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A Study on Application Method of Brake System Modular Design
for Medium and Large EV Architecture
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ABSTRACT

Many global car manufacturers in the world are recently developing a variety of electric vehicles in response

to demanding market needs. Also, they have adapted the architecture method in order to develop electric vehicles

effectively. It is because architecture method can produce various electric vehicles with high profitability.

However, when electric vehicles are being developed, brake system has a lot of demanding tasks in relation

to deciding specification of brake system because of heavy vehicle weight, narrow power electric room space

and large volume of electric hydraulic booster. In this paper, a new approach is proposed for deciding the

front and rear brake systems in order to design the brake system of electric vehicles effectively. To do this,

we study correlations among vehicle weight, layout of power electric room and volume of electric hydraulic

booster. And then, we also study combination of hydraulic braking and regenerative braking which is widely

applied to electric vehicles. Finally, we want to contribute to build up modular design of brake system for

architecture of electric vehicles through these studies.

=2

—

1. M

H 22 A A a3 §
Z9] ICE (Internal Combustion Engine) 2}2F-& thA|8}17]

= [e)
St w2 Adu

o) A FEAS Fush] 8 Bk A7 % A A

93t EV (Electric Vehicle) ol T

e 530}

=) 2~
g

Atk

53], 128, Qe gl ujefE] 5 BV A8 el did

0] A3 Qi Agoleh. S, AR Al

k3] o]

oA EVE A8 wA W2 8 i o ICE A
A F9310 Tefak Qo e BAISo] WAH L 9l
A, 228 AFA AAEE vl AZEwlo]Ao]
S LG e 1Y o F

Q1 A A

& 5 e 7]
1 (Mass Customization)

AFE AFH 0 B3] YIstol EA

| 528} EV

Hkale] o}7) ¥ 3] (Architecture) 7E-S =95te] thrte
U5t AAE diblstar 9lom, ofof oist Ful

2 AF7} o] FoiX 1 Qi)
VW2 44l MQB(Modular Transverse Kit) %!

jus

MLB (Modular Longitudinal Kit) 7§+ E3}o] &S

¢ AUAEA, AYA72
E—mail: jhs4u@hyundai.com

g ow s gl AlFe 4= 9l ae 2 (Modular
Kit) 719l ob1eAg Fsigicr.

pp. 21~28, 2024 y
2023.11.1, AR L:

o=

2023.11.22



ES

w3k E QER A9 TNGA (Toyota New Global Archi—
tecture) 2= N'dS TYsto] 2 AAE E2A QL A
st ¢ 2 Apata ik ?

AL 445 E-GMP(Electric—Global Modular Platform)

ol e} 2 Aol M, AlEAIARE Al F-Eate] £
AEjsol~ Y s H GAS A A5AA d7E St
o] EV op7|8l7] 7 13 71015 sfaL gl ofm), -5

1= ICE 2} thu] EVell thgk 54

Hdate] abg A RS W A1F Jert vk

H] =, o] 9] ATeA $4F ICE A4S 7o

3 SAAE BN Fad

EBIIANE, o9} T2 A= $4F EVel @
9|

e e ox O
sy o
r% R
o =
o 2
=
;:Ol
o
=
2L

oo o Jm Hu

o S g e
o, o
Olt—\—“
ok
R
S
kT
mlmé
do
R
i»
oo I
OSH,S\EI‘
m—\—‘
T2
o 2
o 3
o
uju

e = WA AE T3 ghokst A Ao s
3 AR oR A T Ut 7HE S PER
(Power Electric Room) #o]obz-o] olidse 53 2 o
3 EVel tailMe HEe AEZ} njEst Aol

2 AFelA =, ol9 B AFE E k] EV op7]d
Aol dgt= A-3& Al's ZEe AAdl dste] 1t
24 e, g v

AR, EV A 54 F B
A 2 FHs Aoz uEste] 9 2

3 q

40 4o

3

T 9 Oy EVE dCE Al BEY AAE 9t
of A F-53F B4 Aol AE HES O, Fig.

s
QejFo) A~ AA AE EAEHITh
A F-5<1 242 (Caliper) 9} t12~= (Disc) ol T3t

22

M2t

Knuckle

Hub / Bearing

Caliper

Disc —*

A Span, B : Height, C : Brake Offset

(a)

Carrier

Hub / Bearing

Calipey’

Disc

A : Span, B : Height, C : Brake Offset
(b)

Fig. 1 Modular design of (a) front and (b) rear brake system
for medium and large EV

