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Abstract

Based on ANSYS, a static analysis and multi-objective optimization of the drive shaft of a large ball
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mill liner replacement manipulator is carried out. Firstly, the three-dimensional model of the drive
shaft is established in SolidWorks and imported into Workbench for structural static analysis, and
it is found that the stress on the drive shaft is much smaller than the torsional strength of the mate-
rial, which has the space for optimization. On this basis, the structure of this drive shaft is optimized
and designed based on the response surface method, and the correctness of the model is verified by
simulation. The calculation results show that the scheme can reduce the weight of the drive shaft by
1.8%, the maximum deformation by 18.5%, and the maximum stress by 12%, which is of some sig-
nificance for the design of similar drive shafts.
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Figure 1. Drive shaft
1. f&5hEh

Table 1. Drive shaft parameters

F 1 sy

vty 1 2 3 4 5
£ /mm 168 138 172 67 84
H4%/mm 50 60 50 40 30
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Figure 2. Grid division model
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Figure 3. Restraint and load application
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Figure 4. Deformation solution result
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Figure 5. Stress solution result
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Table 2. Drive shaft parameters
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Figure 6. Stress solution result
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Figure 7. Deformation response surface model
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Figure 8. Equivalence force response surface model
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Figure 9. Mass response surface model
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Table 3. Drive shaft parameters
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Figure 10. Deformation solution result
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Figure 11. Stress solution result
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