optimization before and after the two cases of displacement stress cloud
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Table 5 Optimization of the front and rear 7-16 frame frequency contrast
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Figure 11 before and after the third mode modal comparison
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