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Optimization of V-surface Angle for Metal Pushing V-belt CVT
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The V-surface angles of the elements of metal-
pushing V-belts were focused on, and an optimum angle
was studied, in order to increase both torque transfer
capacity and torque transfer efficiency in a CVT. The
resulting reduction of the element V-surface angles from
11° to 9° produced an increase of approximately 20% in
torque transfer capacity, and an increase of
approximately 0.5% in unit efficiency in the OD ratio
(close to a speed ratio of 0.45). With regard to the
fatigue strength of the belt, measurements of the force
between the shafts and durability tests showed that the
ring tension is reduced and torque transfer capacity is
increased in proportion to the degree of narrowing of the
V-surface angles of the elements. The torque transfer
efficiency of a metal-pushing V-belt is affected by the
maximum level of variation in belt trajectory, as
represented by the difference between the maximum and
minimum values of the movement of the belt in the
radial direction on the pulley. The research discussed in
this paper indicated that control of the degree of
variation in belt trajectory reduced friction loss due to
the slip-motion of the belt in the radial direction, thus
increasing torque transfer efficiency.
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Table 1 Technique for reduction of ring stress

Item O
Item changed in metal pushing V-belt | changed in[]
transmission
V-surfacel| Width of00 | Number ofC] Distancel
angled ringsO laminatedd| betweenO

Spec. O O ringsd shaftsO
11 —- 90 | 9.2 —18.2[0 12 — 170 156 — 170(]

[deg] [mm] [ Number ] [mm]
Weight Same Increase Increase Increase
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Fig. 1 Metal pushing V-belt
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Fig. 2 Configuration of element and ring assembly
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Table 2 List of calculated ring stresses

V-surface angle Rate of easing(]
11 deg 9 deg of stress
St litude]
ress amplitu@ey 161 Mpa | 441 MPa 4%
ga
Mean stress(]
eag fnress 144MPa | 134 MPa 7%

Point for calculation of ring stress —
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Fig. 8 Calculated ring stress
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