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ABSTRACT

The brake squeal propensity due to the friction-velocity curve is numerically investigated. The fi-

nite element models for the disc and pad are correlated with the modal test. In the friction-engaged

system modeling, the friction function is linearized at the equilibrium. The damping term induced by

friction-velocity slope is incorporated into the equations of motion. In the complex eigenvalue analy-

sis, it is found that the pad shear mode is very sensitive to the friction curve. The results shows

that the squeal propensity of the pad shear mode can be controlled by the design parameters such as

pressure and stiffness.
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Fig. 1 Brake squeal FEM model
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Table 1 Material table
Elastic 5 . s
Material modulus Dell(l S;ty3 Proaltsif)(fg] S
[E][GPa] [p]lkg/m’]
Disc Grey 120.2 6900 0.28
cast 1ron
Back | gl 200 7850 0.3
plate
X: 2.95
Friction | Organic Y: 2.95 1590 0.25
7: 035
Table 2 Modal test of disc
Hammering
Mode shape | FEM[Hz] test[Hz] Error[%)]
9 1152.0 1152 0
() 2544.9 2560 0.6
© 4030.3 4160 3.1
e 5591.6 5760 2.9
o) 7208.2 7488 3.7
e 8872.5 9280 44
Table 3 Modal test of pad
Hammering
Mode shape | FEM[Hz] test[Hz] Error[%]
e1Eh 2104 2112 038
e 3072 3136 2.04
(R 5571 5568 0.54
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Fig. 2 Complex eigenvalue analysis(ji=constant)
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(a) System mode shape

(b) Pad mode shape

Fig. 7 Unstable pad shear mode
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