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Compact Cup Shape Light Weight Design Based on ABAQUS
HE Wenjie , HUANG Qi

(School of Mechanical Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract ; In order to verify the safety of the use of a certain type of gear simplified cup-shaped member and to seek a

lightweight solution, finite element software Pro-E was used for modeling, Hypermesh was used for meshing, and

ABAQUS software was used for modal simulation analysis and stress-strain simulation analysis of cup-shaped member.

The bottom structure of the cup-shaped member was optimized based on the finite element results to seek a lightweight

solution. The results show that the maximum stress obtained under the relevant operating conditions meets the

permissible stress value, and the performance of this type of cup-shaped member is safe. The topology optimization

design avoids the large area of stress value and meets the safety requirements. The study provides ideas for lightweight

design of products.
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Schematic diagram of mesh of

Figure 1
cup-shaped model
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Table 1 Mechanical properties of 40CrNiMo
R/ . SRR Je s Pk
HEL/N 4
(kg+m™3) H#/GPa FE/MPa £/ MPa
7 850 0.277 209 835 910
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Figure 2 Finite element setup diagram
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Figure 3  Results of modal analysis of cup-shaped member

A2 HRARARE IR F

Table 2 Frequency associated with cup-shaped member

BESBTEL MR/ Ha BB Wi/ He
1 129.874 4 941.512
2 299.156 5 1245.134
3 393.633 6 1637.487
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Figure 6 Strain cloud diagram
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Figure 7 Topology optimization process
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Figure 9 Model optimized strain energy and

volume change curves
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Table 3  Numerical results before and

after optimization of model
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Figure 10  Optimized stress and strain results
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