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Abstract: A gerotor can be manufactured in a miniature size because it has a high discharge per cycle and a simple
structure. Gerotors are widely used for the lubrication oil of an engine and as the hydraulic source of an automatic
transmission. Recently, improvements in fuel efficiency and noise reduction have come to the fore in the automobile
industry, and it has been necessary for better fuel efficiency to continuously improve the flow rate and noise of internal
gear pumps through the optimal design of the gerotor and port shape. In this study, gerotors were generated based on
the equations derived for a lobe shape with multiple profiles (ellipse 1-elliptical involute-ellipse 2). The ranges of the
design parameters were considered to prevent a cusp and loop. In addition, the optimal lobe shape was obtained by
determining the influence of the lobe shape on the performances (flow rate, irregularity, etc.), according to the values of
the design parameters.
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Table 1 Rotor profiles according to the values of design
parameters
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Table 2 Performance parameters according to the values
of design parameters

Welghied value | ITeeslarty (%
d=38 20.443 /0.000 4.120/0.928
d=39.7 21.203/0.340 4.301/0.761
d=41.4 22.083/0.740 4.396 / 0.605
d=43 22.670/1.000 4.451/0.516
r,=2.18 22.080/0.730 4.765 /0.000
rl,=3.88 21.505/0.480 4.579/0.306
r,=5.58 20.931/0.220 4.377/0.637
r,=7.18 20.472/0.013 4.204/0.921
k;=0.8 20.587/0.037 4.338/0.700
k;=1.0 20.572/0.058 4.271/0.810
k=12 20.555/0.050 4.269/0.815
k=14 20.525/0.065 4.249/0.848
y=30 20.586 / 0.064 4.256 /0.835
y=35 20.588 /0.065 4.229/0.880
y=40 20.590 /0.066 4.206/0.917
y=45 20.590/0.066 4.187/0.949
n=20 20.467/0.011 4.156 /1.000
n=25 20.471/0.013 4.213/0.906
n=30 20.487/0.020 4.293/0.775
n=35 20.495/0.023 4.313/0.742
k,=2.77 20.472/0.013 4.198 /0.930
k,=3.35 20.471/0.013 4.224/0.888
k,=3.93 20.469/0.012 4.248 / 0.849
k,=4.5 20.467/0.011 4.270/0.813

Table 3 The optimal design parameters of ellipse 1 —

elliptical involute — ellipse2
D t e d rl, K Y | M K
(mm)|(mm) | (mm) | mm | mm | ' | (°) | (°)]| ?
90 | 12.6 |3.421 | 43 | 478 | 0.8 | 45 | 20 |2.77

Table 4 The optimal performances of ellipse 1 —
elliptical involute — ellipse2

Flow rate (cc/rev) Irregularity (%)

22.670 4451

Fig. 13 The optimal design of the rotor profile
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