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Abstract : The key technology which can enlarge the energy efficiency in green cars such as hybrid electric vehicle, fuel
cell electric vehicle and pure electric vehicle is the regenerative braking. Electronic brake systems which can be easily
controlled with the regenerative brake system have been developed along with the advance of the electronic control
technology. The reliability of the electronic braking system is very important because the braking system is concerned
with the safety of vehicle directly and the functional safety of the electronic braking system is becoming the important
issue due to the ISO 26262. But the test standard is not sufficient yet, so the researches to make a new test standard
regarding to the electronic brake system and regenerative braking system are increasing. The design of test bench to test
reliability and performance of electronic brake system as well as regenerative brake system was proposed in this study .

Key words : Fuel Cell Electric Vehicle(FCEV, 13 2] A}-5-X}), Reliability(A £ 4d), Regenerative Braking(Z] A A|
&), Electronic Wedge Brake(EWB, Z1 A} #]7] A5%X]), Eletro-Mechanical Brake(EMB, 7|71 A2 #|&74=X]),
Brake-by-Wire(BBW, 1 &} #]| ‘5 A] 2~ &), Test Bench(E| 2~ E. &l X])

Nomenclature F jumping * clamping force, N

Lyt pone - test bench inertia, kg - m’ 1. Al E

M yonide - VEhicle mass, kg

Tyre - tire radius, m FHZ slojBg=Ar| AR, AR AT RS

T, ke - braking torque, Nm A7 AEA 531 28 a9t gk AR 9} 4H]

Igisi s paa * disk-pad friction coefficient, - AHE8] WAool EokA|aL 9o, o3t o5 F

e - effective disk radius, m ZAXAF7] Y3l AAA AL BE A5 HolA
o Rz AT s e Qe At

* A 3% 7], kkjeon@katech.re.kr ol SRt A B82S wol M

' 83 7% T VR AT Al U AE A7

815


han-p
Text Box
KSAE 2011 Annual Conference                                                               Copyright ⓒ 2011 KSAE / KSAE11-A0155


o Lx| 2 A sk 3] Al 5] At

oo} g At Alof 7o) ek Byo]a A
"o A %= EMB(Electro-Mechanical ~ Brake),
EWB(Electronic Wedge Brake) < -2 22 B#|
o] A|2=glof| thgk A5-7F &) o] Fol A AL QL
o}

Byo]a A =gl Gaake] Qb A
F& vX = FAZA AFAgo] w$-
20101 %7] Toyota®] 73|22} A5
2 F AtEE A F-F AlEAge
Y3kl Ak

F 180 262629} 2ol AR} A7) =)
AP Al 2=ge] 75 )b B AIEA HS
T o] whE o] s 271G AN JJZ /‘3 2k
A7A A3 el M A 552 7153 b3t 218
BAFst7] 91§ o] AbsAf QAN A= %Oﬂ
Atk

2 ATl A = A Bglo] A 21l 3] A A5

A aEE e ® 7 A, 71 b R A

] & o

R

N

ol
ol
_—ﬁ o2

z]
8.9

O{Nn:

3

2

A
Q
2

i
L
a=

ofy 2
ﬂllﬂl

e

i

T

e Aldstal 7A5317] 913} test benche] A2 A 2
TE NS Aokl on], o] E o]g3 7| BAE
AR e s,

2. Test Bench 7HE4

2.1 Test Bench /244
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Table 1 Specification of the target FCEV vehicle
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Fig. 1 Sketch of the test bench
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Fig. 2 Picture of the Test Bench

2.2 Test Bench 7|75
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Fig. 3 Commercial analysis models to verify inertia
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Fig. 5 Performance torque curve of servo motor

2.3 Test Bench |05
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Table 2 Components of the control rack.
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Table 3 Reliability test process
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Fig. 7 Clamping force along with EMB pad position at static
test
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Fig. 8 EMB step input response at static test
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Fig. 10 Comparison of braking torque at dynamic jig
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Fig. 11 Braking torque along with the EMB pad position at
dynamic test
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Fig. 14 Comparison of regenerative braking torque
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