At F-32<1 U2 Knuckle), 312 .(Hub), ¥ (Bearing)
4 7)2]of (Carrier) 28] &2]4 QlE|H o] AE HESIS
on BV o|gxE Fdsy] Y F2 AlF TEe A
A AlQoz A3 (Span), 3+ E (Height), Balo]3 54
(Brake Offset) ol thgt QElsljo] A5 %#3} atglct”

07|, 29 A HE Y FZa}r] 93 ey
G20 -9 Az, o] Ex & AE] oA A G
7HA1 2] ) Al 1l a Beo) 3 FA A S elA
B o 38 FHz g tad gy YE9
ey Fa 7429 Agls 7+ Yehdic)

ojgh &, BEe] AAE T BTSN R EV
AR Ay FEe) WA glo] A L& WA st
b N G54 EH FoF AAMA L AAE B
Ao spaha] ubgo] A7 S Qe syl

A= =1

F
:

N
(% ol

|
I

]

)

0
ki

3. HE 845 M
31. ZH EV M ds5 =AM

AE e A T A5 55 e, 2o, CGH

ANSAtESRXl: M16d, M1E, 2024



o8k
el
=
o8t
m
<
=)
ﬂ
_>.I
i
_{

S ?ITt MSAILH ZE2 47 N8 Yoo et A7

(Center of Gravity Height), Ete]o] SR 3} 122 2=
Aldel g5t} A== o] Al (Ideal Brake Force
Line) 2t A-$5 A& Al & A== A AFA
(Real Brake Force Line) 39| #A15 F3}o] B 4=
UTH

Fig. 2% o]9} 2 A5 53lo] Ao £ EV
O3t Als de AE 295 YeRdz Qi

WA, Fig. 29 (@)= ¥ BVl st A& 5%
G.V.W(Gross Vehicle Weight) S W33 A% A% 2
A3E YeRfa 9lon, (b= 29 §eg Wt 2
x5 2up C.V.W(Curb Vehicle Weight) & 1+ 3t
T A HE 295 247 vYepda ook

VWS 2up CV.WE 242} Ak ol = Bvel thsh
o AlF BAelA 7HEsh AbgF 203 A AR 2delA] €]
AF s FFE 47 w4871 ol

sk A Al 5 AF S AL yiA] Ald=
2 A Rl PSs W Y T Ol AEE fAR
A AR Y IEEoRE, AlFAIAT T 0101 A
et A3 BxgAo] ofele A T HldA JF
o7 HAEE FIYP3Ach

4714, B Aol AR e
= ICE i A% 8L EVe} 22 159
AgEE 11w 11 g 2AS 7)Fow

e 9 Ao ass
g HEA
sl

g 050 — = "
5 0.45 Emsealiagn... e Critical Deceleration (1.13g)
uv 0.40 | e T
”‘ 0.35 'RR Friction Limit Line at 1.1g . ]
m 0.30 {1deal Brake Force Line L - !
& 025 > B
Real Brake Force Line. ABS Starting Point
0.20 | :
0.15 | o ~ EBD'Operating Section
0.10 | .
0.05 o FRT Friction Limit Line at 1.19/,‘"
0.00 * =
0.00 0.20 0.40 0.60 0.80

FRT Braking Force

Critical Deceleration (0.96g)

AES‘,“Starting Point
EBD Oﬁerating Section

FRT Friction Limit Line at 1.1g—— 7

0.20 0.40 0.60 0.80
FRT Braking Force

(o)

Fig. 2 Performance results of (a) G.V.W and 2up C.V.W on
medium EV with front 18” / rear 17" brake system
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Fig. 4 Performance results of (a) G.V.W and 2up C.V.W
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Table 1 Comparisons of hydraulic pressure and volume

Large EV
- Unit | Medium EV "acrge 1EV "acrge sv Case2
ase ase (Small Wheel)
Front Pressure bar 126 127 121 135
Rear Pressure bar 120 112 99 135
EHB Volume % 129 102 102 98
9
(GvwW) 113 0.99 0.93 1.12
% Critical Deceleration
9
(cww) 0.96 0.80 0.70 0.88
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Table 2 Comparisons of result wi/wo regenerative braking

Large EV
Case2
(Small Wheel)

Large EV
Casel

Large EV

Medium EV Case2

Regen | Unit

Front Pressure 126 127 121 135

Rear Pressure X 120 112 99 135

EHB Volume % 129 102 102 98

Front Pressure 108 110 104 117

Rear Pressure (o} bar 84 88 79 98

EHB Volume % 148 115 115 113
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