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Abstract

The gear pump base is a key component for ensuring the stable operation of the gear pump, and its
structural performance directly affects the overall reliability of the pump. To evaluate the structural
strength of the base and ensure that it does not fail or deform during practical application, this study
utilizes ANSYS Workbench to conduct static structural analysis, modal analysis, and harmonic
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response analysis of the gear pump base. Through these analyses, a comprehensive understanding
of the mechanical characteristics of the base under different working conditions is obtained, which
is crucial for improving the stability and reliability of the gear pump base during operation and
provides a theoretical basis and technical support for further design optimization.
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Figure 1. Gear pump base model
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Figure 2. Mission tree
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Figure 3. Material definition
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Figure 4. Grid division
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Figure 5. Static analysis fixed constraints
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Figure 6. Applied internal surface load
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Figure 7. Applied fluid pressure load
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Figure 8. Equivalent stress analysis of gear pump base
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Figure 9. Elastic strain intensity analysis of gear pump base
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Figure 10. Total deformation analysis of gear pump base hub
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Figure 11. First six natural frequencies
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Figure 12. First mode shape
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Figure 13. Second mode shape
B 13. 82 MRS

50.00 (mm)

I
2500

Figure 14. Third mode shape
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Figure 15. Fourth mode shape
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Figure 16. Fifth mode shape
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Figure 17. Sixth mode shape
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Figure 18. Response surface selection
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Figure 19. Frequency response curve in X direction
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Figure 20. Frequency response curve in Y direction
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Figure 21. Frequency response curve in Z direction
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