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Abstract

At present, the main problems of climbing robots affect the performance of related products and
restrict the promotion of products. Firstly, aiming at the technical performance problems of weak
climbing ability and limited operating space, a replaceable modular climbing robot is designed;
Secondly, combined with the structural characteristics of the stairs, three lifting brackets are con-
structed based on the lead screw and electric push rod, and a reasonable lifting climbing module is
designed; Finally, the three-dimensional model of the climbing robot is established by UG software,
and the finite element analysis and motion simulation of its key modules are carried out. The rep-
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laceable module is adopted at the bottom of the robot, which improves the adaptability of more
application scenarios and can effectively improve people’s quality of life and work efficiency.
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Figure 1. Structure model of climbing robot
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Figure 2. Frame specific structure. 1—support part; 2—Iifting bracket; 3—fixing
bracket
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Figure 3. The structure of head wheel group. 1—motor;
2—wheels; 3—universal joint; 4—Bearing; 5—Hou-
sing
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Figure 4. Sequence diagram of climbing robot. (a) Support section support diagram; (b) Elevation of supporting part; (c)
Elevation part elevation diagram
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Figure 5. Dimension drawing of lifting bracket
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Figure 6. Stress distribution diagram of the second
support frame
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Figure 7. Finite element analysis of the second bracket

7. BIXRBRTS

DOI: 10.12677/met.2023.121008 64 IR AN ST N


https://doi.org/10.12677/met.2023.121008

VFGE E

42. B ZRFRITSHH

FEARTESCARNL ) 73 kit b, AT T ANSYS BRAFXF TERENLES N AIARSE HE QAL IEAT T R T
oM, W7 Fron. a5RRW], SRR RSN PR E, R EER - RRRRR BER
Bl DA T R EREE N, AE SRR P (BN ST T A, 32D D AR . A HEZR ] i A 8 5 2
Ry WHCRS NHER AW FZAISR 28N TVF B . PRIE, 38 —SCE AR i 2 1 9B 5 WIRE i v it

%“*O
5. &ig

BRI, TGN F 20 A A DRI R (0 A3 R, 0 o BE G 30t A AR 7™ d EAT 45
A SRR T, R TREEOR N R G T 5 2 — o ASSCEE X 2 RTTCAE AL a5 A A P i)t
FEIEM RN G5H 5 FE R AL BT IR b, et 7 — P R T BRIET T A b, ek TIRTHRRSE M i
(6] 52 IR ) AL, XA OCAL IS BT oR kb 1 DU TRHENLES N AS A2, SEIN L & W B IR IES, TR R
Uf BT 37 L IS

E&UH

AXER T REHE T E SN E T (20202DZX2032) ) H A KA AN S H
(S202113684014S, $202113684015S)% 1.

S5k
[0 EbB R b, B, b BRSPS AR B 5B RHERIH 5B, 2016(15): 1-3

[2] Bt SUR. RARARRURE TR G BOE R /L] SIRE 5T, 2022, 10(9): 2107-2112
https://doi.org/10.12677/ces.2022.109332

[8] ZImeE, HEIGSC, RN, BT MR IR 2 IR AT I]. BTG HAR 535 £, 2022, 58(7): 70-72.
[4] ZEEM. BT ROLHE SRR AN NCH T EaF A [J]. Bl EHR, 2018, 41(1): 1-6

[5] MRigHE, X0, skEgE, V2 H. HReBZ OISR AR R R[] FHERA, 2022(8): 1-3.

[6] ®AmiE AT CE R LA A BRI HH HBE, 2021(9): 3.

DOI: 10.12677/met.2023.121008 65 IR N ST N


https://doi.org/10.12677/met.2023.121008
https://doi.org/10.12677/ces.2022.109332

	爬楼机器人机械结构设计与仿真
	摘  要
	关键词
	Mechanical Structure Design and Simulation of Climbing Robot
	Abstract
	Keywords
	1. 引言
	2. 爬楼机器人整体结构
	3. 爬楼机器人结构分析
	3.1. 框架结构
	3.2. 驱动结构
	3.3. 控制系统

	4. 力学分析
	4.1. 抬升支架应力分析
	4.2. 第二支架有限元分析

	5. 结论
	基金项目
	参考文献

