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Development of Anti-fluttering Tilting Pad Journal Bearing
with the Shape Modification of Upper Pad

Seong Heon Yang*, Un Hak Nah, Heui Joo Park” and Chaesil Kim
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ABSTRACT

The tilting pad journal bearings have been widely used to support high pressure/high rotating
turbine rotors owing to their inherent dynamic stability characteristics. However, fatigue damages in
the upper unloaded pads and the break of locking pins etc. by pad fluttering are continuously taken
place in the actual steam turbines. The purpose of this paper is to develop a new bearing model
that can prevent bearing problems effectively by pad fluttering in a ftilting pad journal bearing. A
new bearing model which has a wedged groove is suggested from the studies of fluttering
mechanism performed by previously research works. The fluttering characteristics of the upper
unloaded pad are studied experimentally in order to verify the reliability of a new bearing model. It
can be known that the phenomenon of pad fluttering nearly does not occurred in the new bearing
model under the various experimental conditions. And it is observed that any kinds of bearing
failures by pad fluttering does not detect in the application of acture steam turbines.
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Fig. 1 Failure examples by pad fluttering : (a) Fafigue damage
of unloaded pad, (b) Break of locking pin and (c) Wear
of pinhole
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Fig. 2 Photograph of test apparatus
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Fig. 3 Schematic diagram of test apparatus
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Table 1 Physical parameters of a test bearing

Diameter (D) 300.91 mm
Length (L) 149.80 mm
Radial clearance (Cr) 0.45 mm
No. of pads 6
Pad arc (©) 54°
Preload ratio (i) 0
Pivot position Center
Upper pads No. 1,2 6
Lower pads No. 3, 4, 5
Width & Thickness of each pad | 150.00 mm, 51.00 mm

pad LOP (load on pad)
°F 80% é‘:i Z4 129
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Fig. 5 Photograph of accelerometer installed in upper pad
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Fig. 7 3-Dim. Conventional & Modified model
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Table 2 Test conditions of the bearing

Shaft speed (N) 900~4,600 rpm

Bearing load (WL) 0, 5, 10, 15kN

Supply oil flow rate (Qs) 40~170 #/min
Supply oil temperature (Ts) 40 £ 05T
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Fig. 8 Variation of the fluttering characteristics of the conven-
tional model (No. 2-pad) with the shaft speed (Qs=70
£ fmin, WL=10kN)
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Fig. 14 Status of modified bearing model after 1 year operation
at the 500 MW fossil power plant
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