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A Study on the Analysis of Oil Film in Stern Tube
Bearing for Ship’s Propulsion Shafting

Yong - Seung , Song

Department of Marine System Engineering
Graduate School

Korea Maritime University

Abstract

The propeller for propelling a ship is installed at the stern side
end of propeller shaft protruding from its stern. Therefore the
propeller shaft is deflected by the propeller weight or any external
force and the stern side of stern tube bearing will be loaded larger
load than its bow side end. This one-side load tends to cause local
contact between the shaft and bearing and causes bearing such as

wear, burning, etc. of bearing metal.

In this study, to clarify the performance of the stern tube bearing,
Reynolds equation under deflected condition is solved by using
computer. Oil-film pressure distribution and variation of the bearing
are also calculated. And the shaft declination within the stern

bearing 1is expressed by declination curve obtained from the
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deflection calculations for the entire shafting system, calculated
simultaneously with the stern tube bearing by ANSYS software. Oil
film characteristics are obtained, based on the finite width
hydrodynamic theory and solved through the convergence

calculations.
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Fig. 2.2 Cartesian coordinate system
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Fig. 2.7 Pressure distribution for full Sommerfeld solution
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Fig. 3.1 General shaft alignment

Table 3.1 Specificaion of the shaft and propeller

Diameter ®975 [mm]
Propeller shaft

Weight 106.205 [ ton]

Inner diameter | ¢975.5 [mm]
Stern tube bearing Length 2100 [mm]

Bearing metal White metal
Load component Propeller and shaft weight
Rotational speed of main shaft 0~104.4 [rpm]
Lubricant viscosity 0.0484 [ Pa-s]
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Fig. 4.1 Variation of eccentricity ratio in Sec. 1
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Circumferential Eccentricity ratio €

coordinate

angle 0.2 0.4 0.5 0.6 0.7 0.8 0.9 0.95

¢ [deg] Sommerfeld ¥4 Yy [deg]
0 0 0 0 0 0 0 0 0
10 8.172 6.556 5.783 5.010 4.210 3.341 2.300 1.605
20 16.385 | 13.169 11.626 10.077 8.473 6.727 4.633 3.235
30 24.681 | 19.899 17.588 15.261 12.844 10.208 7.035 4914
40 33.102 | 26.804 | 23.735 | 20.628 17.368 13.835 9.546 6.671
50 41.688 | 33.952 | 30.136 | 26.249 | 22.166 17.670 12.212 8.541
60 50.479 | 41410 | 36.870 | 32.204 | 27.266 | 21.787 15.090 10.564
70 59.515 | 49.253 | 44.024 | 38.591 32.782 26.276 18.252 12.795
80 68.832 | 57562 | 51.696 | 45.521 38.834 | 31.2253 | 21.793 15.305
90 78.463 | 66.422 | 60.000 | 53.130 | 45573 | 36.870 | 28.842 18.195
100 88.436 | 75.922 | 69.061 61.579 | 53.188 | 43.331 30.583 21.608
110 98.769 | 86.149 | 79.014 | 71.059 | 61.923 | 50.914 | 36.282 25.763
120 109.471 | 97.181 90.000 | 81.787 | 72.080 | 60.000 | 43.342 | 31.003
130 120.538 | 109.076 | 102.147 | 93.994 | 84.030 | 71.117 | 52.393 | 37.905
140 131.948 | 121.854 | 115.544 | 107.895 | 98.187 | 84.969 | 64.448 | 47.494
150 143.663 | 135482 | 130.208 | 123.626 | 114.937 | 102.412 | 81.140 | 61.726
160 155.628 | 149.851 | 146.034 | 141.149 | 134.460 | 124.244 | 104.909 | 84.487
170 167.768 | 164.776 | 162.767 | 160.150 | 156.471 | 150.587 | 138.251 | 12.699
180 180.000 | 180.00 | 180.000 | 180.000 | 180.000 | 180.000 | 180.000 | 180.000
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