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ABSTRACT

This paper proposes a method to calculate the static characteristics of the FDBs with the curved
surface. The general Reynolds equations are derived for the curved surfaces in the @5 plane. And the
Reynolds equation is transformed to the finite element equations by considering the continuity of
pressure and flow at the interface between the curved, journal and the thrust bearings. It also
includes the Reynolds boundary condition in the numerical analysis to simulate the cavitation
phenomenon. The static characteristics of the coupled journal and conical bearings were investigated
due to the variation of conical angle. It shows that the conical angle is one of the important design
parameters affecting the static and dynamic characteristics of FDBs.
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Table 1 Major design parameter of coupled
journal and conical FDBs

Design Upper | Lower | Upper | Lower
parameter journal | journal [ conical | conical
Bearing width | 800 | 0.800 | 2424 | 2.424
[mm]
Clearance 2.5 2.5 9.0 9.0
[¢m]
Number of 10 10 16 16
groove [-]
Groove angle 20 20 30 30
[degree]
Groovedepth | - 5 5.0 100 | 100
[ym]
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distribution in the FDBs
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Table 2 Analysis result of static characteristics
Static Surface inclination, | [degree]
characteristics 15 10 45 60 75

Max. | Journal | 1.832 | 1.833 | 1.833 | 1.833 | 1.833

pressure
[MPa] | Conical | 0.351 | 0.413 | 0.462 | 0.496 | 0.515
Frictiontorque | 4 304 | 1 871 | 2.540 | 3.181 | 3.648
[mNm]
F, [N] 1.061 | 1.093 | 1.033 | 0.911 | 0.793
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Table 3 Analysis result of dynamic characteristics
Dynamic Surface inclination, §/ [degree]
characteristics 15 30 45 60 75

K [MN/m]} 0.178 | 0.899 | 2.234 | 3.858 | 5.230

Ky o, [Nmirad)|28.958 | 41.741 |52.666 | 58.234 | 56.427
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