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Influence of Mating Clearance on Flow Field Characteristics of
Linear Conjugate Internal Gear Pump

CHEN Ding' ZHANG Yang'? YE Shaogan’ SHENG Jing'

(1. School of Mechanical and Automotive Engineering, Xiamen University of Technology, Xiamen 361024, China
2. Pen-Tung Sah Institute of Micro-Nano Science and Technology, Xiamen University, Xiamen 361021, China)

Abstract; Linear conjugated internal gear pump plays a key role in hydraulic system, and its efficient
pressure transmission characteristics make it widely used in engineering field. In this paper, the effects of
axial clearance and radial clearance on leakage and flow field of linear conjugate internal gear pump are
analyzed by means of computational fluid dynamics simulation. The results show that the variation of
mating clearance has a wide and significant influence on the flow field characteristics of gear pump, in
which the axial clearance is the main factor causing leakage, accounting for 80% of the total leakage.
Specifically, when the axial clearance increases from 0. 03mm to 0. 07 mm, the output flow rate decreases
by 20. 81% , the average pressure decreases by 33. 15% , and the volume fraction of the gas generated by
cavitation increases by 0. 021. In contrast, the setting of the same radial clearance only resulted in a
0.69% decrease in output flow, a 2. 76% decrease in average pressure, and a 0. 005 increase in the
volume fraction of the gas produced by cavitation. In addition, the study also found that the main
matching clearance leading to the change of flow rate in the pump is the axial clearance. A modest
reduction in the axial clearance helps to increase the fluid speed in the pump, thereby enhancing the
overall efficiency of the pump. These results provide useful theoretical support for the design and
optimization of linear conjugate internal gear pump, which is helpful to improve its performance and
reliability in hydraulic system.
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Fig.1 Structure diagram of linear conjugate internal
gear pump
LAiRss 2. BRE 3. ELER 4 maiiR S 4N
i 6. FEMKE 7. EHE

x1 HEHAREAMAERREIZESYH
Tab.1 Main parameters of linear conjugate

internal gear pump

S B
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1 I3 147 5L 3R 8 0.33
P T 12 5 AL 0. 61
Pt R A 0.79
P 19 1] B 5 4 0.05
% 5&/mm 27

2 MEIELXME

R ER AR 127 (CFD) 7 ik i W A8 R i
PEATEUE Mo WP 2 B, 4 BOAT 58 2 R sl
FrRAg sl oy o At H R IE b B

® =
= L |
P2 A duk R L R Al 2
Fig.2 Fluid domain and its meshing
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Tab.2 Grid independence
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Fig.4  Output flow at pump outlet with different axial

clearance film thicknesses
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Fig.6 Comparison of axial and radial clearance outlet flow
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