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A Study on the Performances of Hybrid type Electric Brake System
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Abstract

This study proposes a new conceptual Hybrid Electric Brake System (HEBS) which overcomes
problems of a conventional hydraulic brake system. HEBS adopt a contactless type bake system when
a vehicle speed is high, 1o obtain superior braking performances by eddy current. On the contrary,
when a vehicle speed is low, HEBS employs a contact type brake system such as conventional
hydraulic brake system to generate higher brake force. Therefore, HEBS transfers faster the braking
intention of drivers and guarantees the safety of drivers. Braking torque analysis is performed by using
a mathematical model which is proposed to investigate the characteristic of a vehicle dynamics when
the brake torque is applied. Optimal torque control is achieved by maintaining a desired slip
corresponding to the road condition. The results show that HEBS reduces the stopping distance, saves
the electric energy, and increases the stability.
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Fig. 1 A schematic of HEBS

| AFEE BolFa

t] =, ECB, CBS
T slel et

459 gzt HeEw

5-¥ %omm *J"‘ﬁ A8, FrEYe o

22 Al A7 AR A

= AR

F2
m@@u =8, £A9 AT oA

HEBS«] A H
w :;I.M 0. ua] }

AA
:mm rE %1 9 AR

2
:5—’*
}.

AAA B
uked g o}

2. 2t MF MEs Ex Y
Fig. 2% EBS F& 3 ¥ deld vehia
Ak oF FHE AT FAY ME 52 deEg
Ao REo] A Ex Byeldn dand
BEEY S U] o AHN SEHD 9 A
Fob Abd: Atole] A abgol o)dto) whulelo]
At & ECBE ol dh nh;g* 2.9 o] &3}o]
AMEFEAE HAMZIC) olnf =
Ao A Hxo] wigsin,
A2 ““EOH slejatng 8 dfFe geolnd
o zFol 9jste] WAl AMEHL JFL AF
2] 2]

1A

B 5857 AAAE o AT, A%
54 9 sk Fojatel uig dwAle ot 9
ashvy.

2.1 Eddy Current Brake System®| 84
ECBQHAJI x-sl»,mx;);»n ;gﬂ_‘;v:». r,fg_ "|A~ 5—}7,
o ohEE e oA wao] ‘M}L’r

&t

Fig. 20 viepdl 213 o] 1«(1304 Ads T
O 8 o]folz] 9l A IRE ‘:‘r /!r ‘
EoBE 4 (e 3 v ¢ ’-} {;.%03 A el o

& 1493

core

coil

Fig. 2 A schematic of ECB
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Table 1 Vehicle data used for simulation

Mot 1280kg hey 0.5m
m 1160kg hy, he 0.lm
Mgf, Mur 60kg 1, & 1.33m
a 1.203m Ry 0.16m
b 1.217m R.. 0.3m
N 2000turns Ho 0.00000126
L 0.002m S 0.006m*
D 0.01 g 20000000.0
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Fig. 4 A comparison of brake torque with ECB and

CBS
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Fig. 5 Performances of ECB without slip control
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Fig. 6 Performances of ECB with slip control
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Fig. 8 Performances of HEBS with slip control
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