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Abstract - Brake judder is one of the most serous problems in automotive-brake systems.it has not been
eradicated despite all the efforts that many researchers and engineers have made the reduce it by studying its
causes and mechanisms. Brake discs play a significant role in judder.The driver experiences judder as vi-
brations in the steering wheel,brake pedal and floor.in the higher freqency range.the structural vibrations are
accompanied by a sound. Brake judder primarily affects the comfort but could,when confronting an inex-
perienced driver for the first time,lead to faulty reactions and reduced driving safety.

Key words : brake judder, vibration, brake disc

L M2

Bola Hgg e W A9 sS 4o
7y BEeola HEo] MF2 IF =5 €471
e dde LRtk dRbH o R u&olA Beola
£ 8w dide] sy i Ao st 2
< F712 HART.FE A4 2H Y FA9 &=
TUE REE 719 ¥ = Abel7h YA ALY
FORAAY =29 HhEo] Azl Fal A AHA)
of AHAY =F 7|05 T A= L 5

TCorresponding author:hhmoon@osan.ac.kr
Copyright (© 2016 by The Korean Institute of Gas

- 40 -

oG e Fulo| e 271X 2] F2AHUA AF
o] WA=t st Aol E e golH
7150 B g2 FHgolal vigAag ot
Fg P92 400-500HZ A S = YERAT
2R 5 Bela At GA AAE & oy
zheke] Fa& =0 Hl#E sty Yehdtt

W =o] npEAje] Exlo] 2Ee T E& s}
A 2" Aol dde|drt o] B2 HAES
ZE Y FA Zo] H o] HUlo] H=t o=
HAG Aoz 2H ZW 257 IA Asd A
oA #l= &Ale] Bxlo] 23 &HE A vpt
A2 BH W HAEo Zojxl Aotk =
o} 2H9 vjEY 257} o] YEdLeE AE



U= Hgol =9 o 4d

HoluA =™ F4538H sj =2 Xdﬂxﬂﬂ} uhEA 7}
npEE o] FXo] &0 1741 "t o] BXE°] &t
2&tA ZE | B A E A llA %Eﬂ 9 &
A HA 23t 83E 7 S o] ZojA et
A8 I F A7) 650-700C 7H7ko] &2
7HE B2 A2 £300] A FHokA AEE 23
I AjtEol = bE ks FAEA WY B
THE FHE ThEWA WY S e |
o tFEe] des yde s :{/\17} Ao &
£°] 4007C,550°C,650C900C ©] T}

Rhef 2=t 8 R wAsHA il
AsHA BlolZg A&std AR 7130l BAglol
ol Aol WA F ATA BHola W &
TE 59 AF 28la A FF el vl st
EopER xPzﬂﬂ A sdAE 22 A< JH
co] Adejol] AFE 7stof ok it wheba] & AT
A= Beola Xﬁlﬂ(judder)?ﬂ_*J% Ak 3
< ol Fr,

Il. o2& Hi&

21 B3jo|3 Ao Lol

A5z o Byola 253 XF-e 100,500, &=
+ 1000Hzo A UEbd™ o7& AH (judder)2tal
st XA} $A0] =2 Agxe] o] v
dRle 2 g 2ok (29 Y, txde Wy
(b)HIAE SR (H == A2 st glom
WA E(cold judder)= 718FshE Q1 WS HIA A
URE HIA Y F2, e WA nhESo] glor A
H(judder)= ¥t AH ot E3F AY R vERdTh

Fig. 2.1, Fig. 2.2 ol °|3 @5 wj&ol Beol2
AG7E A gy RuEa y F= dAE5Ed
(Fig. 2.5), B 8lo|= #l'd B (Fig. 2.6)9] o] Y
By A4S T4 2 tzae] Gl o

Broke disc

Brake dist Brake disc

Broke pod

Run-out Roughness

@ ®) ©
Fig. 2.1. Transition of Disc Thickness, Irregularity
Wear.
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Fig. 2.2. Disc formation by thermal expantion.
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Fig. 2.4. Abnormal wear of Disc Pad.

S 41 - k=7~ 8 3] 2] #2078 A13 2016 29



M

22 =23o|3 XN &
Beola A7t 2AEE dle] o2 74 o
T AT 7 RISHA Yehds @7l 24 F
72 dehdth kA= dEg ™ol E b4

© Beola HE ¥y d/delth

Fig. 2.5. Handle Vaibration by Brake Judder.

Fig. 2.6. Shuddering of Brake Pedal by Brake
Judder.
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Fig. 3.2. Coefficient of Friction Brake Pad.
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Fig. 3.3. Thermal expantion of Brake Disc.
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Fig. 3.5. Frictional force of Brake Dic.

S 43 - Shar k283 2] A208 A1 2016 22



M
%

Fig. 3.5 =rpzEo] dAsts Ay g2El]
A2 vp@A ol o3 & g FFo] Hol A
& ATk

V.

Z2E

A A

AS FHsA e AL

Fig. 4.2. Grinding of Brake Disc.
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