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Analysis of Kinematics and Tooth Profile
in Harmonic Drive
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ABSTRACT

Conventional theory of gear mechanism can’t be applied to analyze the harmonic drive due
to specific movement of the teeth.

This paper deals with an analysis of kinematics and geometry of the tooth engagement of
a harmonic drive comprising circular spline, flexspline and wave generator.

A theoretical new tooth profile of the flexspline in meshing internal rigid gear with involute
profile is obtained.

Characteristics of harmonic drive reducer are shown according to parameters such as
deviation coefficient, deviation distance, addendum modification coefficient.

As an example, the design of harmonic drive with 1:80 reduction ratio is presented.
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Fig.2. Movement of Flexspline and Wave Generator
of Harmonic Drive
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Fig.3. Rolling Contact Plate of Circular Spline and
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Table 1.Input Data of Harmonic Drive.

W =) ahe] Ale 162 7

W2 29 A A5 L0

W) 2o FetE 7zt 20°

R E R E 1.6-m

W2 zof W7 64 mm

oz ake] A4 160

9l abe] HYAS 1. 015mm

9 x| 2o} HA 7ol 1. 04mm

g 0.4

A A A &9} (mm)
Flexspline
719 2 4 (doy) 61.95
W e (s) 1.72
Operating Reference Curve 63. 66
Circular Spline
Al 71E A 4 (dor) 62.72
ME 3 30.45
L B 64.8
B4 = 65.6
Va4 Aae 257 0.92
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Fig.8. Movement of Flexspline Tooth Profile
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