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Abstract

With the wide application of robotic arms, the requirements for their machining performance are
increasing. As the core component of the robot arm, the small arm largely determines the perfor-
mance of the whole robot arm, including its structure and function. To address the reliability and
safety of the arm, this paper is based on ANSYS software to finite element analysis of the arm of the
robot arm. SolidWorks software is used to model the arm in three dimensions, ANSYS is used to
import the geometric model, and then ANSYS is used to carry out the static analysis, simulate the
force during the working process by applying different loads, and then combine with the modal

WESIH: W, XIFE, LA, T ANSYS IS UE NE A IR e o). @RS {53, 2025, 14(2): 193-201.
DOI: 10.12677/mo0s.2025.142143


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2025.142143
https://doi.org/10.12677/mos.2025.142143
https://www.hanspub.org/

FW E

analysis and the frequency response characteristic analysis. Through the analysis results, the struc-
ture of the small arm of the robotic arm is optimized and improved, and the stability and reliability
of the small arm of the robotic arm under the two scenarios are compared and analyzed, and the
optimization results are obtained, so as to improve the performance of the small arm of the robotic
arm.
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Figure 1. Three-dimensional modeling of the small arm

E 1. NE=dEER

2.2. B NFE S TRALE

FEHLE /NVE R SolidWorks ‘TN BRIC/HT 4 Ansys 1) Workbench S F- &, & EHLIRE /)N
BEHIAE B R FUAZE N, IR U & AR, IX M Rl BEAE . HIAS TR RE 5,
SN )2 AR HUE NVE B R RHE M 2 B

@ >

TR F3 R KO 55 KR 1998 ASME BPV Code,Section 8,Div 2, Table 5-110.1

HIE 7.85e-06 kg/mm?

N i [F g A

Vg
T B 5kt
R 2e+05 Mpa
bELYN=A 03
A 1.6667¢+05 Mpa
BIYIRLE 76923 Mpa
AR 4 e [R AR 26 R A
PR R AL 1.2e-05 1/*C
R PR s 45 0 Mpa
s 45 e IR B 250 Mpa

Figure 2. Material properties of structural steel
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Figure 3. Mesh division of small arm of robotic arm
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Figure 4. Small arm fixed support setting
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Figure 5. Load constraint setting
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Figure 6. Total displacement cloud map
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Figure 7. Equivalent force cloud map
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Table 1. First six natural frequencies
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Figure 8. Sixth order modal shape diagram
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Figure 9. Frequency response analysis chart
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Figure 10. Optimized robotic arm forearm model
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Table 3. Comparison of natural frequencies of the first six modes
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