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Study on the Characteristics of the Upper Pad Fluttering in a Large
Tilting Pad Journal Bearing Using a Steam Turbine
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ABSTRACT

This paper describes the fluttering characteristics of the upper pad in a tilting pad journal bearing(6-pad, LOP type)
using a steam turbine. In order to investigate the phenomena of the upper pad fluttering experimentally, the absolute
vibration of the upper pads, the relative vibration between bearing and shaft and the circumferential distribution of the
film thickness are measured under the different values of supply oil flow rate, shaft speed and bearing load. It can be
known that the fluttering mechanism of the upper pads has a tendency of the self-excited vibration from the study of
fluttering frequencies and amplitudes with the change of shaft speed. Furthermore, it is observed that the incipient upper
pad fluttering velocity is increased by the increase of oil supply flow rate and fluttering amplitude of the upper pads is
increased by the decrease of the oil flow rate and by the increase of the bearing load.
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Fig. 1 Photography of the test apparatus
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Fig. 2 Schematic diagram of test apparatus
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Fig. 3 Test bearing
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Fig. 4 Photegraph of accelerometer installed
in upper pad
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Fig.5(a) Variation of the fluttering characteristics of
No.2 pad with the shaft speed(Q,=70 /min, W =0 kN)
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Fig.5(b) Variation of the fluttering characteristics of
No.2 padwith the shaft speed(Q,=70 //min, W, =10 kN)
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Fig.6(a) Circumferential distributions of the film

pressure and the film thickness in the mid-
plane(Q,=70 //min, W, =10 kN, N=1800 rpm)
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Fig.6(b) Circumferential distributions of the film

pressure and the film thickness in the mid-
plane(Q,=70 //min, W, =10 kN, N=3600 rpm)
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Fig.7(a) Variation of the vibration of the rotor-bearing
system with the shaft speed(Q,=70 I/min, W, =0 kN)

40um

20um

L()um

4k

3k

[RPM]
2%

10 20 30 40 60 70 80

50
[Hz}

Fig.7(b) Variation of the vibration of the rotor-bearing
system with the shaft speed(Q,=70 //min, W, =10 kN)
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Fig.9(a) Variation of the incipient upper pad fluttering
velocity with the supply oil flow rate(W; =0 kN)
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