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Abstract

In this project, ANSYS finite element analysis method is used to analyze the crankshaft of an automo-
bile engine. Taking the crankshaft of an in-line four-cylinder diesel engine as the research object, the
structure of the crankshaft is analyzed by using 3D modeling software and simulation analysis soft-
ware. In the process of static analysis and modal analysis, the maximum stress, maximum deforma-
tion and natural frequency of the crankshaft are obtained. Finally, according to the analysis results,
the stress-strain position of the crankshaft is optimized, the maximum strain and stress are reduced,
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and the parameters of the crankshaft are redesigned and optimized. The results show that the maxi-
mum deformation of crankshaft is reduced by 0.046351 mm (7.67%) and the maximum stress is re-
duced by 9.33 Mpa (6.31%) through finite element analysis and optimal design. It can be seen that the
strength of the crankshaft after optimized design has been enhanced to a certain extent, and has reli-
able functions and long fatigue life functions, so as to achieve the purpose of crankshaft optimization.
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Table 1. Specific parameters of crankshaft
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Figure 1. Diagram of the crankshaft 3D model
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Table 2. Crankshaft material properties
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Figure 2. Finite element model after grid division
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Figure 3. The application of loads and constraints
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Figure 4. Diagram of strain distribution cloud map
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Figure 5. Diagram of stress distribution cloud map
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Figure 6. Frictionless confinement
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Figure 7. Frictionless confinement
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Table 3. First 5 natural frequencies and maximum deformation
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1 721.83 9.7543
2 1043.6 15.309
3 1611.9 18.743
4 1917.1 16.72
5 24415 26.635
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Figure 8. Diagram of the first vibration modal
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Figure 9. Diagram of the second vibration modal
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Figure 10. Diagram of the third vibration modal
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Figure 11. Diagram of the fourth vibration modal
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Figure 12. Diagram of the fifth vibration modal
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Table 4. Parameter setting of candidate points and static results
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6 i b 5 kg 31.108 31.155 30.891 31.255 32.388 32.106
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Figure 13. Optimized strain distribution cloud image of crankshaft
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Figure 14. Optimized stress distribution cloud image of crankshaft
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Table 5. Comparison of parameters before and after optimization
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