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Abstract: Micro-electric vehicle means the same chassis can be designed with different modules and body
structures. Based on this concept, put forward the general chassis design principle, design the structure and
parameters. The overall design of electric vehicle includes two modules: “Drive + Life” modules. Drive
module is the general chassis, and Life module is the upper vehicle body, connected by bolt and glue. Safe
module includes the assembly, like inversion tube, which is crucial to impact energy absorption. Build the
electric vehicle finite element modeling, and completed 50km/h full-width frontal crash and rear-end collision
crash simulations. The analysis is based on deformation of key components, electric car collision acceleration,
impact forces transformation, the energy-absorbing case, proposed structure optimization. Simulation analysis
shows that Safe module in this paper makes great contribution to the crash-worthiness of the general chassis.
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Table 1. The design range of General chassis vehicle parameters
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K mm 2700-3700

o5 i mm 1200-1500
= mm 1400-2500
B mm 1000-1200
e mm 1700-2800

SR AR km ST H: >80
Wl A T kg 350-650
BEEE km/h <80

K TR KW <15
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(b) Life #3k
(c) Safe $8ikR

Figure 1. Electric car module diagram
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Figure 2. General chassis topological structure
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Figure 3. General chassis transmission path
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Figure 4. Introduction of general chassis subsystem
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Table 2. Standard cell design parameters
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Figure 5. The top view and side view of standard cell layout
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Figure 6. Body flake structure diagram
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Figure 7. Connecting parts diagram of body and chassis
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Figure 8. Safe module diagram
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Figure 9. Module schematic of chassis components
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Figure 10. Diagram of chassis with different body
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Figure 11. General chassis finite element modeling
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Figure 12. Simulation process diagram of front impact
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Figure 13. Turnup pipe deformation contrast figure
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Figure 14. Body acceleration curve
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Figure 15. Middle power transmission path
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Table 3. Collision force peak statistics
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Figure 16. Middle power transmission path
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Figure 17 Key components impact energy absorption curve
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Figure 18. Rear-end collision simulation model of general chassis
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Figure 19. Simulation process diagram of rear-end collision
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Figure 20. Body acceleration curve
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Figure 21.Force transfer path diagram
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Table 5. Statistics of collision force peak
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Figure 22. Key components impact energy absorption curve
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Figure 23. The electric car vehicle finite element model
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Figure 24. Vehicle frontal crash test Figure 25. Contrast of crash acceleration curve
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Figure 26. Contrastive analysis of force transferring path
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Figure 27. Contrastive analysis of rear-end collision
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