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A design of sliding mode controller for shift performance improvement of
Dual Clutch Transmission

Lee-Hyung Cho” « Seibum Choi®
YGraduate School of Automobile Technology, KAIST, 335 Gwahangno, Yuseong-gu, Daejeon 305-701, Korea

Abstract: Dual Clutch Transmissions (DCT) require a precise control of clutch torque for the fast gear shifting while
minimizing the shifting impact. Torque converters are used for the conventional automatic transmissions to reduce the
impact at the price of the reduced fuel efficiency. This paper proposes a sliding mode controller for the fast but smooth
gear shifting of a DCT without a torque converter. The controller is implemented using an on-off type hydraulic actuator.
The output shaft angular velocity is the only measurement for the feedback control. The performance of the controller is
verified in simulation under Matlab/Simulink environment. The proposed sliding mode controller controls only on-
coming clutch torque. Despite of the increasing uncertainties like fluid viscosity change and driver’s sudden gas pedal
operation, the developed controller makes the vehicle accelerate smoothly without much deviate from the target vehicle
acceleration. Also without a torque converter, a significant of fuel saving is expected.
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Nomenclature P.s : desired on - coming clutch pressure

Q: flow rate

Aane - valve area R, : first gear ratio

C, : aerodynamic drag coefficient R, : second gear ratio

¢; : input shaft damping coefficient R; : final drivegear ratio

C, - output shaft damping coefficient Riire : tire radius

I, - engine inertia r, . friction disk outer radius

I; -input shaft inertia r; : friction disk inner radius

I, : vehicle inertia T, : engine torque

k; : input shaft stiffness T, : input shaft torque

k, : output shaft stiffness T,: output shaft torque

M : vehicle mass Ty : off - going clutch torque

Papp - @pplied pressure Teo:0n-coming clutch torque

P, : actuator pressure Vaccumulator - @ccumulator coefficient
P density

* Zo]3, E-mail:pleiades-lee@Kkaist.ac.kr



wy - friction coefficient

Hiire -tire rolling resistans coefficient

4 ATF viscosity

As : sensor bandwidth

w, : engine angular velocity

@;  input shaft angular velocity

w, - output shaft angluar velocity

oy - relative angular velocity of clutch
wry - transmission out angular velocity
@y - desired on - coming clutch velocity
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