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Abstract

In this paper, a simulator bracket for driver training is designed and manufactured with the back-
ground of 2016 Formula Student Electricity China. The whole design process is based on the rules
of the competition, the maximum reduction of drivers in the car sitting posture, improve the driv-
er’s situation reproduction ability, and to meet the requirements of the process to minimize the
cost. The main work of this paper is to complete the design and calculation of the car simulator
bracket, the utility analysis of the simulator bracket and the manufacture of the simulator bracket.
The research and manufacture of this topic provide reference for the design of the training mode
of FSAE driver in the future, and summarize the experience and lessons of the design and manu-
facturing process, which has a certain engineering value.
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Figure 1. A schematic diagram of the seating position of a car driver
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Figure 2. Seating diagram of cockpit of FSAE car
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Figure 3. A sketch of the requirements of the seating position
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Figure 4. Bracket arrangement of F1 racing simulator
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Figure 5. SAE 95% schematics of 2016 FSAE formula race car
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Figure 6. Sitting position effect drawing
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Figure 7. Diagram of oblique recumbent sitting posture
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Figure 8. Inclined seat model
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Figure 9. Formula for calculating the force of Aluminium profile
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Figure 10. New joint drawing

B 10. #EEIRKELR

Figure 11. The modeling diagram of the simulator bracket for the new rotary joint is used
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Figure 12. Deformation analysis of ANSYS aluminum material
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Figure 13. Topology optimization of aluminum section rails
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Figure 14. The figure of new type rotary joint
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Figure 15. Close-up of the building front part of simulator support
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Figure 16. The completion figure of simulator support
16. HEHLIER ST AR E

DOI: 10.12677/met.2017.64038 322 MU TR S AR


https://doi.org/10.12677/met.2017.64038

T &

BOA SR = SRR R AT B AR . (BRBATER ZHE T 354 F I 2R L3 A DLSEhrie SR Do SCORAE 5K

PR #2 i I AT 00, 45T TR AEAAS IR S8R 15 IR LS, R rh AT AL 22T 1 Fel i 2
BRI B N, BRI T A R K iR

MEETF- LB B R B h B A2 T TS R

1) B AR SO MR FEIB U IR R R BN T & B B ER
2) BMESAIF A RM R RAE, AR5 0T
3) MDA SCAR M v A LA B AT LS B
JIr DA AT 35 BRATT FRRSAL 25 S BT R BN R

8. &t

I R A SOOI SCBE AR BT B RIS B SRR A R, RO RIFRISCIL T BRI ILAL H AR, A

MEBSEMIAES A

1) W& 5 ok T 38 4 AL DR AL S 1 ) B e

2) AR TR RO TS SN B BEAT 04T, JFRfE S 4L

3) fiH] Solidworks # 5] T # A SCAEHEAT = YRR L

4) 1EH] ANSY'S A FRIC o M AR T S A AT 704 5

5) M TR TTREESL, NI H R .

ASCHEIE X T FASE BULEE ST BT, BLit, 2 d Ranan A, BlsJa K sebril, vz

Ja B0 PR BCE BTG 1SR AR R S SO A TR, B e I TR SRR .

SE3#Ek (References)

(1]
(2]
(3]
(4]
(5]

DM, e 5 AR AR REFIE R[] 1528 TR2, 2016(4).

MRaKER. IEMIEIM]. dbat: HUBCD kL, 2003: 234-245.

o E KA T R AR R 51 4. 2016 KA iR IR A R SRR [Z].
Solidworks FEE N ], HErS5H5E[M]. b5 5 Tk H AR, 2015.

T FSAE KA B HFEAERE R [CYR2016 FER E T ¥ SFESBR TS, FERE TEYS SR
£: 2016 5. LifF

Hans iXlth

HIPH R BT s

1. FTIFFM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

TFRIAIRMEESE: [ISSN], HAWITI ISSN: 2167-6631, RlIH] £

2. FTFFENM T T http://enki.net/

FEM B BROCERE " HEN, SN SCERRE, BIA]

WhaiE Ah:  http://www.hanspub.org/Submission.aspx
HATIME4E: met@hanspub.org

DOI: 10.12677/met.2017.64038 323 IR N EASE N


https://doi.org/10.12677/met.2017.64038
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:met@hanspub.org

	The Optimization of FSAE Functional Racing Simulator Bracket and the Design of Its Main Part
	Abstract
	Keywords
	FSAE实用赛车模拟器支架优化及关键部件设计
	摘  要
	关键词
	1. 引言
	2. 绪论
	2.1. 赛车座舱坐姿要求与民用汽车坐姿要求对比
	2.2. 赛事对于座舱布置要求

	3. 赛车模拟器支架原理简述
	3.1. 赛车模拟器支架原理简述
	3.2. 赛车模拟器支架设计理论
	3.2.1. 驾驶员SAE95%人体坐姿舒适性
	3.2.2. SAE95%人体坐姿在模拟器支架设计中的应用

	3.3. 赛车模拟器情景重现

	4. 赛车模拟器支架坐姿选用
	4.1. 直立式坐姿形式
	4.2. 斜躺式坐姿形式
	4.3. 坐姿形式选用

	5. 赛车模拟器支架设计
	5.1. 铝型材参数选用与计算
	5.2. 新型转接头设计

	6. 赛车模拟器支架设计分析
	6.1. ANSYS分析
	6.2. 台架搭建与车手舒适度反馈

	7. 赛车模拟器支架加工制作
	7.1. 铝型材的切割与磨口
	7.2. 模拟器支架的主体搭建
	7.3. 模拟器支架测试

	8. 结论
	参考文献 (References)

