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Summary

This paper presents the procedure to simulate the transmission error in a planetary gear of star
type. A planetary gear system is a kind of constrained geartrain. Accordingly a number of gear meshes
between planet gears and a sun gear or a ring gear affect each others. Therefore a coupled analysis
method of the transmission error has been developed. Then this method is applied to study the
effects of mesh phasing and tooth surface error on the transmission error and mesh excitation force.
As a result, a sequential phasing has a great advantage for reducing transmission error and mesh
excitation force compared with a simultaneous phasing. This effect is expected when planet gears

have different tooth surface errors from one another as well as homogeneous tooth surface error.
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Table 1 Gear Data

Item Sun | Planet | Ring
Module 1.17
Number of teeth 49 | 20 | 8
Pressure angle 19°
Helix angle 22°28'59"
Direction of helix LH RH RH
Face width (mm) 19 19 19

Modification (pm)

%
o
A
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(a) Optimized

(b) Defective

Fig.4 Flowchart of Numerical Procedure
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Table 2 Combinations of Planet

O :Good Gear
X :Defective Gear

Case P1 P2 P3
None O O O
P1 X O O
P1, P2 X X @)
All X X X

TE (um)

E
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