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Analysis of Vibration Behavior of Full Vehicle during Brake Judder
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ABSTRACT

A variety of components and systemsin a vehicle are
involved in brake judder. Up to the present, many papers
have explored the roles of the brake and suspension in
judder, but quite few have taken up the analysis of the
vibration behavior of transfer systems, such as the
steering system, subframe and body, from a viewpoint
of their impact to brake judder.

This study employed bench tests to reproduce driving
conditions. In order to analyze the transfer system,
vibration of the entire vehicle was measured and
behavior analysis was performed by visualization of
vibration phenomena. Much was learned about the
vibration behavior of the steering system, subframe and
body, and the basic mechanism of brake judder involving
the entire vehicle was proposed.

In addition, the influential factors in the transfer
system were identified, and the contribution of each was
analyzed.
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Fig. 8 Operational deflection shape at TPE

Fig. 6 Steering wheel acceleration: peak hold data (subframe and body)
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Fig. 9 Basic mechanism of brake judder
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Fig. 10 Body stiffness level without subframe

gobooobooobobobboobooobooooboo
gbobooboobooboooboooobobobobooboog
O00MFg. 12000000000 0O0ODOOOODDOO
gboboooooooboobobobobobooboooo
gobbooooooooooboooooooobobooboooog
gboboooboooboooboobobobobobobooo
gbobobobobooobooboobobobobooooo

gbobooboboboboooboooooooboooban
goboboooooooboobobobobobooooo
gbobooooobooobobobobobobooboooo
gboboooooooboboboboboboboooo
gbobooobooooobooboboboboboboooo
0000 Fg.130000000000C0000O0O0O Fig.
14 0000000000 00DOO00D00O00 00O
goboboooooooooobooooooobobooooooo
gbobooooooobobobobobobobooo
gboboooobooboobooboboooo

gbobobobobobooobooooobooooobon
gboboooooooboobobobobobooboooo
gbobooooobooobooboboboboboboooo
gobobooooooobooboboboboboboooog
gboboooooboooboobobobobobooboooo
goobooooogoo

43. 00000000

gooooobboboboobobobooooooooooooo
gobobooooooooboobooooooboboooogoo
gobobooobooooooobooooooobooboooo
gooobobooooooboobbooooooboooboboboooo
goboooooooooobooooboooboooobooon

Lower arm bushing point

64% X

4 Original body
[0 Reinforced body

[ Reinforced body with rigid mount
I I I

Displacement: lower arm bushing point

Fig. 11 Body stiffness level with subframe

0540



gbobooboooboobooboboboboooooo

ubmoooooobooog
gbmoooooooogo
ubmoooooooog
goobobobooboobobooooooooooooo
goooboboooooobooooooobooboooo
obobooboooooooboobooboboboboooo
gbobooboooooogooan

Rotational friction
Pl
\

1) (2 3 4)

Rotational transfer ratio
5.

0 45 90 135 180
Yoke joint phase [deg]

Fig. 13 Characteristics of column shaft

Phase: (1)

Phase: (2)

Phase: (3)

Phase: (4)

Rotational acceleration: steering wheel

Fig. 14 Result of track test

goood

gboboboobobobobobobooooooon
gboboobooooobooboobooboboboboooog
gboboobooboobooooooobooboboboono
oboobobo
goorrEOODOOO0O0OOO0DOODOOOOOOOOOO0OD
goobbooooooobobooooooobobooooon
gobobooooobbooobobbooooobooo
obmooooooooooooboobobobooboo
gboboboboboboboboboboban
gbooooooooobobobobooooogo
gbmooobooooooooobooboboboobon
gboboboboobobobobobooboboo
gbobobooboobobobobobobobob
gboobooooooooboobobon
gbmooobooooooooobooboboboban
gbobobobobobobobuoboboboo
gbobobobobobobobobobobon
gbooboboooboboboboboboboob
gbooooooobo

gooo

00Mooodoooooooooooooo—0ooog
00o0oo0oooooooooD—000o000o0oo
00000000 No0.100-99, p.9-12(1999)

0 O CAbdelhamid, M. K.: Brake Judder Analysis Using Transfer
Functions, SAE Paper 973018(1997)

0 0O Kim, M. G., et al. : Sensitivity Analysis of Chassis System
to Improve Shimmy and Brake Judder Vibration on
Steering Wheel, SAE Paper 960734(1996)

0 O OGassmann, S., et al. : Excitation and Transfer Mechanism
of Brake Judder, SAE Paper 931880(1993)

0 O Ode Vries, A., et al. : The Brake Judder Phenomenon, SAE
Paper 891329(1989)

00Mooo00ooooooooooooooooog
00000000 0O0OHonda R&D Technical Review,
Vol.13, No.1, p.99-104

e000Om

g 550





