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Design of Noncircular Gears for Wire EDM
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Abstract — This paper presents a step-by-step design of noncircular gears. From the diagram of angular velocity
ratio of a noncircular gear pair, the pitch curves of the two mating gears are determined, and the perimeter of
the pitch curve 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. A noncircular gear pair has
been designed by imposing the master tooth on the divided points of the pitch curve, and a full fillet has been
achieved between neighbour teeth. Thus, the whole profile of the noncircular gear is a composite curve of arcs
only, and consequently NC codes for wire EDM can be easily generated.
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Fig. 1. Angular velocity ratio of a noncirular gear
pair.
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Table 1. Design of a noncircular gear pair.
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Fig. 4. Pitch curves of the noncircular gear pair.
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(b) Rotation angle [90, 180 deg]

Fig. 5. Rolling motion of pitch curves.
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theta=90deg
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Fig. 8. Rotation of the noncircular gear.

Fig. 9. 3D model of the noncircular gear.
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