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Abstract : The demand of the green car like hybrid electric vehicle, fuel cell electric vehicle(FCEV) and pure electric
vehicle have risen dramatically. The key technology is the regenerative braking in the energy saving technology. And
electronic brake has been developed along with the advance of the electronic control technology. The reliability about
the braking system is very important because the braking system is concerned with safety of vehicle. But the regulation
is not sufficient enough. In this study, to develop the reliability assessment technology FCEV model with regenerative
braking system and electronic braking system(EWB, EMB) was developed. The reliability assessment scenarios about
regenerative braking system and electronic braking system is developed using ABS brake regulations and FMEA results.
This scenarios ware applied to the performance simulation of the FCEV with the regenerative braking and the electronic
braking system. And the fail-safe control strategy of a EMB was suggested and verified.

Key words : Fuel Cell Electric Vehicle(FCEV, 157 %] X}-g=}), Reliability(4] 3] 4J), Regenerative Braking( 2] A A
&), Electronic Wedge Brake(EWB, %A} #7] #]-57=]), Eletro-Mechanical Brake(EMB, 1 7]7]7]2] #|&7¢=]),
Brake-by-Wire(BBW, Z 2[4 '5-A] 2~ ¥l), Failure Mode and Effective Analysis(FMEA, 3.7 & €] <4 &k #-4])

Nomenclature

my,: wedge mass, kg

xy,: wedge mass center's position of x direction, m
Yy wedge mass center's position of y direction, m

« : wedge angle, rad

(3 : the angle between the motor shaft and a wedge, rad
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K, : screw stiffness coefficient, N/m
Dq, .., : screw damping coefficient, N/(m/s’)
6 ,,: motor position, rad

w,,: motor angular sped, rad/s

i,,: motor current, A

R,,: motor resistance, &2

L,,: motor inductance, H

G. : gear ratio

L : screw lead, m

J),: motor and screw inertia, kg'm’
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Fig. 1 Main systems of the FCEV model
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Fig. 2 Schematic diagram of a EMB system
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Fig. 4 FCEV simulation model with EWB and EMB systems
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