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Abstract

This article selects the telescopic boom type robot as the research object, establishes a three-di-
mensional solid model of the telescopic boom type robot in Solid Works software, and performs

NEGIH: IMESC, B, BTG R B PR AL A BRIT T D] S 0, 2025, 14(1):
636-644. DOI: 10.12677/m0s.2025.141060


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2025.141060
https://doi.org/10.12677/mos.2025.141060
https://www.hanspub.org/

NS, BRI

static analysis on the robot using Workbench software. Through static analysis, the deformation of
the telescopic boom of the robot under working conditions is determined. Based on this, a deflection
compensation mechanism suitable for such robots is designed. The fatigue life of the compensation
mechanism under working conditions is calculated through finite element simulation, as well as the
deflection compensation magnitude of the compensation mechanism in different working states of
the robot. This study provides a new reference for the structural design of deflection compensation
mechanisms suitable for telescopic boom type robots.
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Figure 1. Simplified model diagram of telescopic boom robot
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Figure 2. Simplified statics analysis model diagram
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Figure 3. Finite element model of telescopic arm robots
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Figure 4. Results of the total deformation of the finite element model
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Figure 5. Results of directional deformation along the Y-axis of the finite element model

5. AMRTTARE y HE L RLERE

4. REWMENERITTE S
4.1, HREAMENAIRBERR T

AR _E S A5 B ECE VT 5T BT B AU AL, nls] 6~8 Pl BT HIRRORT AN AR S
Wy, EEBHRATES . ALSIE . AL =R R AT E O AR EEAT B A L AT S LiE 5,
Nl 7 B, AR 0B TR SR AT B A T R SR R ARV D 40 mm, il R ) AR AR F

A FLIp AL S PR i AR 22 (B 224k, AR ZhEl o £ EAKEE R D e A 30

Figure 6. Deflection compensation mechanism model
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Figure 7. Deflection compensation mechanism actuation model
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Figure 8. Deflection compensation mechanism transmission model
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Figure 9. Fatigue analysis results of the lead screw
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Figure 10. The static analysis results of the support structure
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Figure 11. The model of the mechanism after optimization of the support structure
B 11, TESHREENREAMENIREE

4.2.3. ¥MEMERERRIT oM

HRAE F P ML AR J5 3 5 e 4 UL 28 N RS R T A A BR OB, T Ab R FEAME N LA 7 P
AN BB m AN T, s 12, E 13 fis. @i 3 BRI SRS R 6 R 2 K/ ME R R
FEAMENURIE B TARIRZS, 43518 0 mm. 5 mm. 10 mm. 15 mm. 20 mm. 25 mm, 347 HRTO
BE B EAMENU B A [ AR RS T 58 BERME IR K/ o AR JE 0 [ e 4, AR TAETH bt
T WA VAT AT A IR G0, R A AR S AR R, i W A Ay T AR i AR Y
W45 B B I A T S AR AR S AR R I M AR BRI ZAE S, PAZEME R/ RIEM B RM R KN, FRl= T
TE TG A L D P AN LR TAEAMRAS 9 O mm N, A 45 i UL 2% N FK S {4 440 mm.,

Figure 12. The model of the mechanism after optimization of the support structure
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Figure 13. The model of the mechanism after optimization of the support structure
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Figure 14. The model of the mechanism after optimization of the support structure
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Table 1. Data of deflection compensation results
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T FE 7 (mm) JEE R WAL KT (mm) Iz v AL AR (mm) S fE(mm) AMERIAE (mm)

0 —214.29 54.02 268.31 0

5 —236.82 36.87 273.69 5.38
10 -90.78 188.16 278.94 10.63
15 -118.41 199.14 317.55 49.24
20 —-110.10 224.17 334.27 65.96
25 —141.76 209.02 350.78 82.47

5. &hig

AT LM AL NAE WO B, I8 A 0 W H AR N IR AT 2, L TR
WSy AR AN LR AR A, S AU A B B LT 17—k T AL ShilT A3 F T SR HLES N IR AMEE AL

DOI: 10.12677/m0s.2025.141060 643 A ()


https://doi.org/10.12677/mos.2025.141060

PNEC, I

iy, FFIEE A PR IT 7 B 45 2R B AN LA S B A (98 55 A i, A5 31 1 AR 00 R O AR 1T BLSE A
4.25155 x 107 AR AR, I DLORBERPEA anVE U A7 dn B0 225, B0k 1 WL A fiy vl DA A2 4
MR R R o SR 2 B B AME LA B R 4B L s NI B AN REREAT T 7T, I T AR AR
FIA TR TARATRE T AL A A0 45 RAT BN P AMERUER RN, 58] 1 Brst ik AL AT SEELIHE b
EFIAF] 82.47 mm, OAIE J HRIEAMEN IR B PERE AV AR vk T BT IR R R I, Atk 1AM RACR i 2
AT FHLES N E BRI SR A A5 R Ja St 2 A ST G R 2 DS AME LA Ja SEFR
AMEECE, 5 B S AT A0 B 45 R UER M EAT XS LIGAE, JE— DR M it

SE 3K
[ D3t ZOMATTD SIS ARITH & 3) )2 B EID]: WL 6ie 3], | : 1M K, 2020,
[2] %I B LA A A AIRER Kb [D]: [ R80T T K%, 2024,

[3]1 &/04h, 22RA, HIRIE. 5T ANSYS Workbench (1) 100 t 37 & MLV HMZ 2 B R[] M KFEFE (B R
BlE£AR), 2023, 26(4): 13-18, 36.

[41 A2, BB&B, i, 2 SEPWREE Mz TES[P]. F ELFI, CN202222285621.1. 2023-01-31.
[51 &—il, AT, HKed, & —FETEE TIEGMHEA =L EP]. #EEH], CN202011537496.8. 2022-03-

25,

[6] HMi4E. —FhEET 300 09 S HLHE AME E I 22 B K A 7k [P]. # B & F, CN201910913983.0.
2021-02-02.

[71 Z5arim, fRgde, 290, 55 Hus B WBEE R P 2 B P]. #E %), CN201110402119.8. 2012-
07-11.

[8] Mk, BARLN, WARAW, & —FAE A GHRIIEE N B M2 B [P]. "+ E %F], CN201922415523.3. 2020-11-
13.

m

DOI: 10.12677/m0s.2025.141060 644 e RSE TR


https://doi.org/10.12677/mos.2025.141060

	基于伸缩臂型机器人设计的挠度补偿机构的有限元分析
	摘  要
	关键词
	Finite Element Analysis of Deflection Compensation Mechanism Based on Telescopic Boom Type Robot Design
	Abstract
	Keywords
	1. 引言
	2. 伸缩臂型机器人有限元模型建立及材料选择
	3. 伸缩臂型机器人的静力学分析
	3.1. 静力学分析模型
	3.2. 伸缩臂型机器人工作状态下的静力学分析
	3.3. 仿真分析结果

	4. 挠度补偿机构设计与分析
	4.1. 挠度补偿机构模型的设计
	4.2. 关键结构的有限元分析
	4.2.1. 挠度补偿机构疲劳寿命分析
	4.2.2. 支撑结构受力分析
	4.2.3. 补偿性能有限元分析


	5. 结论
	参考文献

