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Development of Mass-Production Shaft Plating Technology
for Magneto-Striction PAS Torque Sensors
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Abstract

Yamaha Motor launched the world's first electrically power assisted bicycle (PAS) in 1993. Since then, the PAS riding
experience has become increasingly refined thanks to greater battery performance and the drive units becoming more
compact and lightweight.

The core of the PAS system is the drive unit, which is made up of the motor, controller, and torque sensor. The torque
sensors used in early electrically power assisted bicycles used a planetary gear mechanism installed on the same axle
as the crank to detect the rider's pedaling effort. However, an issue with this method was pointed out - that the pedal-
ing effort required increased due to transmission loss. Since 2003, magneto-striction type torque sensors have been
used, which eliminate mechanical loss through direct detection of pedaling effort by a sensor installed on top of the
crank axle'".

This report introduces how - aiming for further cost reductions in magneto-striction torque sensors - Yamaha Motor

succeeded in mass production of torque sensors featuring a high-sensitivity magneto-striction membrane created with

alloy plating.
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