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A case study on the optimal shafting alignment concermning bearing stiffness

for 10,100 TEU container carrier
Jae-Ung Lee'
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Abstract: Damages of the main engine aftmost bearing and the after stern tube bearing tend to increase due to misalignment.
And as the shafting system becomes stiffer due to the large engine power, whereas the hull structure becomes more flexible
due to optimization by using high tensile thin steel plates. And this is the reason that more sophisticated shaft alignments are
required. In this study, the optimum shafting alignment calculation was carried out, considering the thermal expansion effect,
exploiting the sensitivity index, which indicates the reasonable position of forward intermediate shaft bearing for shaft
alignment. and as the main subject in this study, the elastic deformation on intermediate shaft and main engine bearings oc-
curred by vertical load of shaft mass were examined thoroughly and analyzed allowable load of bearings, reaction influence
numbers of all bearings. As the result, a reliable optimum shafting alignment was derived theoretically. To verify these results,
they were referred to the engine maker's technical information of main engine installation and being used shafting alignment
programs of both Korean Register of Shipping and Det Norske Veritas, their reliability were reviewed.
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Figure 1: An example of damage of stern tube bearing due
to misalignment
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Table 1: Specifications of shafting system

Vessel
10,100 TEU container
type
Main Type: Wirtsild 12RT-Flex 96C
. MCR: 68,640 kW x 102 rpm
engine NCR: 61,776 kW x 98.5 rpm
6 blade fixed pitch
Diameter: 8,800 mm
Propeller Material: Ni-Al-Bronze
Mass: 99,086 kg
Cap & nut mass: 4,183 kg
Flywheel Mass: 6,450 kg
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static alignment conditions
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Table 2: Calculation result using KR program

Vertical Offset Load Pressure | Deflection
Component [mm] [N] [MPa] [mm]
Aft S/T brg 0.00 | 1,319,652 0.58 0.00
Fwd S/T b'rg 0.00 | 361,713 0.50 0.00
Aft Inter. b'rg -2.76 | 322,837 0.53 -2.76
Mid Inter. brg | -3.20 | 403,265 0.66 -3.20
Fwd Inter. b'rg | -3.60 | 439,807 0.72 -3.60
mb 1 -4.80 | 248910 0.69 -4.853
mb 2 -4.80 | 328,127 0.91 -4.861
mb 3 -4.80 | 507,845 2.24 -4.891
mb 4 -4.80 | 459,058 2.03 -4.913
mb 5 -4.80 | 217,825 0.96 -4.834

Table 3: Calculation result of using DnV program

Vertical Offset Load Pressure | Deflection
Component [mm] IN] [MPa] [mm]
Aft S/T brg 0.00 | 1,312,701 | 0.575 0.00
Fwd S/T b‘rg 0.00 | 381,194 0.527 0.00
Aft Inter. b‘rg | -2.76 | 315,030 0.515 -2.76
Mid Inter. brg | -3.20 | 401,333 0.656 -3.20
Fwd Inter. brg | -3.60 | 435,558 0.712 -3.60
mb 1 -4.80 | 259,872 0.719 -4.852
mb 2 -4.80 | 321,821 0.891 -4.864
mb 3 -4.80 | 470,843 2.081 -4.894
mb 4 -4.80 | 503,622 2.225 -4.901
mb 5 -4.80 | 200,115 0.884 -4.840
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Figure 9: Comparison of bearing load between KR and DnV
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Figure 10: Comparison of bearing pressure between KR and
DnV
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