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Analysis of Dynamic Characteristics for an Automotive V-Belt CVT by
Bondgraph Modeling Method

ABSTRACT

Dynamic characteristics for an automotive V-belt CVT with centrifugal and torque-ramp
actuators was investigated by bondgraph modeling method. Ten(10) state space equations for
the V-belt CVT were developed from the constructed bondgraph model and linearized for
perturbation at steady state. As simulation results, speed ratio versus time curves were obtained.
It was found that as the ratio of the moment of inertia of the pulleys increased, the stability
of the V-belt CVT system decreased. Change in the ratio of the spring constants caused the
magnitude of the change of the speed ratio, but had little effect on the settling time of the
system. As the twist angle § of the torque ramp cam increased, the response of the system
became faster and the stability of the system improved. However, the sensitivity of the speed
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Table 1 Specification of V-Belt CVT
SPEED RATIO MIN. 0.5
(RATIO) MAX. 2.0
DIAMETER OF THE MIN. 200 mm
PULLEYS RATIO=1 153 mm
V- GROOVE ANGLE a=30°
MASS OF PULLEYS DRIVER 4 kg
DRIVEN 2 kg
CENTER DIS. OF THE PULLEYS D= 240 mm
LENGTH OF BELT L= 961 mm
SPRING CONST - LONGITUDINAL 140,000 N/m
OF THE BELT TRANSVERSE 1,500,000 N/m
MASS OF CENTRIFUGAL WEIGHT m=0.333Kg.
CENTRIFUGAL WEIGHT ARM r = 90mm
ANGULAR POSITION OF AT FABRICATION 6 = 45°
CENTRIFUGAL WEIGHT RATIO= 1 f = 58°
SPRING CONST. OF CENTRIFUGAL Kr = 10,000 N/m
ACTUATOR
DIAMETER OF TORQUE - RAMP Da = 90mm
TWIST ANGLE TORQUE -RAMP B = 55°
SPRING CONST. OF TORQUE - Kn = 5,000 N/m
RAMP SPRING ' Kt = 40 N/m
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