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Abstract: Elliptical gear is used as a rotor of oval flowmeter. The elliptical gear can assist water flow-rate
measurement by the space of the elliptical shape. Presently, elliptical gears have been processed using hob
tool imported from Japan. But if it were not for the technical cooperation with Japan company, the Elliptical
gears can't be processed. The purpose of this study is developing a domestic technology for elliptical gears
and overcoming the dependence of foreign technical skills. It will bring the import substitution effect. In case
of pressure angle 20°, the elliptical gears have an interference of tooth. The increase of pressure angle makes
the root of a tooth thick and the top of tooth thin. By results of this study, tooth of elliptical gear was
designed and verified through the 2D and 3D simulation.
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(a) 20° (b) 25° (c) 30°

Fig. 1 Tooth form change of gears by pressure
angle 20°

Fig. 2 Toothing of gears for pressure angle 20°
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Fig. 3 Toothing of gears for pressure angle 29°

Fig. 5 Pitch curves design parameters of elliptical
gears
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Fig. 6 Angular velocity ratio of an oval gear set””

elliptical gears

Fig. 7 Oval flowmeter space design
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Fig. 8 Verification steps using 2D, AutoCAD for
20° rotation (a)-->(d)

(b) Pressure angle 30° showing without interference

Fig. 9 Interference verification by the 2D, AutoCAD
for after 5° rotation
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(a) Contact (b) Rotation

Fig. 10 Boundary conditions for the 3D, SolidWorks
design

(a) Rotation angle 0°

(b) Rotation angle 5° with teeth interference

Fig. 11 Rotating simulation by the 3D SolidWorks
for the pressure angle 29°
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(a) Rotation angle 0°

(b) Rotation angle 5° with no teeth interference

Fig. 12 Rotating simulation by the 3D SolidWorks
for the pressure angle 30°
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(b) Pressure angle 30°
Fig. 13 Calculated angular velocity ratio by SolidWorks

for the follower oval gear designed in this
study
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Table 1 Specification of the elliptical gear design
examples for figure 14

pressure semi- semi-
module . . . . | teeth
angle | major axis | minor axis
0.8 30 34.9245 18.8055 70
1.0 30 48.645 26.1934 78

(a) m=0.8 (b) m=1.0
Fig. 14 Elliptical gear design examples

Fig. 15 Manufactured oval gear set by WEDM designed
for m=0.6, pressure angle=30°, teeth=42
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