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Experimental Investigation on the Inlet Pressure Build-Up
at the Entrance of a Large Tilting Pad Journal Bearing
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*Research and Development Center, Korea Heavy Industries and Construction Co.
**Dept. of Precision Engineering and Mechatronics, Korea Advanced Institute of Science and Technology

Abstract—The experimental investigation on the inlet pressure of a large tilting pad journal bearing
is studied. The continuous distribution of the film pressure and film thickness are measured along
with the shaft speed and bearing load for various flow rates. Considerably large inlet pressure
is observed at the entrance of each pad, especially lower pads. The inlet pressure increases with
the increase of shaft speed as well as bearing load, but it is almost independent on the folw
rate and the oil supply temperature. Because of the inlet pressure, the upper pads always keep
up slight wedge film shape which are almost parallel to the journal surface, and spragging is
not observed in the upper pads with no preload.
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Fig. 1. Schematics of experimental apparatus.

7 MAX. LOAD : 30 kN
7 MAX. SPEED : 4200 rpm
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7-Digital recorder
8-Timing belt & pulley
9-Flow meter

Fig. 2. Experimental apparatus.

Fig. 4. Test bearing.
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Table. 1. Specifications of the test bearing and oil

Diameter D=2300.92 mm
Length L=149.5 mm
Radial clearance C,=0.458 mm
Pad thickness T,=48 mm

Pad arc B=80°

Pivot position B.=B,/B=05

Oil density p=845 kg/m’

0il specific heat ¢, =1966 J/kg C
Oil viscosity @40 C u=0.027 kg/msec
0il T-n coefficient a=00332/C

(a) N=900 rpm

() N=2100 rpm

(b) N=1500 rpm

(d) N=2700 rpm

Fig. 6. Measured signals for the distributions of the pressure and film thickness in the mid-plane

W, =5 kN, Q=120 //min, Ts=40 C
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Fig. 7. Circumferential distributions of the film pres-
sure in the mil-plane for various bearing loads.
N=1800 rpm, Q=120 /[/min, Ts=40 °C
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Fig. 8. Circumferential distributions of the film thick-
ness in the mid-plane for various bearing loads
N=1800 rpm, Q=120 [/min, Ts=40 °C
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Fig. 9. Circumferential distributions of the film pres-
sure in the mid-plane for various bearing loads
N=3600 rpm, Q=120 /[/min, Ts=40 °C

Ts=40 C

22
Ho
rN
N
2
ok
2
2
% 4
ok
o
ofN
A
o (&
o
2

, Fig. 99} Fig.
10 N=3600rpm, Q=120 //min, Ts=40 C «al
Az A Fabatge) HEl wpeh kel
Bgale FUHFAS 2XE Ao Jepd
Jok. ol2 el M, sHE9) Zvll ujet
o e fohere gl dusre) 2s1E 1Y
7Hc wbele] g dselxe fekrE 2o Al
Ao} =717 FolErhrt Ao $A” Yra 2
obzlek. ubaol, s}5o) FrhElnl, ohy A=) fot
FAE WY FolEAR A¥ Ase] $uEAE
woia) 7153} v)5eq FA9 Hrjgade 2 Rk
ol21gt AR RE], At fFA 7} Felx]A
HogH s Fdse] Ao AL o = vk
K-atslge] ol 22 AHASE AYslis, A 9
Eof s fgbEe] Ao Ao whAstA] ot
0|72 gle Y= Hojduloa]elA Awigty

2

[

k.
H

fLoo o o e



g3 dedd= Hepduelgle] A= qjTelx wyste Aoy 3% 4¥H A7 27

T
£
=
7] o
(o)
z
b4
]
=
v %y Cp=.458
2 9 i € fe/v/ ;
[ 0.0 (R Pad) | No.7 Pad) ) No.3 Pod] No.4 Pad
o 90 180 270 360

CIRCUMFERENTIAL ANGLE, ¥(deg)

Fig. 10. Circumferential distributions of the film thick-
ness in the mid-plane for various bearing loads
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Fig. 11. Effect of the flow rate on the distribution of
the film pressure.
N=3000 rpm, W =5 kN, Ts=40 °C
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Fig. 12. Effect of the oil supply temperature on the
distribution of the film pressure
N=1800 rpm, W =8 kN, Q=120 //min
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