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Abstract This paper presents the analytical-FE (finite element) squeal model, which can provide the efficient
simulation time and accuracy. The system geometry and the extraction of the vibration modes were constructed using
the finite element method. Instead, the friction contact model was derived from theoretical contact kinematics of the
rotating disc and the stationary pads. This modeling procedure was incorporated into the perturbed equations of motion
based on the finite elements of the system. Throughout the analytical-FE squeal model, the accuracy of linear stability
analysis and the simulation time of FE squeal analysis were improved. In addition, the sensitivity of contact stiffness
on brake squeal and the mode-coupling mechanism were provided by the system parameter study.
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[Fig. 2] Model of contact stiffness between a rotating
disc and two stationary pads
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[Fig. 3] Frequency loci with respect to contact stiffness;
K(%) is the percentile ratio of k. to its

nominal value, dot represents the positive real
parts.
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[Fig. 4] Accumulated positive real parts with respect to
contact stiffness k.. in the plot of frequency
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[Fig. 5] Positive real parts of the squeal modes with
respect to the contact stiffness K(%) and

frequency.
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[Fig. 6] Frequency loci of the squeal mode around
3,000Hz; dot represents the positive real parts.
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[Fig. 7] Frequency loci of the squeal mode around
4,000Hz; dot represents the positive real parts.

[Table 1] Nominal values of system parameters

Parameter Symbol Value
Preload N, 2000V
contact 10 _3
stiffness kc 10X 107 Nm
caliper 6 1
stiffness kb 2.13<10"Nm
rotating -1
speed 07 6rad s
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