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Abstract

Tooth on the meshing performance of harmonic drive has a significant impact, as a significant
boost harmonic drive meshing performance, this paper uses common tangent type cycloid tooth
profile as a new soft tooth profile, based on the enveloping method for accurate theory of conju-
gate new cycloid tooth harmonic drive conjugate area and the conjugate tooth profile, tooth shape
parameters on the conjugated characteristics, the influence of the meshing clearance distribution
trend and coincidence degree studies. The research results show that the proposed new cycloid
tooth harmonic drive is two dissimilar to the size of the conjugate area, both “the secondary con-
jugate phenomenon” and “two point conjugate phenomenon” double conjugate tooth profile. The
tooth profile meshing arc length is longer, more uniform distribution of the meshing clearance,
coincidence degree is higher, meshing involute tooth profile is obviously better than the perfor-
mance of harmonic drive.
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Figure 1. The original cycloid tooth profile
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Figure 2. New cycloidal tooth profile
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Table 1. Definition of the profile parameters of the new cycloid of the soft wheel
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Figure 3. Conjugate area diagram
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Figure 4. Conjugate profile
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Figure 5. (a) Trajectory of meshing motion and partial enlargement; (b) Trajectory of meshing motion and partial enlarge-
ment
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Table 2. Calculation parameters of new cycloidal tooth profile of soft wheel
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Figure 6. (a) Verification of effective conjugate profile and motion trajectory after optimization; (b) verification of effective
conjugate profile and motion trajectory after optimization
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Table 3. The basic profile parameters of the soft wheel are optimized
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Figure 7. Calculation model of side gap
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Figure 8. Comparison of meshing side gap
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Table 4. The influence of the main parameters of the soft wheel on the conjugate interval and the long Angle of the meshing
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Figure 9. Meshing projection of “biconjugate profile”
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