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Abstract

This This study utilizes ANSYS to perform finite element modeling and mechanical performance
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analysis on the frame of a specific electric vehicle. The frame structure is divided into three main
parts: the roof, A/B/C pillars, and the underframe. Corresponding finite element models were es-
tablished for each section, and simulations were conducted under load conditions. The analysis re-
sults indicate that the roof and A/B/C pillars maintain good structural stiffness and strength even
under extreme loading conditions, demonstrating high overall structural safety. However, signifi-
cant deformation and noticeable stress concentration were observed in the front part of the under-
frame, identifying it as a weak area of the entire frame structure. Without changing the material,
local reinforcements were added and the layout of the rear underframe structure was adjusted, ef-
fectively reducing the maximum deformation and stress while achieving a lightweight design for
the vehicle frame. After optimization, the maximum displacement decreased by approximately
0.5208 x 10-* m, the maximum stress was reduced by about 7.926 x 106 Pa, and the overall weight
was reduced by 10.52 kg, resulting in a final frame weight of 353.41 kg. These results fully verify
the effectiveness and feasibility of the proposed structural optimization scheme.
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Figure 1. Frame structure diagram
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Figure 2. Roof structure diagram
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Figure 3. Diagram of A/B/C pillar structures
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Figure 4. Underframe structure diagram
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Table 1. Material properties and mechanical characteristics of the vehicle frame
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Table 2. Mass of the underframe components
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Figure 5. Equivalent stress contour of the roof

B 5 EMFYEAI=E

1.6672e-7 K
1.4819e-7
1.2967e-7
1.1114e-7
9.26271e-8
7.4097e-8
5.5572e-8
3.7048e-8
1.8524e-8

0 R

Figure 6. Deformation contour of the roof
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Figure 7. Equivalent stress contour of the A, B, and C pillars
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Figure 8. Deformation contour of the A, B, and C pillars
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Figure 9. Equivalent stress contour of the underframe
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Figure 10. Deformation contour of the underframe
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Figure 11. Structural diagram of the optimized underframe
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Figure 12. Equivalent stress contour of the optimized underframe
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Figure 13. Deformation contour of the optimized underframe
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Table 4. Mass of the underframe before and after optimization

F 4. MURIRERERE

FEIRLE AL HT et
i (kg) 363.93 353.41

4. &5t

ARFFFET ANSYS, XFHEMZNREFRLMIT T RAMNA RTEE S J1 2= i 1FEILL R 458

1) R R TR, FTA ABC FEEM S mEREH TR RA R NIEERREE, 4502 e timE:
T 2 JER 2R A8 U] R A R AR TR A e S g ey, A B 2 S M R 55 A1

2) JEILTE SR X SR N SR R R R R R AR S A, S, AR EKA IR 0.5208 x 107
m, BJJFRAKZT 7.926 x 10° Pa, BRI E R/ 10.52 kg, %4 353.41 kg.

SE

[17  ZER, W, X%, BEBITRE R RBIR LA R ). 7325 3CHE, 2023(9): 36-41.

[2] Makhrojan, A., Budi, S.S., Jamari, J., Suprihadi, A. and Ismail, R. (2015). Strength Analysis of Monocoque Frame Con-
struction in an Electric City Car Using Finite Element Method. Proceedings of the Joint International Conference on
Electric Vehicular Technology and Industrial, Mechanical, Electrical and Chemical Engineering (ICEVT & IMECE),
Surakarta, 4-5 November 2015, 275-279. https://doi.org/10.1109/icevtimece.2015.7496693

[3] Zaidani, R. and Mas’ud M. (2023) Designing of the Ngalah Data Electric Car Frame Using the Finite Element Method.
Ocean Engineering: Jurnal llmu Teknik dan Teknologi Maritim, 2, 143-157.
https://doi.org/10.58192/0cean.v2i3.1158

[4] Faizin, A.K,, Rizaldi, R., Putra, W.A.S., et al. (2023) Structural Analysis of Chassis Frame of a Prototype Car: A Finite
Element Method. Nusantara Science and Technology Proceedings, No. 36, 252-256.

m

DOI: 10.12677/mos.2026.156092 50 e RSE TR


https://doi.org/10.12677/mos.2026.156092
https://doi.org/10.1109/icevtimece.2015.7496693
https://doi.org/10.58192/ocean.v2i3.1158

TR

[5] EX. AiEIFEEEGR IO SMALD]: (L2208 3] &8 &AL K2, 2014.
[6] gty LB AR B GBI [D]: (A 250 5], JE il 4dEEE T K27, 2018.
[7]1 SO, BhiERE, D%, & fighIR i £ £ 400 /b SR Mt B 4y B[], AUARsE T S, 2020(9): 235-238.

it

DOI: 10.12677/mos.2026.156092 51 e RSE TR


https://doi.org/10.12677/mos.2026.156092

	基于ANSYS的某电动汽车车架结构有限元分析及优化设计
	摘  要
	关键词
	Finite Element Analysis and Structural Optimization of an Electric Vehicle Frame Based on ANSYS
	Abstract
	Keywords
	1. 引言
	2. 有限元分析
	2.1. 建立模型
	2.2. 材料定义
	2.3. 创建载荷工况
	2.3.1. 车顶
	2.3.2. A、B、C柱
	2.3.3. 车底架

	2.4. 结果分析
	2.4.1. 车顶仿真分析
	2.4.2. A、B、C柱仿真分析
	2.4.3. 车底架仿真分析


	3. 优化设计
	3.1. 优化方案
	3.2. 结果分析

	4. 结论
	参考文献

