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Modeling and Analysis of Brake Judder of Middle Size Bus
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In the high speed driving conditions, the o2 FY3T) AFA B0l FYPHE Sk By o
vibrational phenomena with relation to chassis 2 g3} 288 T BAE AT M A
system are becoming more important factors in o) o= 2%29 Av)(Shimmy) AE 87 of
oaan 1M G 170
is desi d devel t. In thi
chassis design an evelopment. In this paper o gAaY. AEEDY Wa2 g AW Elolo]

Commercial Dynamic program is used to model
middle size bus for brake judder phenomenon. To
verify the effects of a body structure in brake
judder, body structure is modeled in flexible. Also
mode shapes and frequencies are obtained from

Commercial FEA program in the same condition of

experimental test. The simulation results are
compared to the experimental results and
summarized

= Q7480 Brake Judder(E@lolZ AHt),

BTV(ASEZWE), Shimmy(A 1))

« ABWSL 7| AR
o ARYetE 2 AMAT Bhetg

489

Atolo] A AFH] UFL WINAZ Folo AL
ok Aed R o3 2gEE geyger 2
shA gk

AP (Shimmy) X §9] Z9E 933 HEdA
Bt 1 £5g "ojud Zade Aol
FA, BHolz Ao A9 vy We &
Edigel Ax ZAgc ol £xdA(Fas
i)l ARAIZ(AHAl,  Suspension  system,

Steering system)2] ZHAF$7 TEHA 2R
o] dAste FHAA A& EHEH Bage
LA $oh 2 AFoME Bola Ziﬂoﬂ 2l
& Ao JFgFS a°]’.‘i’.7] Aste] AA S
AA 2 2R3t
gt 2o AFRE =

Fp el X F =g Addssich
598 =Z=23%W(dynamic program)g ©]43lo
Byola Ao oigd mdg U HHe 43

sto] 4 A vl LEY Tk

FE % Beolz Ay

E



2. 2giot3 MG

2.1 23013 Ady &2

AP} (Shimmy)E Elolol/8 349 7E
o412 23 AEFIE)0 T LA
Bgola Al Etolo)/8 A 24 £
Arog FAsd w4t Hygela AUe
AFA g3 Bz EL3 WEBTVbrake
torque varation)®] 7}R Fagrt 4F AE o
A (Steering syetem, Suspension, x}A)9} 238}
o XA BEHY F ~eo)y Ho Ay
% (nibble), A& 931 F (shake)¥} Beojz #Alg
9] ®E (pulsation)5o) F9HE AFot!

=
T
:‘lv

2.2 2y0l32 MOU9 2F
Ade 2 ZIRFBTV)SY 96 d&) F 7}

Nz B2HHed

1) 7VAA Ao (mechanical judder: o] &ejel A
He dutdoz A Fasg 7pxdg 24 wF
Z2 dazm 574 HE(DTV.disc thickness

variation)o]} E=Heo HAEE oJFPH out of
cylindricity of the drum)ol 3 #A(disc or

drum)®] %50 @&} b2 (pad or lining) & %
BaEAs BRsE Aoz RN R AF
€ 3AA opFHY AP HYPHez JY
Atk BelA ol Fd Are ZAAR HFFEA)
9% Ag-7lA4H Az RaErE o =33
M LA AF EHE Byola FEE T3
o Ugd AL tpolt abg ARAlS Bo2o]
a fdeidd e 53 J3E Tk A
Hgdg. dze old 8 ¥, vyela
dg #BF, 283 gae F20 JEgL =2t

i,
o
L

Eal

il

2) €3 Atl(thermal judder): °] #EEje] A4
e 7144 AdEo 3 A AHHEF
6-123hH 9] FHFE A gukyl Byola
AAYG AFe A 2xu 3319 EAHES

o
3T -

14

+9

>
T

ar

490

AAUNEES HHA F99 ofZAce MFoR
23 glck o] WEL whEHAA o] TAF
w2t op@aje] gahy Wsizk 477 9ol
HAA F9o EH 472 @] #FHE Ao

540)g?

23 8¢ 3R

AE Ex HEBTV) 2% /138 ez K
SAR A& ARAARY AF A HEER
el 2F & drbA, 234 282 A 59
3 B0 &S, "N @74 LHR

2EY 18 A5FE
=& B#olza AHNule 71z 2 AgHAL g
=
Out of
Cylindricity
BTV
FV
Acceleration
[
[ | ] 1
. Steering . Brake
Suspension 2+
system pedal
Fig 1 Excitation and Transfer
of Brake Judder
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Fig. 2 Waterfall and Color map at 90C
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Fig. 4 The Multi Body Model
of Chassis
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Fig. 5 Finite Element Model
of Body Structure
Mode number 25355 (Hz)
1-6 ZARE
7 8.67
8 12.35
9 20.39
10 20.87
11 21.47
12 23.22
13 23.23
14 23.42
15 24.31
16 2474
17 25.78
18 29.29
19 32.52
20 33.69
21 34.99

Table 1 The number of Modes and

Natural Frequencies
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Fig. 6 Full Car Model
with Flexible Body
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Fig. 7 Drag Link X Direction



(b) A=A

Fig. 8 Floor Z Direction
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(b) A

Fig. 9 Steering Wheel Y Direction(Angular)
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