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Abstract : Smens VDO, German dectronic and mechatronic developer announced an innovative braking device called
Electronic Wedge Brake (EWB). It uses self-energizing effect, so it is the most energy-effective braking device among Brake-
by-Wire systems which is compatible with existing 12 Volts system. A new type of EWB which is cdled Electronic
Noncircular Gear Brake was developed by S. Kim and S. Choi. This brake system has the possibility applying variable wedge
angle to system by using noncircular gears. But, as the brake also uses sdif energizing effect, it is very sengtive to parametric
variance. For this reason adaptive controller was developed by Y. Hwang and S. Kim. In this research, the performance of
previous adaptive controller is discussed. Based on the previous work, a modified adaption agorithm is proposed and verified
by numerical smulation.

Key words : EWB(Electronic Wedge Brake), EMB(Electro-Mechanical Brake), ENGB(Electronic Noncircular Gear Brake),
Sdif-energizing effect(x1-7174-3} & 7}), breke-by-wirg( 2.2 o] = nlo] <}o]o]), brake caliper siffness(P.@lo]3 A 7
43), brake pad friction coefficient(B gl o] = j= n}EA 4)
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Fig. 4 Norma direction displacement of pad

Table 1 Error of Approximation

Maximum Error Error (%)
Parallel
. . 37.22um 1.96
direction
Normal 1.15 4m 0.14
direction
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Table 2 Error of Approximation

Maximum Error Error (%)
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Force Fy 117.32 N
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Fig. 7 Siding mode controller with various friction
coefficient (solid: reference, dotted: plant mu=controller mu=0.38,
small dotted: plant mu =0.2, dashed: plant mu =0.6)

Fig. 8 Adaptive controller with high friction coefficient
(solid: reference, dotted: w/o adaptation, small dotted: w/ '07
adaptive controller, dashed: w/ ' 08 adaptive controller)

Pad Frct

Fig. 9 Pad friction coefficient adaptation (solid: plant mu,
dotted: w/ ’07 adaptive controller, small dotted: adaptation switch,
dashed: w/ ' 08 adaptive controller)

Fig. 10 Adaptive controller with low friction coefficient (solid:
reference, dotted: w/o adaptation, small dotted: w/ '07 adaptive
controller, dashed: w/’ 08 adaptive controller)

Fig. 11 Pad friction coefficient adaptation (solid: plant mu,
dotted: w/ *O7 adaptive controller, small dotted: adaptation switch,
dashed: w/ ’ 08 adaptive controller)
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Fig. 12 Adaptive controller with small reference input (solid: Fig. 15 Pardld direction displacement of pad (solid: plant mu,
reference, dotted: w/o adaptation, small dotted: w/ '07 adaptive  dotted: w/ ' 08 adaptive controller, small dotted: adaptation switch,
controller, dashed: w/ ’ 08 adaptive controller) dashed: w/ ' 09 adaptive controller)

Fig. 13 Parald direction displacement of pad (solid: plant Fig. 16 Pardlel direction displacement of pad (solid: plant mu,
mu, dotted: w/ * 07 adaptive controller, small dotted: adaptation  dotted: w/ *08 adaptive controller, small dotted: adaptation switch,
switch dashed: w/ * 08 adaptive controller) dashed: w/’ 09 adaptive controller)
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