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Abstract : Semi-spherical CVT(SS-CVT) is one of friction drives, which transmits power via the friction force
between a spherical shaped variator and output disks. The variator varies the speed ratio of SS-CVT continuously as
well as transmits input power into the output shaft. Therefore two friction forces are normally applied on the variator;
one is the longitudinal friction force for power transmission and the other is the lateral for shifting. In order to
investigate the dynamic behavior of SS-CV T, we introduced a numerical model of 2-dimensional friction force using a
function of slip ratio and slip angle. And a dynamic model, which describes the shifting mechanism of SS-CVT, is
developed through 3-dimensional vector analysis. Finally we presented numerical results of the shift characteristics
focused on the transient behavior of the variator’s dlip ratio and slip angle. The numerical results also show the typical
CVT shifting characteristics of SS-CV T and stable shifting behaviors of the variator.
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Nomenclature Subscripts
w: friction coefficient t - driving(longitudinal) direction
S :longitudina slip ratio s :shifting(lateral) direction
& :lateral slipangle, deg [,r :leftandright side
f : friction force, N v, d :variator and disc
N  :normal force, N
6  :variator angle, deg LAME
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Fig. 1 Semi-spherical CVT(SS-CVT)
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(b) Definitions of position vectors
Fig. 3 Coordinate system and position vectors
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Table 1 Constants of the system

Constant Value

ry (radius of variator) 0.035
rq (radius of disc) 0.042
I1 (x-directional inertia of variator) 0.01
I3 (z-directional inertia of variator) 0.02
Ip (inertia of input system) 0.01
l4 (inertia of output disk) 0.048
7 (input gear ratio) 1
Ni, Ny (pre-loaded normal forces) 700
ox, oy (relaxation distance) 0.001
k (motor torque constant)[Nm/ampere] 0.0268
ke (back emf constant)[volt/(rad/s)] 0.0373
Ra (armature resistance)[ohm] 0.1563
e, (armature voltage)[volt] 12
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