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A Study on Contact Force Analysis of Plate Gears for Cycloidal Speed Reducer
with Friction Effect
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S. M. Kwon (Mech. Design Eng. Dept., CWNU), S. W. Jang{Mech. Design Eng. Dept., CWNU)

ABSTRACT

A cycloidal speed reducer is a type of the speed reducers of machinery. The cycloidal speed reducer consists
of two cycloidal plate gears, housing roller gear, input shafi, output pin and shaft, and eccentric bearings.
Especially the cycloidal plate gear has the peculiar parts of the teeth, because of gearing with the housing roller
gear that has the several rollers on the circular line. And then all teeth on the cycloidal plate gear can be
designed to contact with the rollers on the housing roller gear at the same time. Therefore the evcloidal plate
gear has always contact motion with rollers and the force is interacted between roller gear with cyeloidal plate
gear. Because the contact force and frietion force must be required to improve the accuracy in design procedures
of cycloidal speed reducers, this paper presents a force analysis considered friction effect approach derived by
static force equilibrium condition, geometrical adaptation, instant veloeity center method and relative wvelocity
method.
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Fig. 1 Constitution of cycloidal speed reducer
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Fig. 2 Directional angle components
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Fig. 3 Contact forces and component forces
interacted between seven rollers and #1 cycloidal
plate gear
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Fig. 4 Contact forces and component forces
interacted between seven rollers and #2 cycloidal
plate gear
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Fig.5 Component forces and friction forces on

#1 cycloidal plate gear
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Fig.6 Component forces and friction forces on

#2 cycloidal plate gear
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Fig. 7 Contact forces considered friction effect
when N=4 and E=5
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Fig. 8 Contact forces considered friction effect
when N=7 and E=5
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