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Design and Tooth Profile Error Analysis of Double-Circular-Arc
Harmonic Flexspline Hob with Positive Rake Angle
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Abstract: To solve the difficulties in the design of the double-circular-arc harmonic hob with
positive rake angle (DFHP) and in the control of tooth profile error, considering actual
machining, the precise conjugate tooth profile of the cutting edge on rake face and a mathematical
simulation model for the hobbing of flexspline are established. For studying the influences of
DFHP’s rake angle and top edge clearance angle on the machining error of DFHP, a
mathematical simulation of hob machining is carried out. In order to reduce the machining error
of DFHP, the normal tooth profile of the traditional positive rake hob is regarded as the
equivalent tooth profile of DFHP without theoretical error, and the DFHP three-dimensional
solid model is redesigned. The results show that the tooth profile errors of the equivalent tooth
profile of DFHP and the machined flexspline increase with the positive rake angle and the top

edge clearance angle of the hob. The DFHP design method without theoretical error reduces the
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tooth profile error of the flexspline from 6. 2 microns to 0. 14 microns. So reducing the rake angle

and top edge clearance angle of DFHP can reduce the machining error of DFHP, and the new

DFHP design method can not only construct an accurate DFHP three-dimensional solid model,

but also effectively reduce the machining error of DFHP.

Keywords: double-circular-arc harmonic drive; flexspline; flexspline hob; tooth profile error
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