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Abstract : Generally, the gap-and-sag method is used in the shipbuilding stage before coupling the shafts to check whether they are installed at the
same position as designed and derived from shaft alignment calculation. The primary installed propeller shaft becomes a reference point, the position of
the remaining shafis are sequentially determined through the gap-and-sag value derived from the deflection and deflection angle at each shaft flange by
own weight. If the reference point varies against the design value, it would have a series of effects on the installation of the remaining shafts. Moreover,
after coupling the shafts, even if the bearing reaction forces derived from measurement are satisfied by the allowable limit range, consequently it might
have an adverse effect on the stability of the shafting system by not being able to estimate the relative slope angle between the propeller shaft and the
after-stern tube bearing. In this paper, to deal with above-mentioned phenomenon, the theoretical calculations related to designing an effective support
point of the aft stern tube bearing and analysis by measurement is conducted through a case of open-up inspections. Based on this, a shaft installation

guideline is proposed to minimize the misalignment related to preventing wiping damage of the after-stern tube bearing.
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Table 1. Principle dimension of the ship

Length O.A [m] 183.1
Length B.P [m] 174.0
Breadth MLD [m] 322
Fig. 1. Definition of gap and sag. Depth MLD [m] 19.1
Draft design MLD [m] 11.0
=& —& Draft scantling MLD [m] 13.2
54 & ) O.A: overall
B.P: between perpendiculars
§ —¢ MLD: molded
2N 2N—1
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Table 2. Specification of shafting system

50k DWT oil/chemical tanker
Type: MDT 6G50ME-B
MCR: 7,700 kW x 93.4 rpm
NCR: 5,344 kW x 82.7 rpm

4 blade fixed pitch

Diameter: 6,600 mm

Vessel type

Main engine

Propeller - -
Material: Ni-Al-Bronze
Mass: 18,200 kg
Flywheel Mass: 11,207 kg
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Fig. 4. After stern tube bearing damage.
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Fig. 5. Shaft alignment calculation model.
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Table 3. Comparisons the result of bearing load Hot static (100 %

propeller immersed)

Load [kN] Max.
Bearing Refience Independent Permissible
calculation Load [kN]
ASTB 248.23 256.94 368
IB 76.27 72.07 160.2
MBS 77.29 82.32 336
MB7 69.48 65.47 336
MB6 128.22 128.32 336
o714 ASTB:= Avj¥ Hloj &, IB= F1H5 Hlof ™, MB=
F713 Wolg S gt dubA o s wojy TAAYS
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g
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Fig. 6. Deviation between measured and designed shaft

deflection curve.
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Table 4. Bearing load designed and measured

Load [kN]

Bearing
Permissible

368
160.2
336
336

Measured
259.02
62.44
56.06
134.22

Designed
257.47
63.07

ASTB
IB
MBS
MB7
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Fig. 7. Definition of relative slope.
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Table 5. Elastic mechanical properties of steels

Nominal grade of steel
Items
235 315 355 390
Mass density, | 5 o5 09 | 7856-00 | 7.855-09 | 7.85E-09
p [ton/mm’]
Elastic
modulus, E | 206000 | 206000 | 206000 | 206000
[MPal]
P‘”SSOS ratio, |3 03 03 03

Fig. 8. Contact analysis model.
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Fig. 9. Single sloped aft stern tube bearing.
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Fig. 10. Contact analysis result of start condition;
jack down of O kN.
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Fig. 11. Contact analysis result of optimum condition;

jack down forcing.
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Fig. 12. Contact analysis result of finished condition;
jack down of 49 kN.
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