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Stability analysis of the rotating and stationary grooved journal bearings
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ABSTRACT

This research investigates the stability analysis for the rotating and the stationary grooved
journal bearing. The dynamic coefficients of the journal bearing are calculated by using FEM
and the perturbation method. When journal bearing is in whirling motion, the dynamic
coefficients have time-varying components as a sine wave due to the reaction force of oil film
toward the center of journal even in the steady state. The solutions for the equations of
motion can be assumed as the Fourier series expansion. The equations of motion can be
rewritten as the linear algebraic equations with respect to the Fourier coefficients. Then,
stability of the grooved journal bearing can be calculated by Hill’s infinite determinant. The
periodic function of dynamic coefficients is derived using Fourier Fast Transform(FFT).The
stability of journal bearing is determined as rotating speed increases and the stability of
rotating grooved journal bearing is compared and discussed with the stability of stationary

grooved journal bearing.
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(a) Stationary groove

(b) Rotating groove
Figure 1. Coordinate system of the journal
bearing with stationary and rotating grooves
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Table 1. Design parameter of journal bearing

Parameter Value
Clearance, ¢ [um] 1.85
Radius, , R [m] 0.0015
Length, L [m] 0.00185
Number of grooves[ - ] 8
Groove angle[degree] 20
Groove depth[pm] S
Groove width ratio[ - ] 0.38
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Figure 2. Variation of the dynamic coefficient
of the rotating and stationary grooved journal
bearing at 7200rpm, ¢ =0.1
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