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Discussion on influence of gear tooth shape on flow characteristic in gear pump
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Abstract; The oil pump models with different gear tooth shapes were
established and the internal flow field simulation were taken by utili-
zing Pumplinx. Then the characteristics of steady state flux and flow
pulsation were analyzed. The results were as follows. Compared with
the straight gear pump, the flow pulsation of other toothed gear
pumps was much lower, although they flowed more slowly at the
low and medium speeds. Especially the flow pulsation of dislocation
gear pump was much lower than straight gear pump. Moreover, It
decreased 27% at 1 100 r/min and 35% at 2 700 r/min comparing
with the straight gear pump. Finally the straight gear pump flow was
practically tested and the experimental results match the simulation
very well. Therefore, it was proved that the internal flow field
models were correct, and then this might technically support the oil
pump development.
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Figure 2 Model of internal flow field in oil pump
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Mesh model of internal flow field in oil pump

Model of oil pump
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Simulation results under different rotating speed
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(r+min~ 1) kPa (L +min~ 1)

Table 1

1 100 100 12.191

2 000 100 22.956
2 700 100 31.113
4 000 100 45.496
5 400 100 59.803

6 000 100 66.472
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Figure 4 Different models of gear tooth
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Figure 5 Flow simulation results under different speeds
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Figure 6 Pressure Pulsation comparison chart of different

tooth at different speeds
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Figure 7 Experiment of the oil pump
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Table 2 The flow value of experiment and simulation

T/ Kk SLw e/ CED p#rimiat/ w2/
(remin ') fi/kPa (Le+min ") (L+*min 1) %
1100 100 12.798 12.191 49 —4.97
2 000 100 23.598 22.956 03 —2.80
2 700 100 32.298 31.112 70 —3.81
4 000 100 46.552 45.495 70 —2.32
5 400 100 58.254 59.803 00 2.59
6 000 100 63.264 66.472 17 4.83
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Figure 8 Experiment and simulation of flow curves
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