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Abstract

As an important support and transmission component in the packaging machine, the topology op-
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timization design of the upper swing arm of the candy packaging machine is of great significance
to the efficient operation of the packaging machine. In this paper, SolidWorks is used to model the
swing arm in 3D, then the model is imported into Workbench for finite element analysis and to-
pology optimization, and then the swing arm model is reconstructed according to the topology op-
timization results, and the finite element analysis of the reconstruction model is carried out again
under the same model materials and working conditions, and then the finite element analysis re-
sults before and after the model reconstruction are compared, and the weight reduction ratio of
the swing arm model reaches 39.72% under the premise of meeting the use requirements, which
effectively realizes the purpose of lightweight design.
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Figure 1. Finite element model of Swing arm
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Table 1. Material properties
=1 MREM

MR FR W E (Kgim®) ¥ KA E(MPa) AL JE HRA% B (MPa) o BE A% FR (MPa)
Aluminum Alloy 5600 7.1 x 10 0.33 280 310
Structural Steel 7850 2.0 x 101 0.3 250 460
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Figure 2. Grid division results
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Figure 3. Constraint and load diagram
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Figure 4. Structural deformation diagram
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Figure 5. Structural stress diagram
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Table 2. Results of swing arm modal analysis
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Figure 6. Front sixth-order modal diagram of swing arm. (a) First order; (b)
Second order; (c) Third order; (d) Fourth order; (e) Fifth order; (f) Sixth order
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Figure 7. Optimized area of swing arm
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Figure 8. Topological optimization model diagram
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Figure 9. Reconstruction model of swing arm
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Figure 10. Reconstruct the model strain contour diagram
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Figure 11. Reconstruct the model stress contour diagram
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Table 3. Comparison of the results before and after the reconstruction of the
swing arm model

=3 EERAEMRIESERI

P xof G150 IR gt
1 B KA Imm 0.0034262 0.005625
2 i KR JJ/MPa 21.936 17.938
3 Jii & /kg 0.214 0.129
4 R Lh 0 39.72%

FH 7 3 0] 41, $E R R0 B M BT S B K7 % 1 0.0034262 mm 2% 9 0.005625 mm, &2 A 77 21.936 MPa

A3/ 17.938 MPa, Jii & 0.214 kg 454 0.129 kg (EAHFIIBAIA R T2, 28 D> 7
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