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Comparison of Speed Ratio-Torque Load- Axial Force Characteristics

and Their Performance for Automotive. Rubber and Metal V-Belt CVT.

o8 &r o 3 Qe
H. 8. Kim, K. W. Kim
ABSTRACT

The speed ratio - torque load - axial force characteristics of a rubber V-belt (RVB) and a
metal V-belt (MVB) CVT are investigated and their performances are compared. It is found
that power is transmitted by tension difference in RVB, and by thrust difference in MVB.
The nondimensional equations for speed ratio - torque load - axial force of RVB are exactly
same as those of MVB. However, actual characteristics of axial forces of RVB and MVB are
different depending on their power transmission methods. The torque capacity of MVB is 5-6
times higher than that of RVB due to MVB’s higher strength, even if the required axial force
of MVB CVT control is 3-4 times higher than that of RVB.
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Table 1 Torqué capacity of a rubber and

matal V-helt CVT

rubber belt | metal belt

coefficient of 0. 4 0. 08
friction yZ _ .
contact angle 6 180° - 180°
at speed ratio ‘
R=1
V-angle a 30° 22°
effective 1. 545 0. 419
coefficient of
fretion
= p/ sin(a/2)
belt (band) 50 mm 9mm
width b ]
modulus of £ | 600N/mm® | 21X 105 |
elasticity N/mm?
yield strength ¢, | 18N/mm® | 500N/mm?
number of n 10
band




coefficient x 1 36

initial belt 163mm 95mm

radius To )

minimum belt 45mm 30mm

radius ri| _

coefficient Cg Cy | Cr== 20. 5 cvw=112.9

torque T | TL=205rF T =1129r2
Ty=Crf

index 16 100
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Table 2 Axial force of a rubber and metal
V-belt CVT

™ rubber belt
2000 N

metal belt
2000 N

effective tension
(thrust) P
speed ratio R 1 1
traction 0.8 0. 58
coefficient at
maximum

torque A
tight side belt
(bend) tension
at maximum
torque Ty (T)
driver pulley
axial foree Fg, Sg
index 34 100

2250N 2800 N

4720 N 15, 780N

7] 2¥YE CVT7F Ava (dry friction)
Adl HEl] FHWE CVT &= MES) 2 9
HEel 4 U S4Yexm 849 os uf
# (wet friction) TET} olo] WziA]~w) O]
TFRrE]ofo} F},
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