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The braking device in railway vehicles decelerates or stops the train by dissipating the thermal
energy converted from kinetic energy into the air. Therefore, the brake system is crucial for safety.
In this paper, we performed a study on an electromechanical brake actuator using an electrical
motor as an alternative to pneumatic air cylinders to reduce the idle running time in braking,
which subsequently increases braking distance, and to ensure reliable response characteristics.
Especially, to analyze the response characteristics of the electromechanical brake actuator, we
measure the delay time, response time and power consumption compared to the air cylinder. It is
confirmed that the electromechanical brake actuator can reduce reaction time by 0.1 seconds
(Braking Action) and 0.46 seconds (Brake Release) compared to the air cylinder.

KEYWORDS: Railway vehicle (& = x}2), Brake system (X &A| A &), Electro mechanical brake (B 7[7[A 4 X&), Idle
running time in braking (&3 Al Z}), Electric control unit (% Xt O & X[)
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Fig. 3 Functional block diagram of the electro-
mechanical actuator

Table 1 Specification of pneumatic cylinder and caliper

Max. air pressure 500 [kPa]
Cylinder size 229 [mm]
Effective cylinder area 412 [em?]
Caliper efficiency 95 [%]
Caliper lever ratio 0.976
Max. slack adjuster capacity 75 [mm]
Weight Approx. 65kg

A ABGAL Z2R Agele FHE Y
A(E71E7], 1z, A 7%
MuF F)el AR Qs woh AFs 2L 29
7t b el

A7171 A2 AlsdFreloly o] &As 1 - 7
s v AE B A B% A=EHel S
3 e AF-Ee FHak (Fb2)S Fig. 500



July 2016 / 538

(b) Electro-mechanical actuator and caliper

Fig. 4 Comparison of the electro-mechanical actuator
and the pneumatic cylinder
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Fig. 5 Average contact force of the electro-mechanical
actuator
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