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Torsional Performance Analysis of Oldham Coupling for Harmonic Drive
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The robot industry has greatly improved over the past 50 years. It is expected that in the era of the 4th industrial revolution
the field of applying robots will expand. Motors are essential in order to operate and control robots. However, robots’
precision requires the application of robot reducers. In particular, many types of harmonic drive reducers have been applied
to robots. Harmonic drive reducers have theoretically zero-backlash, but they actually exist for tolerances of Oldham
coupling parts. In this paper, dynamic analysis adapted dimensional tolerances of oldham coupling was used to figure out
the system backlash characteristics of harmonic drives.
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Fig. 1 Components of the harmonic drive
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Table 1 Properties of the oldham coupling components

Hub & Insert Oval cam
Young’s modulus [GPa] 71 210
Poisson’s ratio 0.33 0.29
Density [g/cm’] 2.63 7.83
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Fig. 7 Torque-rotation angle diagram with tolerances
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Table 2 Values of backlash with tolerances

Tolerance [um] 0 5 10 15 20 22

Backlash [Arc.min] 0 20 6.3 11.0 159 174
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