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Abstract

As a critical component of the loading mechanism, the rocker arm is one of the core components of
aloader. Given that loaders frequently operate in harsh environments and under complex working
conditions, structural components, especially rocker arms, are prone to failure. To address the sus-
ceptibility of rocker arms to fracture under heavy loads, an initial step is to construct a three-di-
mensional model of the rocker arm using SolidWorks and then import it into the Workbench plat-
form. Upon assigning material properties and meshing, a dynamic simulation analysis is carried out
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to emulate the loader’s working device. The rocker arm is subjected to a static mechanical analysis,
followed by a topology optimization design to refine the geometric structure. Although the maxi-
mum deformation and stress of the model increased to some extent after the topology optimization,
these values remained within a safe range, fulfilling the structural safety factor requirements. More-
over, this optimization resulted in a mass reduction of 13.01%, thereby achieving the desired opti-
mization.
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Figure 1. Three-dimensional model of the loader arm
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Figure 2. Three-dimensional model of the loader
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Figure 3. Mesh division
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Figure 4. Load application
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Figure 5. Deformation contour map of the rocker arm
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Figure 6. Stress contour map of the rocker arm
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Figure 7. Topology optimization exclusion areas
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Figure 8. Topology optimization cloud diagram of the rocker arm
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Figure 9. Rocker arm model reconstruction

Eo EERER

ANSYS

2020 R2

0.00 800.00 (mm) X
[ e
40000 . ‘

Figure 10. Deformation cloud diagram of the reconstructed model
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Figure 11. Stress cloud diagram of the reconstructed model
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Table 1. Comparison table for before and after topology optimization
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Figure 12. Schematic diagram of parameter variables
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Table 2. Range of variation for variable parameters
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Figure 13. Optimized design sample
& 13, AsItER

DOI: 10.12677/mos.2025.143203

73

MRS R


https://doi.org/10.12677/mos.2025.143203

JE BRI

Candidate Point 1 Candidate Point 2 Candidate Point 3
P2-P3IE0DS_D1GEE 1964 Part 239.2 226.4 232.8
P3-P3E0S_D1GEE17a4ER Part §3.413 81.538 85,768
P4 - EEH Hk (MPa) w}'f: 153,32 W 16102 Yrr 160.76
PS5 - TR £ (mm) *.‘:ﬁ:r 1.1276 \;::?_-f 11313 Jr¥r L1515
Figure 14. Candidate design points
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