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Abstract

With the development of China’s new energy vehicle industry and technological advancements,
electrification and intelligentization have become key research areas in domestic student formula
competitions. This study focuses on the chassis design of the China University Electric Formula
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Racing Car, prioritizing driver safety. Utilizing CATIA and ANSYS software, the chassis was modeled
and analyzed. In ANSYS Workbench, meshing was performed with refinement in critical structural
regions. Through static analysis, the torsional stiffness of the chassis under torsional loading was
calculated as 1,736.74 N-m/degree, meeting competition requirements, with a maximum defor-
mation of 1.5329 mm observed near the front hoop and bulkhead. Under static loading (total mass
290 kg), the maximum displacement of 1.149 mm occurred in the seat support tubes. A frontal col-
lision simulation at 79.2 km/h (22 m/s) revealed chassis deformation ranging from 0 to 113.6 mm,
with the largest deformation at the junction of the front bulkhead and front hoop. The chassis design
complies with safety regulations, ensures driver protection, and provides theoretical insights for
structural optimization, laying a foundation for future racing car improvements. laying the ground-
work for future improvements.
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Table 1. Specific dimensions of formula racing cars
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Figure 1. Side view of frame line diagram
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Table 2. Performance of 4130 chromium-molybdenum alloy steel material

< 2. 4130 $EEEE S WA R

RS YA L:<F (VA
PR 2.11E+11 Pa
MEl /N4 0.279 /
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JeE PR B 7.85E+8 Pa

Figure 2. Frame wiring diagram
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Figure 3. Frame grid model
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Table 3. Constraints under torsional conditions
3. HETANAR
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Figure 4. Deformation diagram under torsion condition
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Table 4. Estimated overall weight of the racing car
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Figure 5. Schematic diagram of loading force position
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Figure 6. Deformation cloud chart at full load and at rest
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Figure 7. Fixed position under collision conditions
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Figure 8. Deformation cloud chart under collision condition
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