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

Seong Heon Yang'(Steam Turbine Design & Eng. Team, DHIC), Un Hak Nah(Steam Turbine Design & Eng.
Team, DHIC), Heui Joo Park(R&D Center, DHIC), Chaesil Kim(Mech. Eng. Dep., CNU)

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 tilting 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. 1t 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.

Key Words : Fluttering(Z 2] €] %), Tilting Pad Journal Bearing(2 5 9| = ] 'd ¥ 0} 8), Shape Modification( 3 ¥ ),

Fatigue Damage(¥] 2 9}<5), Film Pressure(- 2 ¢ &), Film Thickness(#-2FF71)
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2. AEAR| Table 1 Physical parameters of a test bearing

Diameter (D) 300.91 mm
Fig2 £ 2 A7 E4< "Anti-fluttering 25 Length (L) ¥49.80 mm
sz Zguol e sy el A A2AAE Radial clearance (Cg) 0.45 mm
3 HYFH AANE HAFE Aol Figld 2 No. of pads 6
APATNE A58 4T A4F WM E ASH Pad arc (©) 54°
E motd 5 de AEFAAY NFEE BAgFT Preload ratio (m) 0
ATk B AEAAE Age wol¥, =3 A, § Pivot position Center
Zo7za, FEAGHA, §EFT AR, HNEH Upper pads No.1.2.6
2%, 281 FEARARZAN HFog 7Aoo Q Lower pads No.3,4,5
=3 Width & Thickness of cachl  150.00 mm, 51.0d
pad mm
Do

——— Data
Charge Amp Recorder
G Somor (DAT)

A

FFT
Anaiyzer

s

Fiohimeter

Z_m T oy
Acceteromets System

Shaft Speed

Fig. 2 Photograph of test apparatus
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Table 2 Test conditions of the bearing

Shaft speed (N) 900 ~ 4,600 rpm

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

Supply oil flow rate (Qs) 50 ~ 170 Vmin

Supply oil temperature  (Ts) 40 £ 05 C
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