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Improvement to Power to Weight Ratio of Shaft Drive CVT
Using Zero-Spin Disk
(2nd Report, Measurement of Efficiency)

Yukihito NARITA*?, Masashi YAMANAKA and Katsumi INOUE

*3 Department of Mechanical Systems Engineering, Muroran Institute of Technology,
27-1 Mizumoto-cho, Muroran-shi, Hokkaido, 050-8585 Japan

The novel mechanism CVT (Shaft Drive CVT, S-CVT) was developed by the authors. The
improvement of the 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. To achieve this
objective, the zero-spin disk/roller was devised. By using this disk/roller, the spin decreased to less
than 0.9% and the contact pressure also decreased domparing with the ordinary concave one. In this
report, the effect of the zero-spin disk/roller was confirmed by the calculation and the experiment.
The efficiency of the zero-spin disk/roller was calculated by considering the power transmission of
the backup roller based on the traction curve. The calculated efficiency and speed efficiency were
87.7 to 92.7% and 99.0 to 99.49%, respectively. These efficiencies were measured by the experiment
using the prototype S-CVT equipped with the zero-spin disk/roller. The results of 79.6% to 95.29%

and 99.0 to 99.19, respectively, were in agreement with the calculated results.
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Fig.1 Schematic of Shaft Drive CVT
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Fig.3 Power transmission by backup roller
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Fig.9 Photograph of prototype S-CVT equipped
with zero-spin disk
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Table 1 Results of experiment

Speed ratio e 0.43 1 235
Efficiency n [%] 79.6 858 952
Speed efficiency ns [%] 99.0 99.1 99.1
Torque efficiency 1, [%] 80.5 86.7 96.0

Table 2 Comparison of power to weight ratio

Zero-spin : eg = 0.43, Concave : e = 0.5

Zero-spin Concave Concave
(compensated)
n [%] 79.6 55.5 61.5
T; [Nm] 21.5 5.0 7.5
N; [min-1] | 150 100 150
M [kg] 324 6.4 7.5
Fa [N] 43 3.1 3.1
Py [GPa] 1.8 2.4 2.4
J [Wikg] | 83 4.5 9.7
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