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Apparatus for measurement of frictional characteristics of a wet clutch
Seungin Shin* - Seibum Choi

Department of Mechanical Engineering, KAIST, 291, Daehak-ro, Yuseong-gu, Daejeon, 34141, Republic of Korea

Abstract : In the vehicle field, research on transmissions continues to improve fuel efficiency and comfort. The torque converter,
which is one of the parts of an automatic transmission, has an adverse effect on fuel economy, so the use ofiit is getting minimized.
Therefore, the clutch control during shifting needs to be made more precise to prevent shifting shock (jerk), shudder, and
excessive slip. have. Since the shift is very short in time and measured values are limited in commercial vehicles, it is difficult to
expect good performance with feed-back (FB) control, so feed-forward (FF) control, that guarantees control performance in
transient situations, is more suitable. An accurate model is essential for FF control, and it is well known that a friction coefficient
model, which has a major influence on shift control, is very important. The coefficient usually varies depending on the friction
speed, the temperature of the friction surface, and the pressing force. This study introduces a device that can measure the
coefficient of friction in various situations. The result shows the coefficient of friction changes according to the friction speed
and the temperature of the friction surface, and within the experimental range, the coefficient of friction tends to increase as the
two variables increase.

Key words : Automatic transmission(A}5-H<+7]), Friction coefficient(7}2HA]<), Clutch face temperature(E 2] %] v}z
1), Model-based control(:22 7|1+ A o]), Test bench(EH| 2~ E. HlA])

Nomenclature T : hydraulic system time constant
K, :hydraulic valve gain
T, : clutch torque, Nm i :current, A
R : effective radius, m C; : coefficient of clutch torque
Aw : clutch slip, rad/s C; : coefficient of clutch torque
6 : clutch face temperature, C C, : coefficient of clutch torque
u(Aw, 8) : clutch dynamic friction coefficient
N : Number of clutch plates Subscripts
A : piston area, m?
P : clutch pressure, Pa ¢ : clutch
F; :return spring force, N S : spring
T;, : transmission input shaft torque, Nm out : output shaft

T,y: : transmission output shaft torque, Nm

* Z=0]
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Photo. 1 Apparatus for wet clutch test rig

Photo. 2 Multi-plate clutches inside the test rig.

Photo. 3 Installation of the thermistor in the clutch plate.
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