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Research on Cone Tooth Spherical
Gear Transmission of Robot Flexible Joint’

Liu Zhiquan Li Guixian Li Huamin

Abstract: This paper studies the principles of cone tooth spherical gear transmission of
robot flexible joint, and also analyses and calculates the profile of convex tooth and con-
cave tooth.

Keywords: cone tooth spherical gear transmission

INTRODUCTION

Robot flexible wrist is the end of robot action. Its flexibility and movement range
greatly affect the robot performance as a whole. So experts and scholars working on robot
research both at home and abroad pay much attention to the research of robot flexible
wrist. The spherical gear transmission (shown in Fig.1) invented by a Russian,
A. H. Kyknun has been successfully applied to the robot wrist made in Norwegian Trallfa
Company—a wrist much welcomed internationally. Document [1] analysed the gear mes-
hing of the spherical gear transmission of this wrist. This wrist joint is in fact a space gear-
connecting rod mechanism. Its simple figure is shown as Fig. 2

In the two pairs of spherical gears, the gear ratio of one pair is 1, but the gear ratio of
another pair is not 1. It makes the transmission of variable gear ratio in the longitude direc-
tion. The tooth profile of these two pairs of gears is the rotation surface of involute (see al-
so [1]) . To the spherical gear transmission whose gear ratio is not 1, because the sizes of
two pitch spheres are not the same, it is impossible to make sure their latitude arc lengths
(pitch) correspondingly equal when they make sure their longitude arc lengths (pitch) e-
qual. In order to realize the transition from one pitch sphere to another, the pitch surface
has to become stepping concentric sphere, and tooth profile will have some proper modifi-

cation. This inevitably affects the operation performance of gears. Document [2], directed

* 1990 ASME Design Technical Mechanism Conference—21st Biennial Mechanism Conference, Chicago, Illinois,
Sept. 16 - 19, 1990, DE - Vol. 26, pp419 -422



