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Manufacturing of the Flexspline of a Harmonic Drive
With Carbon Fiber Epoxy Composite Material

Young-Han Kim*, Dai-Gil Lee* and Park-Kyoun Oh**

ABSTRACT

The harmonic drive is used in very high speed reduction or speed increase in a single
stage. The flexspline of the harmonic drive should be made statically flexible to transmit
motion but dynamically rigid to reduce vibration in high speed rotation. These two
properties are coupled and cannot be staisfied with conventional materials.

In this paper, the flexspline is manufactured with carbon fiber epoxy composite by
elastomeric cascade tooling. The elastomeric cascade tooling is composed of a silicon
rubber die and a conical steel core which increases the pressure of the silicon rubber die.

The manufactured composite flexspline has better static and dynamic properties than
those of steel flexspline. Also, the machining cost and time of the composite flexspline can
be reduced compared to the steel flexspline.
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Fig. 1 Structure of Harmonic Drive.
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Fig. 3 Photograph of the Die for the Composite Flexpline.
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Fig. 4 Assembly of the die and die vise.
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Fig. 5 Curing cycle.
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Fig. 7 Dynamic characterisitcs of the Composite Flexspline [904/+105].
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Fig. 8 Dynamic characterisitics of the Composite Flexspline [£20/90/+20,]
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Fig. ¢ Dynamic characteristics of the Steel Flexspline.
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