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Determination of the Dynamic Coefficients of the Coupled Journal and Thrust Bearings
by the Perturbation Method
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ABSTRACT

This paper proposes a method to calculate the stiffness and the damping coefficients of the coupled journal and thrust
bearings. The Reynolds equations and their perturbation equations are transformed to the finite element equations by
considering the continuity of pressure and flow at the interface between bearings. The Reynolds boundary condition is used in
the numerical analysis to simulate the cavitation phenomena. The dynamic coefficients of the proposed method are compared
with those of the numerical differentiation of the loads with respect to finite displacements and velocities of bearing center. It
shows that the proposed method is more accurate and efficient than the differentiation method.
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Fig. 1 Coordinate system of the coupled journal
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Table 1 Major design parameters of the FDBs ox300 _
- Journal - i - Thrust. s el
. . Upper: 2.4 Upper: 1.6 ’ ..---
Bearing width (mm) Lower: 1.5 | Lower: 1.6 1% aKw
Radial clearance (um) 2.8 - T siesn monmre e
Axial total clearance (um) - 18 é o
Groove pattern Herringbone | Herringbone &
Number of grooves 9 12 05
Groove depth (um) 6 10 A
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ofating speed (rpm) 7200 (a) Radial stiffness
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