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Improvement of Power to Weight Ratio of Shaft Drive CVT
Using Zero-Spin Disk
(1st Report, Proposal of Shape and Optimum Design)

Yukihito NARITA*?, Masashi YAMANAKA and Katsumi INOUE

*2 Graduate School of Engineering, Tohoku University,
6-6-01 Aramaki-Aoba, Aoba-ku, Sendai-shi, Miyagi, 980-8579 Japan

The novel mechanism CVT (Shaft Drive CVT, S-CVT) was developed by the authors. The
improvement of power to weight ratio, namely the increase of transmitted power with downsizing
and lightening of the transmission is important applying the S-CVT to automobiles. The concave
disk/roller to reduce the slip ratio were devised and their effect to improve the efficiency was
confirmed by the experiment, but the contact pressure was a little large and limited the torque
capacity. The new curved disk/roller named the zero-spin disk/roller was devised in this paper. The
spin decreased to less than 0.9% at all speed ratio and the contact pressure was also decreased
comparing with the concave one. The optimum design of zero-spin disk/roller to satisfy the torque
capacity of 150 Nm was achieved using the power to weight ratio as the evaluation function. The
allowable Hertzian pressure is set as 4 GPa. The power to weight ratio of zero-spin and concave
disks/rollers becomes 2.3 and 1.7 kW/kg, respectively. It is improved 36% and the effectiveness of
zero-spin disk/roller is confirmed.
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Fig.1 Schematic of Shaft Drive CVT
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Fig.2 Profiles of concave and zero-spin disk
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