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Abstract

Mechanical presses are widely used due to their reliable structure, easy operation and high pro-
duction efficiency. In this paper, a traditional mechanical press experimental platform is designed
with reference to the existing domestic model precision presses. First, by analyzing the initial pa-
rameters and operating modes of the mechanism, a schematic diagram of the motion of the me-
chanism is drawn. The overall 3D model was built using Soildworks and kinematics and dynamics
simulations were performed by Adams. Then, use Ansys Workbench to perform finite element anal-
ysis on the frame body, low speed shaft and connecting rod. Finally, the topology of the fuselage is
optimized, the optimal solution of the rack is obtained, the rack model is re-established, static analy-
sis and modal analysis are performed on the new model, and the rationality of the optimized struc-
ture is verified.
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Table 1. Main technical parameters
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Figure 1. Mechanism diagram
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Figure 2. Integral transmission structure
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Figure 3. Slide displacement curve
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Figure 4. Slider speed curve
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Figure 5. Slide acceleration curve
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Figure 6. Crankshaft support force during loading
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Figure 7. Support force of connecting rod during loading
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Figure 8. Crankshaft torque during loading
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Figure 9. Cloud chart of fuselage stress distribution
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Figure 10. Fuselage displacement nephogram
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Figure 11. Shaft restraint and load application
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Figure 12. Nephogram of axial displacement distribution
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Figure 13. Cloud chart of axial stress distribution
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Figure 14. Nephogram of axial strain distribution
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Figure 15. Nephogram of displacement distribution of connecting rod
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Figure 16. Nephogram of stress distribution of connecting rod
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Figure 17. Nephogram of strain distribution of connecting rod
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Figure 18. Topology optimized fuselage
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Figure 19. Fuselage displacement nephogram after optimization
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Figure 20. Nephogram of stress-strain distribution of optimized fuselage
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Table 2. First six natural frequencies
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Figure 21. First mode shape
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Figure 22. Second mode shape
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Figure 23. Third mode shape
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Figure 24. Fourth mode shape
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Figure 25. Fifth mode shape
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Figure 26. Sixth mode shape
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