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Brake Squeal Noise Due to Disk Misalignment
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Abstract

In order to investigate the mechanism of brake squeal noise, the sound and vibration of an actual

brake system were measured using a brake dynamometer.

The experimental results show that disc

run-out varies with brake line pressure and the factor of squeal generation is the run-out duc to the
misalignment of brake disk. A three degrees of freedom friction model is developed for the disk brake
system where the mn-out effect and nonlinear friction characteristic are considered. The results of
numerical analysis of the model agree well with the experimental results. Also. the stability analysis of
the model was performed to predict the generation of brake squeal due to the design parameter
modification of brake systems. The results show that the squeal gencration depends on the run-out
rather than the friction characteristic between the pad and the disk of brake.
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Fig. 2 Squeal measurement

(a) Brake line pressure
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(a) Sound pressure when squeal occurs

(b) Acceleration of the caliper when squeal occurs
Fig. 3 Waterfall diagram
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Fig. 4 Power spectrum of the sound

without braking
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(a) Sound level
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(b) Brake torque

(c) Run-out
Fig. 5 Time response when squeal occurs
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(b) Brake torque
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(c) Brake torque when not braking
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Fig. 8 Friction curve
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Fig. 11 3-DOF friction model
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(a) Disk RPM
Fig. 12 Experimental results
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Fig. 14 Comparison of caliper acceleration

Fig. 13& 2] vjaels 4904 =449 v
2Ug wzd AT (), WA wHe] T
23 7 ohgol o8 WaHI AFLsI] T
2 RPMe] Zol&el wel nhaEel wWaFs)o
o] AR ¥ 4 Ak Fig 4= 2@}
AgdanA Aevy ASEE W Aotk
(a), D)X Helol2F b8 F )22 RPMe]
Aopo) weh AXE o] FopdE AL
Sit}. o)k o] mI ARe] ANTHL
o 24 Fig. 119 3 DOF nigede 2
A velela Azde] SHdE Hge 5 e
& B9,

1.‘_

}_

3.2 oA A
3. 19 dMo)A ALEHE S BF 2uE Heo)
2 A4Ed) $ERANS FALES FT 9

AAEE EASHY Hyo)a A|xEe] otAA &
& stk tlae] RPM 239 @A 7he
ol & AFE7)9 km/hE A2 aed
40 RPMo.& &9t}h Fig. 16% @ oF%e] 001

f“*'l__'O]

=
= -3l J
r‘
I



2003

mm% w2k 006 mme @ t2e] $j4A ]
th A71A (a)= d opd 98 & sje F7)ut
B (DAME | op o]ele] o7 F7
2 24 5= quasi-period @Z4fo] wAlElAl

o F Ak o)A tlxazm ¥ oo 9F|
Y 540 UEIE-E BHAFE ALEA A&

i np

1l

tlo

Wol wetgal A 5 A& vdh Fig 168
A obse] Arlel WE BrERE el e

2 @ ol 27|7F 004 mm Ho AXA &
A ggo] WARS & F vk Fig 17
& Al Wil uE $HEAHS B3] §
3 | ofbxd 93 EQHd 9o WAIA =
gl of%o] Z7]E 001 mm= b}_ﬂ w2 A 4
et g YPHAEE el Aotk wiE
F7F St wE AR FEe] AA
AL B F Avh a2y n@ASF AXE
Fig. 159] (b)¢k 3ol 2] F71& z2 H= &

X 1o

ol

At Fgo] WA A= gskrh webA wiEA
g9 F7h7k Beolae AFHWE AA =
9L € 4 Joy 287 2L 35 Jl AEE
2N AHE delgas ¥ e As
Aot
it N
i
G TN RN R, R B VDR P OR[N T 1o, NS L G A L FS 9.
A
P \‘*__;_d--"/
(a) 0.01 mm (b) 0.06 mm
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Fig. 17 Phase diagram due to friction coefficient
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