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The Optimal Design of Suspension Module for Brake Judder Reduction
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Abstract

The brake judder comes from non-uniformities in the tire/wheel assembly caused by mechanical effects
such as a brake torque variation (BTV). A disc thickness variation (DTV) related with the kinematic behavior
of the disc was investigated a main source of BTV. In this study, a dynamic model with brake corner assembly
of full vehicle using MSC.ADAMS was correlated by experiment of judder phenomenon. Judder was
generated and correlated systematically by judder experiment in chassis and brake dynamometer from
variation in the thickness of the disc. Also it has been found a judder transfer path and variation of the braking
pressure. Through analysis of transfer function and movement of subsystem caused by BTV generation,
design parameters have been found. Based on the results obtained from parameter study of suspension module,
the effective design process and developed model with brake corner assembly was suggested for vibration
reduction of steering wheel caused by the judder phenomenon.
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Fig. 1 Brake DTV modeling
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Fig. 6 DTV measurement of grinded disc

1215



g =, 28 XH‘Q% 7
Tachometer A rpm = FASSE 7S
®, 0, @= 1 F 7245 /\]'%O]'MJ—, @©, @,
®, ® @ 0,09 023 F 7EEAE A
%t} Fig. 8 & RWT (Rotating Wheel Torquemeter)”}
Efolofe] Aty RHFS UERH, o3
EAE SAS "

1 2} DTV °f &gk 2}ke] ¢1% BCA -2 BTV
§ UYL Aol A3 SR A
]0}04 AL &2 QT% Ho]a EEU]’
AEFo] vYEhES g

Ty;
b1
Nl

[::) - 1LY
Py Wy Reaus g ey

A —

Fig. 7 Acceleration measuring points

Fig. 8 Rotating Wheel Torquemeter (RWT)
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Fig. 11 Correlation of shimmy phenomenon: (a) test, (b)
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Fig. 12 MSC.ADAMS optimization method
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Fig. 13 Optimization results of the steering wheel
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Fig. 15 Suspension modification part for judder analysis
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