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Abstract

Firstly, briefly explain the occurrence of oil trapping phenomenon in external meshing gear pumps.
Secondly, focus on analyzing the improvement of oil trapping models and innovative design of un-
loading grooves in the study of oil trapping in gear pumps. From the initial single factor oil trap-
ping model to the multi factor dynamic coupling oil trapping model, list and analyze the derivation
process of the mathematical model; starting from a simple circular shape and rectangular design
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selection to the innovative trapezoidal unloading groove design optimization, the fluid simulation
results are listed and analyzed. Finally, point out the future research directions for the phenome-
non of oil trapped in gear pumps.
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Figure 1. Simulation results
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Figure 2. Mesh diagram of gear pump trapped oil process
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Figure 3. Schematic diagram of rectangular and circular unloading slots
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Figure 4. Schematic diagram of the new unloading
and pressure reduction tank
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Figure 5. Comparison of pressure in oil trapped areas
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Figure 6. Schematic diagram of trapezoidal unloading groove structure
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Table 1. Calculation of working conditions
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Figure 7. Comparison of the reduction values of pulsation coefficient
under different operating conditions
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