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Design and Control of Clutch Actuator System using Self-energizing effect
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Abstract : The engineering technology of automotive system is currently edging toward improving fuel economy.

Transmission is the one of the major parts for maintaining overall energy efficiency. The dual clutch transmission (DCT) is the

most efficient transmission that a 15% higher fuel efficiency is available to be compared with planetary automatic transmission
and any others. However, two actuators have to be needed due to its structure having dual clutch. To much higher efficiency of
the system, energy consumption of clutch actuator should be minimized as much as possible. Therefore, alternative design for
clutch actuator is suggested to improve overall efficiency of the clutch system in this paper. The clutch actuator suggested using
self-energizing effect is introduced to amplify the normal force applied on the surface between friction disks for the
engagement of the clutch. The dynamic model of the mechanical actuator coupled with DC motor model is also introduced to
capture the essential dynamics. A model-based controller for tracking the desired normal force is developed for the engagement

or disengagement of the clutch.
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Nomenclature

J : moment of inertia, kg m2

F: force, N

L: motor inductance, H

T : torque, Nm

R: resistance, ohm

i : speed reduction ratio

b : viscous coefficient, Nms/rad

* 71704, E-mail: jsk@kaist.ac kr

YR =A|9]),  Fuel efficiency($I B] &%), self-energizing effect(X7]733}1 2])

k: stiffness torque, Nm/rad
r: radius, m

x: displacement, m

o: slope angle, deg

p: friction coefficient

0: rotational angle, rad

o: rotational speed, rad/s

Subscripts
a : actuation plate

¢ : controller
g : gear ratio


SY-Hong
새 스탬프


m : motor
p : pushed plate
w: wedge
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Fig. 1 Design concept of clutch Actuator
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Fig. 2 Schematic of clutch Actuator
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