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A Development of High Performance Tilting-Pad Thrust Bearing

Kyoung-Woo Lee - Jong-Soo Kim

Abstract

In this work, advanced pivot technique and high performance tilting pad thrust
bearing were proposed. The static and dynamic characteristics of proposed bearing
were analyzed. The proposed bearing was called Parallel Line Pivoted Pad Thrust
Bearing(hereinafter referred as PLP thrust bearing)’. Static and dvnamic characteristics
of PLP thrust bearing were analvzed with inlet pressure and compared with static
and dynamic characteristics of conventional tilting pad thrust bearings - Radial line
pivoted pad thrust bearing(hereinafter referred as RLP thrust bearing) and point
pivoted pad thrust bearing(hereinafter referred as point pivoted tvpe). For more
explicit comparison, low pressure turbine thrust bearing built in Korea for turbine

propulsion ship and its sea-trial results were used in analvsis.

FelWolale Hute] 2%, YYHI, £ FABAY] St o] HAahe Fol
A ek Fae) shEe AXaFE s solt Feolediz ole] 7
F7h A, asel AFHE &

ujollo] i ALGHa glom URHL Fewolde Arg AAeht el o

oh Rl S Feuolat kel R Feuolzoz i AE7iHe) ol
A5 MHuY NE YFOT UYL Fol bed XIUE WuA Feuloldo] o}




292 BERIBEARK KB Xk F218

\\\\\\\\ f\\ \\\\ \'\ f‘\\ \ \\\:\\ \\\ \"«“
ro
(@) (b) (c)

(a) point pivoted type, (b) RLP thrust bearing, (c) PLP thrust bearing.
Fig. 1-1 Three types of tilting pad thrust bearing.
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Fig. 1-2 Schematic assembly of tilting pad thrust bearing.
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Fig. 2-1 Geometry and coordinate system Fig. 2-2 Geometry and coordinate system
of point pivoted pad. of non-radial line pivoted pad.
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Tabie 2-3 Dimension of tilting-pad thrust bearing

B Type point pivoted type
Inner radius( 7)) 1045 mm
Outer radius( 7 ) 180.0 mm
Thickness of pad 22.0 nm o
Pad angle( /) 316 deg.
Number of pad( 7,) 10
Angle between pad( 6, 44 deg.
Grade of lubrication oil B 1SO VG #100
Specific gravity of lubrication oil(guessed;-WWW— B 0 kg/mv
Nondim. actual angular pivot position( @p) 052
Nondim actual radial pivot position( R ) 0.4
Clearance between pad & collar B 0.2 mm )

Table. 2-4 Record of sea trial

[LOAD Revolution L.O. Temperature Kinetic \'iSC()sit;-w
30% 2892 rpm 495 € 63.4 ¢St
50% 3404 tpm 515 T 53.0 ¢St
T0& 3331 rpm 520 T 0.7 ¢St
90 4114 pm 530 € 53 St
100% 4347 rpm 540 C 520 ¢St
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Fig. 2-4 Minimum film thickness of Fig. 2-5 Minimum film thickness of

RLP and PLP thrust bearing. point pivoted type.
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Fig. 2-6 Friction power loss RLP
and PLP thrust bearing.
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Fig. 2-8 Flow rate at leading edge

of RLP and PLP thrust bearing.
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Fig. 2-9 Flow rate at leading edge

of point pivoted type.

Table 2-3 Pivot positions with maximum value of minimum film thickness by runner speed with inlet pressure.

Speed Point pivoted line pivoted( @)

(rpm) R, e, T‘ (mm) RLP h,(mm) | PLP h,(mm)

2892 0.51 0.58 0.079 0.56 0.075 0.57 0.082

3404 0.51 0.58 0.081 0.55 0.077 0.57 0.084

3831 0.51 0.57 0.085 0.55 0.080 0.56 0.087
14 | 051 | 057 | 008 | 054 | 0081 | 056 | 0088

4347 0.51 0.57 0.086 0.54 0.082 0.56 0.089
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Table 2-8 Pivot positions with maximum value of friction power loss by runner speed with inlet pressure.

Speed Point pivoted line pivoted( &,)

(rpm) R, e, Ps(kW) [ RLP | P;(kW) | PLP | P;(kW)
2892 0.51 0.58 54.1 0.56 57.8 0.57 54.5
3404 0.51 0.58 65.9 0.55 731 057 66.2
3831 0.51 0.57 80.7 0.55 86.0 0.56 81.2
4114 051 | 057 87.7 0.54 974 0.56 88.1
4347 0.51 0.57 92.9 0.54 102.7 0.56 93.3
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Fig. 3-1 Free-body diagram of thrust bearings.
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Fig. 3-7 Amplitude ratio of RLP
and PLP thrust bearing.
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