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Abstract : The movement of the propeller shaft shows different changes in each condition, such as static,
dynamic, and transient, mainly based on changes in propeller eccentricity due to changes in engine load.
In general, this contributes to changing the bearing load of the shaft at the after stern tube bearing, and
in severe cases causes damage to the stern tube bearing. To prevent this, various research regarding
pragmatic designing on shafting system has been carried out focusing on optimize the relative inclination
and retain the oil film thickness between the shaft and the stern tube bearing. However, in order to
secure the integrity of the support bearing from damage, it is necessary to additionally consider dynamic
conditions including transient conditions such as sudden alteration in the stern wake-field. In this context,
this study cross validated the effect of propeller shaft movement during starboard turning of a medium
range oil tanker at full laden draft using the strain gauge and displacement sensor. As a result of the
analysis, it was confirmed that the propeller thrust fluctuation temporarily increased the load on the stern

tube bearing.
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Fig. 1 Shaft arrangement and strain gauge and laser

sensor position of the test ship

Table 1 Specification of the test ship

50,000 DWT medium size tanker
6G50ME-B(MAN E&S)

Vessel type

Main
. MCR: 7,700 kW x 93.4 rpm
engine
NCR: 5,344 kW x 82.7 rpm
4 blade fixed pitch
Diameter: 6,600 mm
Propeller

Material: Ni-Al-Bronze
Mass: 18,200 kg

Forward S/T seal box

Telemetry transmitter

Fig. 2 Telemetry system configuration
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Table 2 Test condition of the ship

Rudder angle Engine

No. knot
® | (Ship’s heading) | load | T | *°
Midship 0°
. ‘ . 84.9
(Straight going)
Starboard 12°
(Start turning) 69.5%
15
Starboard 12° (NCR)

2 . 84.9
(Keep turning)

Midship 0°
(Heading 90°)
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Fig. 3 Half wheatstone bridge configuration
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Vertical shaft behavior

Processed signal
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Fig. 5 Processed signal from laser sensor
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Fig. 6 Angle domain signal at each two conditions
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Fig. 7 Separated signal at NCR straight condition

arboard turn syn
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Fig. 8 Separated signal at starboard turn
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Fig. 9 Trajectory at rapid rudder starboard turn
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Fig. 10 Variation of shaft displacement at starboard

turn
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