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Abstract : With the growing traffic density and increasing comfort requirements, the automation of the drive train will
gain importance in vehicles. The automatic clutch actuation relieves the drivers especially in urban driving and
stop-and-go traffic conditions. This paper describes the dynamic modeling of a clutch actuator and clutch spring. The
dynamic model of the clutch system is developed using MATLAB/Simulink, and evaluated by experimental data using
a test rig. This performance simulator is useful to develop the clutch-by-wire (CBW) system for an automated manual
transmission (AMT). The electro-mechanical type CBW system is also implemented as an automatic clutch for AMT.
The prototype of CBW system is designed and implemented systematically, which is composed of an electric motor,
worm gear and slider-crank mechanism. The test rig is developed to perform the basic function test of the automatic
clutch, and the developed prototype is validated by the experimental data on the test rig.

Key words : Automated manual transmission(AMT; z}-5-3} 4= ¥ £ 7]), Clutch-by-wire(CBW), Automatic clutch
(A% Z X)), Vehicle performance simulator(x} &k A3 5 A} & | o] ¥]), Test rig(El ~E 8] 1)
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Fig. 6 MATLAB/Simulink model of CBW actuator system
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Table 1 Specifications of electro-mechanical type actuator

[ Crank 15mm j
Link 150mm

Offset 13mm

Worm  wheel  reaction 15 4Nim (at 89.2°)

torque

Piston stroke 20mm (Smm ~ 25mm)

ﬁ
4
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]

Worm wheel angle 83.66° (50.76° ~134.42°)
Gear ratio 63:1

Worm wheel torque 20.2Nm (margin 1.3)
Disengagement time 0.465¢c (83.66°/0.46s¢c)
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Fig. 21 Launching test
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