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Abstract Taking the spherical sliding bearings with orifice throttling as the research object, the mathematical model of
lubrication of spherical hybrid sliding bearings is established and the Reynolds equation under laminar flow state is deduced from
this model. The pressure distribution of the oil chamber and oil edge are calculated according to the flow conservation principle of
the orifice throttle. Combining with the finite difference method and relaxation iterative method to solve the disturbance pressure
control equation which is derived by means of perturbation method. The stiffness coefficient and damping coefficient of spherical
sliding bearings are used to study the influence of supply pressure, rotating speed, average oil film clearance and other parameters
on the dynamic characteristics coefficient of the bearing through numerical analysis. The results show that as the oil film clearance
decreases and the oil supply pressure increases, the stiffness coefficient and damping coefficient will increase accordingly. As the
rotating speed increases, the changing trend of the direct stiffness is small while the decreasing trend of the direct damping is
obvious. When the oil film clearance is 20 pwm, the stiffness coefficient and damping coefficient of spherical hybrid sliding
bearings reach the maximum. The increasing of rotating speed has little effect on the stiffness while the damping coefficient will be
significantly reduced.
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Fig.1  Shaft system structure
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