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The study on the influence of contact pressure distribution on brake squeal analysis
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ABSTRACT

Recently in the automotive brake industry brake squeal noise has become one of the top automotive
quality warranty issues. The contact pressure is used to predict friction coupling in the brake squeal

analysis. The formulation of friction coupling has performed by nonlinear static analysis prior to the complex

eigenvalue analysis. This paper proposes a validation methodology of squeal analysis using modal testing and
contact analysis and examines the effect of predicted contact pressure that leads to the discrepancy between

unstable complex mode and squeal frequency. This studies compose a three step validation process

examining the modal characteristics of component and assembly loaded contact pressure using modal testing

and FEM analysis and verifying the contact pressure distribution using nonlinear static analysis and

experiment. Finally, the unstable modes from complex eigenvalue analysis and realistic squeal frequency

the noise dynamometer are investigated.
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Fig.1 Research procedures for squeal analysis
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Fig.2 Brake system model for squeal analysis

(a)Rigid Body Element
Fig.3 Boundary condition

(b) Spring Element
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Table 1 Result of modal analysis

Mode 8% FEM (Hz) | Error(%)
tlo]el(Hz)
1 1128 1114.2 1.21
2 6356 6321.1 0.55
3 8052.4 8105.7 -0.66
4 10868 10887 0.17
) 12400 12497 0.78
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(a) Piston Pad

(b)Finger Pad

Fig.4 Static contact pressure analysis
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Fig.5 Dynamic contact pressure
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Fig.7 Contact pressure distribution
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(b) Realistic Pad(with topography)
Fig.10 Real part of eigenvalue and squeal frequency
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