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Abstract: This study provides the finite-element (FE) squeal-model predicting friction-induced noise with respect to
several friction materials that have different friction characteristics. The friction curve and the corresponding friction
noise were measured for four friction materials (Cu, Ni, Al, Mg) using the pin-on-disk and reciprocating friction system.
The slope of the friction curve linearized at the sliding velocity was applied to the FE model. The unstable modes in the
complex eigenvalue analysis were shown to correspond to the squeal frequencies that existed in the experiment.
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Table 1 Material Data

Density Modulus of | Poisson’s
[g/cm3] | elasticity[GPa] ratio
Cu 8.92 130 0.34
. Ni 8.90 200 0.31
Pin
Al 2.7 70 0.35
Mg 1.738 45 0.25
Disk/Plate | Steel 7.85 210 0.3

(a)

Weight
v

Acceleration sepsor'y
Contact
point

—

. (b)

Contact
point

-V
..SMotor

Fig. 1 Test set up; (a) Reciprocating system, (b) Pin-on-

disk system
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Fig. 2 Test mode in experiment; (a) Reciprocationg
system, (b) Pin-on-disk system
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Fig. 4 Power spectrum of squeak noise in reciprocating
test at 500g weigh, 0.15m/s sliding velocity for
300sec; (a) Cu, (b) Ni, (c) Al, (d) Mg
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Fig. 5 Friction curve and curve fitting graph; (a) Cu, (b)
Ni, (c) Al, (d) Mg in Pin-on-disk test at 27 cycle
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Fig. 7 Pin-on-disk system; (a) 3D model, (b) FE model
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