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Dynamic Characteristics of Journal Bearings Considering Bearing Span
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ABSTRACT

This paper numerically analyzes the dynamic characteristics of a spindle system supported by two

identical journal bearingsconsidering bearing span that has dynamic load due to its mass unbalance.

The Reynolds equation is transformed to solve a herringbone grooved journal bearing. The Reynolds

equations are solved using FEM in order to calculate the pressure distribution in a fluid film. Reaction
forces and friction torque are obtained by integrating the pressure and shear stress along the fluid

film, respectively. Dynamic behaviors, such as whirl radius or angular displacement of a rotor, are

determined by solving its nonlinear equations of motion with the Runge-Kutta method. This research

shows that the same bearing spans of upper and lower journal bearings produce the minimum runout

and friction torque of a spindle system.
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Fig. 1 Geometry of two journal bearings con-

sidering bearing span
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Table 1 Design parameters of the herringbone
grooved journal bearing

Nominal clearance, ¢ 3 [ gml]
Radius, R 0.00175 [m]
Length, L 0.00175 [m]

Fluid viscosity, u 0.018094 [Pa - s]

Number of grooves, N; | 8

20 [degreel

Groove angle, a

Groove depth, ¢ 45 [ pm]
Groove width ratio, & | 0.5 [-]
Ambient pressure, », | 0.0 [N/m?]
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Fig. 3 Time variation of reaction force in X direction due to variation of upper journal bearing
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journal bearing span
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