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Design, Modeling and Verification of Ball-Ramp Actuation Dual Clutch
System With Self-Energizing Mechanism

Jin-Wook Kim" - Dong-Hyun Kim? - Seibum Choi"

D2*3) Department of Mechanical Engineering, KAIST, 291, Daehar-ro, Yuseong-gu, Daejeon, Korea

Abstract : DCT is transmission technology that has been actively studied. DCT has several advantages that address
disadvantages of AT which is inefficient due to torque converter and MT which requires the driver to step on the clutch pedal
continuously and consumes more time when gear to gear transmission. However, because of the use of two clutches, there are
disadvantages that they are expensive and large in size. To address these disadvantages, researches have been actively conducted
to implement a self-energizing mechanism using a rack-pinion mechanism. But backlash and gear friction from the rack-pinion
mechanism reduce energy efficiency. Therefore, this paper proposed ball-ramp clutch actuator system which achieves small size,
removes backlash and gear friction to achieve better performance of slip control. Furthermore, this system can perform slip
control by adjusting ramp angle with self-energizing gain effect. The system dynamics is verified by conducting experiments
using scale model.

Key words : Self-Energizing Mechanism(A}7] 743} ®#HUF), DCT(FE Z2X] E#v]A), Ball-Ramp(E-3 ),
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Nomenclature Subscripts

Fp : actuation torque DCT : dual clutch transmission

F, : actuation force MT : manual transmission

F,, :ball actuating force AT : automatic transmission

J :inertia of plate EWB : electronic wedge brake

N :normal force

R, :ball location radius in plate 1. A &

R, :equivalent radius of clutch

@ . ramp angle agxel S Ed i avE AsA 2

T, : clutch torque A odxbe} g A&How oo g A

4+ slip coefficient TYs TETE ddddtes ERANAS A9

a, b : lever length oA Gl FFAQ geke 71X 7] uiEo,

G : self-energizing coefficient Aux &&ol E& EdxuMd digk AF7}
dzfelnt. olgfdt dAqte] Axz DT NTeh
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