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Abstract @ Generally, the propeller shaft that constitutes the ship shaft system has different patterns of behavior due to the effects of engine power,
propeller load and eccentric thrust, which increases the risk of bearing failure by causing local load variations. To prevent this, different studies of the
propulsion shaft system have been conducted focused the relative inclination angle and oil film retention between the shaft and the support bearing,
mainly with respect to the Rules for the Classification of Steel Ships. However, in order to secure the stability of the propulsion shaft via a more detailed
evaluation, it is necessary to consider dynamic conditions, including the transient state due to sudden change in the stern wakefield. In this context, a
50,000 DWT vessel was analyzed using the strain gauge method, and the effects of propeller shaft movement were analyzed on the starboard rudder turn
which is a typical transient state during normal continuous rate(NCR) operation in ballast draught condition. Analysis results confirm that the changed
propeller eccentric thrust acts as a force that temporarily pushes down the shaft to increase the local load of the stern tube bearing and negatively

affects the stability of the shaft system.
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Fig. 1. Shafting arrangement and allocated strain gauge and

laser displacement sensor position.

Table 1. Engine and propeller specification of the ship

Vessel type 50k DWT oil/chemical tanker
6G50ME-B (MAN E&S)
Main MCR: 7,700 kKW 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
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Table 2. Sensor position

Mounted position, from

No. Sensor type propeller shaft end (mm)
1 Straln. gauge for 5,862
bending stress
) Laser for displacement 5.850

and tacho
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Fig. 2. Half bridge configuration and installation of telemetry

system.
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Table 3. Test conditions of the test ship

Test condition
(Rudder angle)(degree)
Straight going at
1 ballast condition

(Midship 0°)

Test# Engine load knot

83.7

Rapid rudder turn
(starboard 12°) 69.5% 15
(NCR)

Ship’s heading change

(starboard 12°) 84.9

Ship’s heading 90°
(Midship 0°)
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Fig. 3. Trial procedure of test ship.
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Fig. 4. An example of displacement measuring configuration
at after stern tube side.
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Fig. 8. Strain gauge angle domain signal (synthesized) at

two conditions respectively.
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Fig. 9. Horizontal and vertical strain gauge signal at NCR
straight condition.

= Starboard turn syn
i— =Starboard turn vertical
= = = Starboard turn horizontal

Synthesized bending moment (kNm)

L
0 360 720 1080 1440 1800 2160 2520 2880 3240 3600
Strain gauge angle (degree)

Fig. 10. Horizontal and vertical strain gauge signal at rapid
rudder starboard turn.
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