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Design of Elliptical Gears for Wire Cutting

Sungchul Lee'

Dept. of Mechanical Engineering, Inha Technical College

Abstract — The CAD model of a elliptical gear for wire cutting has been developed. The rolling contact of pitch
ellipses whose rotation axes coincide with their focus has been analyzed, and the perimeter of the pitch ellipse
has been divided into equal-length segments by the number of teeth. A master tooth profile, which is a composite
curve of circular arcs that represents involute, has been introduced. The elliptical gear has been designed by
imposing the master tooth on the divided points of the pitch ellipse, and a full fillet has been achieved between
neighbour teeth. Thus, the whole profile of an elliptical gear is a composite curve of arcs only, and consequently
NC codes for wire cutting can be easily generated. Furthermore, a computer simulation program is developed

to verify the mesh of the elliptical gear.
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Fig. 1. Pitch ellipse.
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Fig. 2. Pitch ellipses in mesh.
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Fig. 3. Simulation of the rolling contact of pitch
ellipses.
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Fig. 4. Rotation angle of the pinion and gear.
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Fig. 5. Tangential velocity at the pitch points.
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Fig. 6. Transmission ratio of the elliptical gears.
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Table 1. Design parameters of elliptical gears
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Item A B C D
Semi-major axis, a 40
Semi-minor axis, b 37.5 35.0 325 30.0
Focus distance, ¢ 13919 19.365 23318 26.458
Eccentricity, e 0.348 0.484 0.583 0.661
Perimeter, S, 243.537 235.881 228.375 221.035
Number of teeth, z 31
Pressure angle, 20 deg.
Module, m 2.501 2.422 2.345 2270
Circular pitch, ¢, 7.856 7.609 7.367 7.130
Pitch circle diameter, d, 77.520 75.083 72.694 70.358
Tip circle diameter, d, 82.521 79.927 77384 74.897
Base circle diameter, ds 72.845 70.555 68.310 66.115
Root circle diameter, d; 71.269 69.028 66.832 64.684
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Deviation of the parameter angles(deg)
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Fig. 7. Parameter angles for dividing perimeter into
equal-length segments.
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Fig. 8. Equally divided pitch points of the pinion.
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Fig. 9. Master tooth for elliptical gears.
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FULL FILLET

Fig. 10. Elliptical gear with a composite curve of
arcs.

Fig. 11. Elliptical gear in mesh.
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