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Developing Ultra-Thin Ball Bearings for Strain Wave Gear Drives

by Integrating JTEKT Group Technologies
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In recent years, the adoption of industrial robots has been rapidly expanding due to declines in the
labor force and the acceleration of digitalization driven by |oT, big data, and artificial intelligence (Al). As
part of this expansion, strain wave gear reducers have become more widely employed in robot joints.
Bearings incorporated into strain wave gear reducers present unique performance requirements,
including the ability to accommodate elliptical deformation caused by camshaft insertion while providing
high load-carrying capacity. This paper describes how development of ultra-thin section ball bearings for
wave gear reducers was promoted by JTEKT, along with the core technologies that support their design

and performance.

Key Words: strain wave gear, ultra-thin ball bearing, high load capacity, fatigue strength, heat
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Strain wave gear structure
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Mechanism of deceleration using strain wave gearing
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Specifications for ultra-thin ball bearings
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Stresses developed in ultra-thin ball bearings
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Life extension of bearings under contamination
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Grinding the outside diameter of an outer ring
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Grinding the raceway on an outer ring
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Analysis method for ultra-thin bearings in strain wave gearing
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