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Application of a Brake Pressure Restriction Valve to a Motorcylce ABS
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ABSTRACT

This paper presents an application of a brake pressure restriction valve to a motorcycle
anti-lock brake system (ABS). In the conventional anti-lock brake system of automobiles, slip
ratio as a control variable is actively controlled, which requires wheel speed sensors, ECU, and
a pressure modulator. In the ABS valve that has been developed for use in motorcycles,
however, the brake pressure that is close to the wheel locking pressure is preset by simple
exercises and then the valve just allows to pass the wheel locking pressure and cutoff the
remaining pressure. Simulation studies with a single wheel braking dynamics and Ilumped
chassis model show that the pressure restriction valve has basic ABS functions as well as some
robustness properties for the uncertain load and road conditions as well as various initial
braking speeds. Field tests also show that the pressure restriction valve avoids the wheel
locking effectively.
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Fig. 1 Brake pressure restriction valve
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Fig. 2 Valve characteristic curve
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Fig. 4 Slip ratio braking force relationship
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Table 1 Wheel dynamic parameters

Motorcycle(+ a driver) mass 171kg
Wheel Inertia 0.49%kgm*
Tire Radius 0.3m
Friction coefficient 0.8
Load at the Front wheel 763N
Tire longitudinal Stiffness 17000N/slip
Initial Speed 50km/h
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Fig. 5 V & Ru (Tb=300Nm, Tp=70bar)
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Fig. 7 V & Ro (Tb=170Nm, Tp=40bar)
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Fig. 8 Tb & Fb*R (Tb=170Nm, Tp=4Qbar)
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Fig. 9 Master and wheel cylinder pressure
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Fig. 10 Dry asphalt road (S0km/h )
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Fig. 11 Wet asphalt road (60km/h )
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Table 2 Braking wheel decelerations w.r.t test conditions

W/O ABS W/ ABS
50km/h & v} o}A¥E | -238rad/s’* | -136rad/s”
55km/h & PHE ofAWE | -30.0rad/s’ | -14.0rad/s’
60km/h & & o}AYE -426rad/s’ | -136rad/s’
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