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Abstract: To solve the problem of shaft system inclination in the actual operation of marine
tilting-pad thrust bearing, a thermo-elasto-hydro-dynamic ( TEHD) model of tilting-pad thrust
bearing is established, and the influence of inclination state on the static and dynamic
performances of the bearing is studied. Firstly, a mathematical model is proposed to describe the
inclination state with two parameters of inclined angle and axis projection angle. Then, the static
and dynamic characteristics of the bearing are solved by combining the TEHD model and the axial
oil film stiffness and damping coefficient solution model. Finally, the influences of inclined angle
and axis projection angle on the static and dynamic characteristics of tilting-pad thrust bearing are
analyzed. The static performance parameters include load, minimum oil film thickness, maximum
oil film pressure and maximum oil film temperature; and the dynamic performance parameters

include axial oil film stiffness and damping coefficient. The results show that the inclined axis
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makes each pad bear serious uneven load, resulting in great performance differences among the

pads; the increasing inclination angle makes the load, oil film pressure and oil film temperature

increase, but makes the oil film thickness decrease; and the larger the external load is, the more

significant these changes will be. The bearing pad where the axis projection angle is located bears

the largest load, and when the axis projection angle is near the fulcrum, the static performance

parameters have extreme values. In addition, the maximum values of the axial oil film stiffness

and damping coefficient can be found when the axis projection angle is 31° from the oil inlet side

of the pad. This research may provide theoretical basis for improving reliability of the tilting-pad

thrust bearing in inclination state.

Keywords: tilting-pad thrust bearing; thermo-elasto-hydro-dynamic lubrication; inclination;

static and dynamic characteristics
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