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Adaptive Sliding-Mode Control of Electronic Wedge Brake
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Abstract : Siemens VDO, German electronic and mechatronic developer announced an innovative braking device
called Electronic Wedge Brake (EWB) several years ago. It uses self-reinforcement effect using wedges, so it
became the most energy-effective braking device among brake-by-wire systems which is compatible with
existing 12 \Volts system. Siemens VDO says that EWB uses only about 10 percent of energy of conventional
hydraulic devices. Also, EWB features more fast response characteristic, reducing stopping distance by 15
percent compared to hydraulic ones. But, as EWB uses self-reinforcement effect, it is very sensitive to parametric
variance, e.g. friction coefficient variance during braking. Small parametric error is highly amplified through self-
reinforcement effect, degrading system response characteristic. So, it is required to develop robust control

techniques.

Key words : EWB(Electronic Wedge Brake), EMB(Electronic Mechanical Brake), self-reinforcement(2}7]173}), brake-by-
wire(H.g| o] 2 nlo] <}o]o]), brake pad friction coefficient (] = w}-2A]4)

Nomenclature

K: stiffness, N/m
1 : friction coefficient

Subscripts

Cal: brake caliper stiffness
Axial: axial stiffness between wedge and spindle
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