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A Study on The Tooth Creating Algorithms
of The Cycloid Curve Gear and The Third Polynomial Curve Gear

Jong-Geun Choi*, Kyung-Tae Yoon

|[ Abstract Ir

The free curve gear is a non-circular gear without any rotating center, which can perform free curve motion for complicated
mechanisms, and minimize the work area. In this study, an algorithm for tooth profile generation of free curve involute
gear is developed. The algorithm uses the involute gear creating principle in which a gear can be generated by rolling
with another standard involute one. Cycloid curve and third polynomial curve gears were designed and verified by computer
graphics. These gears are manufactured in the Wire-cut EDM and examined in engagement with a standard spur gear.
The results showed that the proposed algorithm is successful to design and to manufacture the free curve gear with concave
and convex profiles.
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{b) Free curve gear mechanism

(a) Link mechanism
Fig. 1 Comparison of the link and the gear mechanisms
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Fig. 2 Gear creation on the free curve by a rolling pinion
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Fig. 3 Kinematic relationship of a pair of engaged gears
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Fig. 4 Creation of free curve gear by rolling of a standard pinion
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Fig. 6 Tooth height of rolling gear on free curve
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Fig. 7 Third order polynomial curve
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(a) Cycloid curve gear

(b} Third order polynominal gear

Fig. 8 Free gears designed by the proposed algorithm
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Photo. 1 Rolling test between the pinion and the cycloid

curve gear
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Photo 2. Rolling test between the pinion and the polynomial
curve gear
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