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Characteristic of Gear System with Inclined Planetary Gear and

Circular Arc Tooth Profile

Yoichi NAGASAKI*, Makoto FUJIT*, Takuji TANAKA**

Abstract
This paper describes a new reduction gear system where an eccentric shaft oscillates a slight angle of
inclination to the input-output shaft. The system possesses two types of tooth profile. One is convex teeth used
roller bearing, and the other is concave circular arc. Therefore, preloads cause non-backlash. From running test,
a feature of this system small torque in idling, high efficiency, low temperature rise and low noise level.
Furthermore, amplitudes of vibration acceleration of gear depend on torque and there is a limit of among

number of teeth. -
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Fig.1 Gear system with inclined planet gear
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Table 1 Specifications of test gears

Fixed [inclined planet gear|
gear 1| Gear 2| Gear 3 Gear 4
Circular arc tooth profile|Convex{Concave} Concave | Convex
Module 120 12| 120 {12
(radius of circular arc)
Number of teeth Z,=68 | Z,=60 Z3=58 Z,=58
Shaft angle (Degree) 0 3 3 0
Face width (mm) 8.0 6.0 6.0 8.0
Material SuUJ 2
Heat treatment Case'hardening
Surface finishing Grinding
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Fig.2 Measuring method of torsion
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Fig.4 Schematic view of gear testing machine
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Fig.4 Torque-angle of torsion characteristic
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" Fig.5 Efficiency of gear system
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Fig.8 Results of frequency analysis of vibration
acceleration of gear
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