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A Study on Development of Brake System of Light Eco—Friendly Car
Considering Heat Load and Regenerative Braking Characteristic
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ABSTRACT

Recently, there is a big issue of downsizing on brake system according to fuel efficiency and regenerative
braking cooperation control. Especially, small cars have improved in a variety ways such as electric vehicle
and smart car compared to previous small cars. So, small brake system is strongly required in the car
industry. A new small brake system for light compact vehicles was proposed in this paper. For this system,
the solid type disc and caliper were newly developed. And the important design factors were considered to
reduce brake size. First, we calculated the temperature rise of disc through heat capacity formula and CAE
analysis. Second, we analyzed the housing and carrier stiffness of caliper to select the reasonable condition.
Finally, the superiorities of the developed brake system were verified by heat capacity, consumption liquid
level, braking feeling, judder, wear test and regenerative braking cooperation control analysis. A developed
brake system is expected to be useful for brake system of light compact platform.
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Fig. 3 Comparison of specification and lightweight between
existing model and new model

Fig. 4 Chassis module result of brake system

o

8% 34

Disc Swept Volume % AFA| 2& 3=k
A AEE npx taI0 gaiA 21 Al
&% A& At Fig 5= 98%
ERlaL 9tk A wke} Zo] AakE
A Az b7 Y A 5= 513°C
o} % E_d' e} Zol JJr’:?fL trg9 &% 4

ok o ox
o g to

o
eI =)

oo & of i
ol mu rob ot

H

ol}«
i #%
o i

2

NoyE [ 32 & © o px

.

ASotEsta XM12d, M2s, 2020

gk

[]
540
513
420
300

180

60

I
= x> L E

2

ol
-

o 32
1 =

o
wo Mo
por

N
-

)

S
>

ox,
o

]

of

w M

(o]

o 7

AR A|FA2E Aol T AT

NT11-Nodal temperature(Scalar value)
02

4 980E +02
rl‘,S‘BEQi‘
42176402
—3836E«2
r] AS5E+02
#-3074E+402

26926402
2311E+02
1.930E+02

1.548E402

(a) Temperature contour plot of disc
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Fig. 5 Analysis result of heat capacity for disc
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+ Deflection : 0.219mm
+ Max Stress : 440 MPa

+ Deflection : 0.140mm

+ Max Stress : 270 MPa

Fig. 6 Analysis result for stiffness for housing
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Fig. 7 Analysis result for stiffness for carrier
2.5. %7 3 24

2.5.1. &% H7}
A=} %X ZANA iz 255 AAO R A
4% Wrke SR taae) 25 A
ﬂiﬂ v H o] Thermo CoupleS A3}
A 2748 500m 7l2lol thgk 1&g wkEg
2 A% B9l W7t A vaa
500°C2 AZE Qo de3k 34 Aol 51308 &
Abg AshE ERE 2S 8ele S 9k dEd v
sh o] 74 tleae] AW 54 welghe v 650°C
= [

32 _llN' e

ro "

¢
bt
Jo rf & |o wlo oo

27} SEREE Ade] W] MAE S gk Wb,
B AS A 48 PAH D8 20 2 4

2.5.2. 289
t2z d85 371l

2 A3 A7}

oJoj A Zie] ¥l Tt

Ao

10

B712 Fasgiet. AeH o] 2o NG A A 5HS
AAshe W T2 AARA ool 4o A
FAola 5T A Fx & 5 A I 59,
A olEke] B3R wg AER g7 Z7181] wit
o] A7 Zwo) A ) HalaiA P} aelna 7
HE A7) o He] 2.4 Mg} e A S B
dho] FEF BHS AT R A0 5 4Ae sl
oF 3t}

oZje] Fig. 82 AA} 23} A= BElo] A g olef
2 AlE 3 vlal AAHE Uehfiar glok WA, Fig 8] (a)
o] 29905 7ol T S5 HlwE fiste] Abgol
1eH7] 558 Aol M 4853 gl BAF REle] &89
e A HlaskiTt. A Hhe o], 2 B
AAF B oin] e Rhel) dske] AARE g enw
o] $AIE 2= AR ASHLH, 1] 558 Al
A ALy a1 9= BAF Rdlal= B 3 ks A8
S 2 Ao AZHgI, 2717 1 e Tobar
oA Ak kel vl vl mE FalA AnEl 20
L il AZE A3} 209 220 A7k ArE ol
@ % g9lck

oj9} & AE 7INoE Fig. 89 (b)olA ¢ o]
AApel 483 At 0.3g AxHE B 0.6g 3k Gl
th3te] Pedal Efforts= 3 41%°] /HAg3E &< o

£2%% GRAPH

A company Model
200
New Model —_—
S 120 [ B company Model —— il
o
g b———
« /
- =
000
no® ®» & % ® MW ® QW W 0 @m wm wW

2r(BaR)

(a) Consumption liquid level of calipers

[Pedal Effort] [Pedal Travel]
N 03¢ . 0.3
Z:3kgt 40mn
4 Zkgf 31mm
New model A company model New model A company model

(b) Brake feeling

Fig. 8 Test result for consumption liquid level and brake
feeling
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Fig. 10 Analysis result for stiffness for carrier
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11 Regenerative braking cooperation control on eco—
friendly cars such as EV and HEV
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