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Abstract The main reason for the heat induced accidents occurring at the after stern tube journal bearing is the
excessive local pressure caused by the deflection of the propulsion shaft due to the propeller loads. It is expected
that the contact area could beenlarged and the local pressure reduced accordingly by using a lining material having
alow Young's modulus instead of the existing white metal. The purpose of this work is to investigate the
characteristics of the pressure distribution and determine the allowable pressure value in the case where bearing
products made of materials having a low Young's modulus are used. In this study, the propeller loads, heat effect,
and hull deflection are considered in the evaluation of the local pressure of the ship propulsion shaft. Also, the
Hertzian contact condition was applied. From the analysis results in the case where a lining material with a low
Young's modulus was used, it was found that a robust design could be achieved and the local pressure could be
reduced effectively independent of the load conditions. It will be possible to producenew products made of materials
having a low Young's modulus if the manufacturer confirms the performance specifications drawn by this study.
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Fig. 1. Rake of after stern tube bearing

Table 1. Material property

Material Your(li/smr:ng;lulus Poisson's ratio
Shaft 206,900 0.3
White metal 53,000 0.3
New product 490 0.45
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Fig. 3. FE model for considering hull deflection
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Table 2. Bearing offsets
Aft. Fwd. Int. Shaft 2" Reduction Gear
STB STB Bearing (mm) Bearing (mm)
(mm) | (mm) Aft. Fwd. Aft. Fwd.
0 0 -0.35 -2.70 -5.40 -5.40
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Table 3. Rake of stern tube bearings

Bearin Aft. offset Fwd. offset Rake
& (mm) (mm) (10 rad)
After STB -0.12 0.13 1.42
Forward STB 0 0 0
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Table 4. Bearing reaction at STB (new product)
Bearing reaction force (ton)
Position
Ballast Full load Full load
+ wave
After
STB 77.0 76.9 77.4
Forward
STB 5.8 5.8 39
Table 5. Bearing reaction at STB (existing ship)
Bearing reaction force (ton)
Position
Ballast Full load Full load
+ wave
After
STB 774 77.3 78.2
Forward
STB 52 52 3.8
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Fig. 6. Pressure distribution under full load + wave
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Table 6. Maximum pressure distribution (new product)

Station Maximum local pressure (bar)
Ballast Full load Full load + wave
! 6.8 6.8 6.8
2 6.7 6.7 o8
3 6.6 6.6 6.7
4 6.5 6.5 6.6
3 6.5 6.5 65
6 6.5 6.5 6.5
7 6.5 6.5 65
8 6.5 6.5 65
o 6.5 6.5 65
10 6.6 6.6 o6
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Table 7. Maximum pressure distribution (existing ship)

Station Maximum local pressure (bar)
Ballast Full load Full load + wave
1 79.9 80.9 76.3
2 66.2 67.4 70.6
3 52.3 54.0 55.0
4 38.8 412 38.5
5 472 30.5 434
6 443 46.3 35.8
7 47.6 49.2 522
8 56.2 573 57.1
9 68.4 69.2 66.5
10 82.8 83.3 87.9
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