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Continuously Vanable Transmission Slip and Gear Ratio Simultaneous
Control Using Sliding Mode Control

Kwanghui Kim® - Seibum Choi”

YGraduate School of Automobile Technology, Korea Advanced Institute of Science and Technology, Guseong-dong,
Yuseong-gu, Daejeon, 305-701, Korea

Abstract : A Continuously Variable Transmission(CVT) gives more outstanding performances in fuel efficiency and
drivability than those of conventional stepped transmission. Furthermore, it guarantees driving comfort because there is
no impact in shifting event. There are many kinds of CVTs having different characteristics but the V-belt CVTs are the
most applicable in automotive practice.

In this paper, CVT is modeled in Simulink and gear ratio and belt slip are controlled through nonlinear control method at
the same time.

Key words : Continuously Variable Transmission(CVT, +©t%¥1<:7]), Vehicle driveline model(X%F -5 A =),
Wheel dynamics(2 &2 3H

Nomenclature T ¢s * static ground-to-axle height of wheel
R, R, tire rolling resistance

rr?

F: pulley clamping force
F* . steady-state pulley clamping force

Subscripts
T’ torque
w : angular velocity P, S . primary, secondary
v : slip e :engine
4, - pulley-belt friction coefficient wf, wr : front wheel, rear wheel
I, = ground-tire friction coefficient
J': rotating inertia 1L M2
R : pulley running radius
r, - speed ratio (v,/w,)
r, : gear ratio (&, R,) * 7134 3], E-mail: gsat-con@kaist.ac.kr

z'f : final drive reduction ratio
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2. Vehicle Model Equipped with CVT
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Fig. 1 Vehicle driveline model equipped with a CVT
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Fig. 2 Torque and force in driving wheel
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2.2 Longitudinal dynamics of the vehicle
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2.3 CVT model

CVT dynamicsell 7] 3%t CVT variator =32 t}
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Fig. 4 CVT variator model (B. Bonsen
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3. Slip and gear ratio controller

3.1 Ratio controller
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4. Simulink Simulation Model
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Fig. 6 Simulation model outline
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Fig.7 Slip-desired at each gear ratio

5. Simulation Results
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Fig. 8 7, and slip simulation results
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