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Study on Optimal Design of Gerotor with Ellipse—Involute Lobe Profiles Using
DeS|gn of Experiments
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Fig. 1 Trichoid type gerotor gear form pump Fig. 2 Analysis of flow rate and irregularity
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Table 3 Tooth-tip width of inner-rotor and size of cusp

e Q i 1 d Q i t
1190 | 1.1462 | 2.1090 | 1.63 (12.08| 1.1462 2.1090 | 1.63
1.185| 1.1421 | 21335 | 166 |[12.06| 1.1462 2.1186 | 1.66
1.180| 1.1381 | 2.1593 | 1.69 (12.04| 1.1463 | 2.1284 | 1.69
1.175| 1.1341 | 2.1885 | 1.71 (12.02| 1.1463 | 2.1383 | 1.72
1.170| 1.1300 | 2.2182 | 1.74 (12.00| 1.1464 | 2.1484 | 1.75

k Q i t Y Q i ti

116 | 1.1462 | 21090 | 163 | 52 | 1.1462 | 2.1090 | 163
114 | 11463 | 21404 | 173 | 54 | 1.1462 | 2.1217 | 1.67
112 | 11465 | 21730 | 1.83 | 56 | 1.1462 | 2.1332 | 1.69
110 | 1.1467 | 2.2068 | 1.93 | 58 | 1.1462 | 2.1434 | 1.71
108 | 1.1468 | 22417 | 202 | 60 | 1.1462 | 2.1518 | 1.73
n Q i 4 f Q i 4
20.00| 1.1462 | 2.1090 | 1.63 |1.50| 1.1462 | 2.1090 | 1.63
21.25| 1.1462 | 2.1132 | 164 |1.35| 1.1462 | 2.1253 | 1.68
2250| 1.1462 | 2.1174 | 165 |1.20]| 1.1462 | 2.1463 | 1.73
23.75| 11462 | 2.1215 | 1.66 |105| 1.1463 | 2.1745 | 1.79
25.00| 1.1462 | 2.1255 | 1.67 |0.90| 1.1463 | 2.2126 | 1.86

Table 4 Analysis of influences of design parameters
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Table 5 Teeth profile design parameters

No. e | d k Y n f Q i t;
0 | 1.19(12.08| 1.16 | 52 20 | 15 1.1462 2.1090 1.63
11]119/12.08|1.08| 52 | 20 | 0.9 | 1.1469 2.3405 2.20
2 | 119(12.08|1.12 | 52 20 | 1.2 1.1465 2.2125 1.92
3 |117(12.08|/1.12| 60 | 25 | 1.2 1.1303 2.3192 2.06
4 |1.18|12.08|1.12| 60 | 25 | 1.2 | 1.1384 2.2793 2.01
5 1118(12.08|/1.14| 60 | 25 | 1.2 1.1383 2.2470 1.92
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Fig. 3 Optimal teeth profile

Fig. 4 Inner and outer rotors
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