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Axial Compressor Thrust Bearing
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Abstract: In order to obtain a newly-designed thrust bearing operating characteristics in a marine axial
compressor and conduct test verification, thrust bearing characteristics simulation calculation was carried
out based on ARMD-Bearings software and self-developed program. Bearing performance tests were con-
ducted on the full-scale high speed and high thrust sliding bearing test bed. Further more, the bearing
pad temperatures were monitored in the real gas turbine bench test. The relationships among the thrust
load, rotating speed and the characters of oil film pressure, thickness, temperature, stiffness, damping
and power loss were analyzed under 15 working conditions. In the bearing performance experiments, per-
formance experiment was conducted under 9 kinds of stable working conditions and each pad surface tem-
perature and oil film pressure were measured under overload and overspeed conditions. The results show
that the variation law of the oil film temperature and pressure versus thrust and rotating speed obtained by

experimental test are identical with the simulation calculation results; the biggest oil film pressure on the
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bearing pad surface is around the support block back and linear with the thrust; the lower the rotating

speed and the bigger the thrust, the thinner the oil film thickness and the bigger the oil film stiffness and

damping; the higher the rotating speed and the bigger the thrust, the higher the oil film temperature and

power loss; there is a margin of safety of the thrust bearing operating parameters at the design point. The

thrust bearing can meet the engine running requirements.

Key words: thrust bearing, performance calculation, experimental study, oil film pressure, oil film tem-

perature
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Fig. 1 Schematic diagram of HP compressor

front support structure
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Tab. 1 Design parameters of bearing pads

iS5 ¥ OHE
W REBEJ1/kN 50
BRAE 553 /v - min ! 9 061
18 4 /v - min 7! 4000
Tt R C 40
W AVFHSITIRE/C 120
il kg h ! 2 000
WL 0,/(°) 25.3
WMTICNFE R,/ mm 183
WEAME R,/ mm 274
HECH D BT FEE AR R/ mm 114.25
S5 T AY em? 22.94
il PU A 4R/ MPa 2.42
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Fig. 3 Variation curve of lubricating oil density

vs. temperature
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Fig.5 Oil film pressure distribution on bearing pad surfaces
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Fig. 6 Variation curve of maximum oil film

pressure vs. thrust
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thrust and rotating speed
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Fig. 13 Variation curve of power loss vs.

thrust and rotating speed
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pressure measurement
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