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Abstract : The production of EV(Electric Vehicle) has rapidly increased in recent years because of its benefits to the
environment. However, there have been a few problems regarding its commercialization, including its heavy weight and high
cost compared to engine vehicles. Therefore, the top priority among vehicle systems, including chassis systems, is finding a
way to reduce weight and cost. In this paper, a novel EPB(Electronic Parking Brake) system that will replace the existing
EPB system is proposed. For this system, the high-performance actuator that is mounted on the DIH(Drum-in-hat) is newly
designed. First, the two-step reduction gear is applied to the actuator to gain a high reduction gear ratio. Furthermore, we will
optimize the shape of the actuator that will be mounted on the DIH in the rear wheel. By integrating the actuator with the
DIH, the weight and cost of the EPB system will be remarkably reduced compared to the previous system. Second, the
required performance of the developed EPB system, compared to the existing EPB system, will be verified with a variety of
parts and vehicle unit tests, such as the uphill and downhill hold test, the noise test, the time test, etc. Finally, a new type of
EPB system is expected to be widely used for EV and other low-cost vehicles, and will contribute to the standardization and

modular design of the EPB system.

Key words : EV(% 7]x}), Electronic parking brake(1 2[4 =% H.g|o| 21), DIH(*=% <1 3}), Function analysis(”7 |5 24)),

Reduction gear(#<: 7] o), Hill hold(5-3 %)

1.2

HT 22 A AAFES 71 WA 7|3 A
S thA3H7] 918+e] EV(Electric Vehicle) 7] 232
T AL S skar vk

w3 A EH o7 AetE ol s S 8 A=
oo} -2 Fstat grz el A Abs At Ah Al Anke] 7)<
HAlE astal . ol & flaiA e AF Al ALE
2 EVell A 7| 95S A5t e A
goltt.

*Corresponding author, E-mail: jhs4u@hyundai.com

A TS 1% B A% L ey PR 98 47t
AR B4 ST 5 9 7% kel B4 olt)

o1% A A AR A 2GWES S D A7 AL
o 71e1& % Qi 714 e 215k ek,

g, A% Al =gl T s ob g 2 ool vl o
A i suitk 23 F7) sha Qow, At
A} E R B A2 Fote] 1 AnE 2§85
2}]\

[e)
=
e 2 e ARl e 28 5 A B3 38 F)

T =

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium provided the original work is properly cited.

621


https://crossmark.crossref.org/dialog/?doi=10.7467/KSAE.2021.29.7.621&domain=http://journal.ksae.org/&uri_scheme=http:&cm_version=v1.5

HAE - 0|38 - HE

= 3714 Aol ol9lel A slAl - W, AY A
A, ) A e 715 WMol o Qlste]
O AAE wol 3 glom, FFE g 7|%H B
% A

%N@memW?ﬁﬂﬁpﬂ?Bﬂi%ﬂgzﬂﬂ

Lﬂﬂ
ol Evell A&-st AH if E}O’A EPB A]
A g,

°ol& s, 7] EPB A1 ~H iv] &% B Vb
A7 Feshes e Aol s
(Unsprung mass) A& & x5k dv] 2 R&H
(Riding and Handling) /35 &/d3} 57¢]/d 3ol 7|5
314} B}

ﬂl
o

2. EPB A|2RHI9| ZF
EAAR Jldel] kA, AR O R AMGE AL =
EPB A|2=Hlo] 545 wAlste] 14 A Aol A] &
3hax} A A8 AT SRS Tk
AulA o 2 EPB Al AEo] EHE ol 9] Fig. 1004
YER AL ol 219 78] 9 EFY EPB A=/l Al¢]

& &9 B} EPB A 2Fl S
A E mlel o] el ES)
0

) %
A & S sl Aelsie] ool e/} 324
k< 7 =]

fu
o L
m =

*M 4 A4S A 7<1 A7
18]aL AlelE Fe
2} DIH(Drum In Hat)Z 3} 71] 01 ER2 4T A4 § F
2A] <l F=of| o] Ef o] 2]t AlE =S s Alo] Bl ¥}

Caliper Type EPB System

Actuator DIH
- Actuator and ECU
Caliper Wire . / ﬁ Parking Cable

d Parking Cable /
ECU BRKT DIH
Actuator
Caliper

- Install actuator on caliper

Cable Puller Type EPB System

= Install actuator and ESC on subframe
- Disadvantage of working noise - Advantage of working noise
- Disadvantage of parking performance - Disadvantage of underbody package
» Need for dualization development = Using existing DIH

- Normal and EPB caliper - Advantage of parking performance

- Advantage of weight and cost - Disadvantage of weight and cost

Fig. 1 Variation of EPB(Electronic Parking Brake) system
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Fig. 8 Test results for working noise of new EPB system
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