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Abstract
This paper aims to design a guiding charging docking device to reduce the position error caused
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by the automatic docking of charging male head and charging female head by means of mechanical
guiding docking. The principle design of the charging docking device is carried out, and the theo-
retical force analysis is carried out. The charging docking device is modeled by Solidworks soft-
ware. The docking motion of the charging docking device is simulated through the Motion module
in Solidworks, and the force and displacement data are analyzed. The simulated force data analy-
sis is compared with the theoretical force analysis to verify the rationality of the device design.
The stability and effectiveness of the motion of the device are verified by multiple motion simula-
tions. The results show that the design can reduce the position error of the automatic docking be-
tween the charging male head and the charging female head by mechanically guiding the docking,
and achieve stable and successful docking.
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Figure 1. Schematic diagram of charging docking device
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Figure 2. AGV car body model of an enterprise
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Figure 3. Three dimensional model of AGV charg-
ing connector in an enterprise
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Figure 4. Improved AGV body model
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Figure 5. Improved three-dimensional model of charging docking male
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Figure 6. Three dimensional model of charging box docking
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Figure 7. Overall motion principle of charging docking device
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Figure 8. Principle of docking motion
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Table 1. Simulation test data
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R TR AR R T LR e AGV 378 UG 5 B 1] i 3 X 42 1R 22 PR /N 22 2 U
N WA MRS . KR AR, RENS A R D W FER AT TR A Sk BT BRI 2
44. &5i5

ASCBATI) AGV H 378 HUN 3 B B ARl I AU 51 5 6 507 s A B R . I AGY H
B 78 RN R B Y SR AT 32 0 M, 4R TS O e B TS A Sk S TR LB SRR R R DR B R R
FETiEghid i “J) Fe R BEKT /1 Fe” o FIA Solidworks # /4% AGV [ )78 HIx #4847 @2 5
BEMC, KA Motion BB AT I Zh (T H . A “UH5” fr & RE R e Biash 2 i 26
R 32 77 M 28 B Mt 5 BEAR 2 7 70 A EAT X LR BSIE 1 78 M B3 B AR XHRIZZh I R 2 IR e s F oK,
RERG DX # . RN B 22 JOW Big s (T B, T HG RIS 18], B8niE 1 A ik 4 ia sl i e vk DA g
i 45 Rt M BARZE

RJEET AGV H Bl 578 i B I BS54 B M, AR 1 AR SCRT O BV Xt M I T A BT
SRS AT SR T, e WA BUE B AR . RN Motion REBRRENS SR E R B IE 3 11
Ho, BT RIEMBOE TR L, St 8eR.

ELmAB
VLIREE T 2Bt 7o A SEBR AR H “U TR B LA =R 787 (XSICX20 43).
SE K

[1] &XHT, &, BMEE, % ETHOEMECS BTG @ A AR AR Bk 2 B HLas A FE[T]. B THER,
2020(18): 44-45.
[2] XER. HAVREHE S HILER AT Z B IR 35 2 6 5357 []. K, 2021(7): 109-112.

[3] Zhang, Y., Guan, T., Duan, L., et al. (2015) Inertial Sensors Supported Visual Descriptors Encoding and Geometric
Verification for Mobile Visual Location Recognition Applications. Signal Processing, 112, 17-26.
https://doi.org/10.1016/j.sigpro.2014.08.029

[4] W=, FERH, Wi, % THEEKKEHZRANE BRI HEE 3k, 2013, 35(3): 47-49.
[5]1 #E, PhVKIR, EWIEE, & FEEHUAIRA IEENIAP]. T EE A, 201392876. 2010-01-27.

DOI: 10.12677/met.2022.112011 92 HUbE LRE 55 A


https://doi.org/10.12677/met.2022.112011
https://doi.org/10.1016/j.sigpro.2014.08.029

HkFE E

[10]

[11]

[12]

[13]

[14]
[15]

Mabhakul, R., Thatoi, D.N., Choudhury, S., et al. (2020) Design and Numerical Analysis of Spur Gear Using Solid-
Works Simulation Technique. Materials Today: Proceedings, 41, 340-346. https://doi.org/10.1016/j.matpr.2020.09.554

J& 22, HET Solidworks FIE LS NFA BN HIZ 3 -5 0 0T[T]. WIBRHLS LA, 2021(18): 98-100.
W R, SR, TR, NMEGAE TR AU E B S BT SE s E 0 & D). AU 5%, 2020(10):
21-24.

Yang, Y.H., et al. (2019) Design of a Novel Coaxial Eccentric Indexing Cam Mechanism. Mechanism and Machine
Theory, 132, 1-12. https://doi.org/10.1016/j.mechmachtheory.2018.10.012

XA, FHT, RBE, FEA. RITBEET VAT 5L SZ it Fe ], HUscsit 5liE TR, 2021,
50(11): 35-40.

Azam, A., Ahmed, A., Hayat, N., et al. (2020) Design, Fabrication, Modelling and Analyses of a Movable Speed
Bump-Based Mechanical Energy Harvester (MEH) for Application on Road. Energy, 214, Article ID: 118894.
https://doi.org/10.1016/j.energy.2020.118894

MG . T CAE [T NG AR 78 [D]: [t 20 ie 0], I s TR, 2016.

Zhu, A. and Zhao, G. (2017) Experimental Design of Closed-Loop Speed Regulating System of DC Motor Based on
Proteus. Research and Exploration in Laboratory, 36, 52-56.

R, MAA, BREK. —MAZIFHRERNRIHI]. LB TREER, 2020, 492): 152-154.

Gang, L.I. and Xin, S. (2017) Dynamic Analysis and Design of Continuous Shear Crankshaft. Journal of Chongging
University of Science and Technology (Natural Science Edition), 19, 91-94.

DOI: 10.12677/met.2022.112011 93 HUbE LRE 55 A


https://doi.org/10.12677/met.2022.112011
https://doi.org/10.1016/j.matpr.2020.09.554
https://doi.org/10.1016/j.mechmachtheory.2018.10.012
https://doi.org/10.1016/j.energy.2020.118894

	基于Solidworks的AGV自动充电对接装置设计与仿真分析
	摘  要
	关键词
	Design and Simulation Analysis of AGV Automatic Charging Docking Device Based on Solidworks
	Abstract
	Keywords
	1. 引言
	2. 充电对接装置原理设计与受力分析
	3. 充电对接装置建模与对接运动原理
	3.1. 对接装置建模
	3.2. 对接运动原理

	4. 充电对接装置运动仿真与分析
	4.1. 运动仿真
	4.2. 受力分析
	4.3. 运动分析
	4.4. 结语

	基金项目
	参考文献

