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Abstract: This study provided the analytical model describing the friction-induced noise in the ball joint system under
the edge loading condition. The frictional and conformal contact kinematics between the spherical bearing and the
hemispherical socket was derived and the dynamic equations of the perturbed motion were established. The numerical
results revealed that the bending modes of the ball joint system can become unstable due to friction, and the axial load
and contact stiffness strongly influenced the dynamic instability. In contrast, the tilting angle of the socket was not
found to significantly contribute to the dynamic instability of the ball joint.
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Fig. 1 Configuration of ball joint model under edge
loading (a) overview (b) side view
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Table 1 Nominal values of system parameters

Parameter Symbol Value
Radius of ball R 16mm
Length of beam L 250mm
Radius of beam R, 10mm

Density of beam P 7820kg -m ™
Young's modulus E 207GPa
Nominal axial load N, 1000N
Nominal contact stiffness k, 5.0x10°N - m™

pressure [N m'z]

¢ [deg]

6 [deg]

Fig. 4 Pressure distribution for ¢ =go°
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Fig. 7 Real parts of eigenvalues with respect to the
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