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Abstract This study examined a brake pad wear compensation method for an Electro-Mechanical Brake
(EMB) using the braking test device. A three-phase Interior Permanent Magnet Synchronous Motor
(IPMSM) was applied to drive the actuator of an EMB. Current control, speed control, and position
control were used to control the clamping force of the EMB. The wear compensation method was
performed using a software algorithm that updates the motor model equation by comparing the motor
output torque current with a reference current. In addition, a simple first-order motor model equation
was applied to estimate the output clamping force. The operation time to the maximum clamping force
increased within 0.1 seconds compared to the brake pad in its initial condition. The experiment verified
that the reference operating time was within 0.5 seconds, and the maximum value of the clamping force
was satisfied under the wear condition. The wear compensation method based on the software algorithm

in this paper can be performed in the pre-departure test of rolling stock.

Keywords : Wear Compensation, Electro-Mechanical-Brake, Brake-By-Wire, Force Estimation, Maximum

Torque Per Ampere, Interior-Permanent-Magnet-Synchronous-Motor.
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Fig. 1. Dynamic mechanism of EMB
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Fig. 2. IPMSM control concept of EMB system
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Fig. 6. Installation for EMB wear compensation test
(a) EMB test rig (b) Break pad before wear condition
(c) Brake pad in a worn condition
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