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Abstract The main reason for heat accidents occurring at the after stern tube bearing (STB) is excessive local
pressure caused by the deflection of the propulsion shaft due to propeller loads. The probability of a heat accident
is increased by the low flexibility of the shaft system in very large crude oil carriers (VLCCs) as the engine power
and shaft diameter increase and the distance decreases between the forward and after STBs. This study proposed shaft
system with only an after STB and no forward STB for a flexibility acquisition method for a VLCC shaft system
under hull deformation. A Hertzian contact condition was applied, which assumes a half-elliptical pressure distribution
along the contact width for the calculation of the local squeeze pressure. The propeller loads, heat effect, and hull
deflection under engine operating conditions are also considered. The results show that the required design criteria
were satisfied by building a partial slope at the white metal, which is the material at the axial contact side in the
after STB. This system could reduce building cost by simplification of the shaft system.
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Fig. 1. Proposed shaft system for 318K VLCC

Table 1. Length and rake of after stern tube bearing

Bearing length Aft. offset Fwd. offset Rake
(mm) (mm) (mm) (10" rad)
2000 -0.23 0.29 2.60
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Table 2. Loading cases
Case Draft (m) Displacement (ton)
Ballast 11.96 143,751
Full load
Full load 22.72 362,795
+ 6m wave
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Table 3. Bearing offsets

Aft. STB (mm) Int. shaft Bearing Main engine Bearing
Aft. Fwd. (mm) (mm)
-0.23 0.29 -2.37 -3.50
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Table 4. Pressure distribution of after STB

Maximum local pressure (bar)
Stati
anon Ballast Full load Full load
+ 6m wave
1 119.6 116.8 112.9
2 94.3 91.1 80.2
3 69.6 51.5 55.9
4 45.6 0 0
5 0 0 0
6 0 0 0
7 0 0 0
8 12.2 274 23.5
9 28.7 64.0 71.9
10 64.0 84.9 98.7
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Table 5. Pressure distribution of after STB with partial
slope height of 0.15 mm

Maximum local pressure (bar)
Station Ballast Full load +F16121 1;:]/6
1 68.6 63.2 56.1
2 68.7 64.8 48.7
3 77.9 63.0 67.3
4 94.5 832 80.5
5 572 55.0 579
6 27.8 26.9 14.1
7 0 0 18.7
8 0 24.5 20.0
9 0 524 61.8
10 354 68.9 85.4
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