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Abstract : High-power, low-speed engines for propulsion efficiency and thinner hull for design optimization
negatively affect the stability of propulsion shafting system. The reason for this is that the shaft with larger
diameter to transfer increased torque becomes less flexible, while the hull becomes easier to be deformed.
To ensure the reliability of shafting system even with the aforementioned designs, dynamic conditions need
to be considered proactively in the calculation of shafting alignment. In this study, the effect of one specific
dynamic condition, crash astern, on the propeller shaft behavior was examined using strain gage and
displacement sensor. The results revealed that crash astern significantly influence the vertical behavior of the
propeller shaft, indicating the need to consider dynamic conditions, including transient modes, to enhance
stability of shafting system.
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Table 1 Specifications of shafting system

Category | Description Value
Type MAN B&W 6G50ME-B
Main engine MCR 7,700 kW x 93.4 rpm
NCR 5,344 kW x 82.7 rpm
, . Forged steel
Intermediate Material TS. grgzoos Ifi?/rmn
haft ;
sha Diameter 440 mm
. Forged steel
Propeller Material TS. grgzoos Ifi?/rmn
haft ;
s Diameter 500 mm
Nmﬁ';‘gg of 1 4 blade fixed pitch
Diameter 6,600 mm
Propeller Material Ni-Al-Bronze
Mass in air 18,200 kg
Cap & nut mass 1,538 kg
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Table 2 Shafting bearing data of the vessel

Bearing Position
After stern tube bearing (ASTB) 2,236 mm
Intermediate shaft bearing (IMB) 7,782 mm
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Fig. 2 Details of the sensors installation location

Table 3 Specifications of the sensors

Sensor type Specifications
. -Name: VDM18-300/32/105/122 of
Displacement | pppppRy +FUCHS.
sensor
- Accuracy: 0.2 mm.
- Name: WFLA-3 of the Tokyo
Strain gage Measuring Instrument Lab.
- Gage factor: 2122.12 + 1%.
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Fig. 1 Installation of sensors to gain raw data
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Table 4 Maneuvering step during the test for this

study
Maneuvering step Direction

Propeller Vessel
NCR speed forward forward
(Engine stop)* - forward
v Windmilling - forward
(Full astern)** reverse forward
@ Reverse/Ahead reverse forward

©) Stand still reverse -
@ | Reverse/Reverse reverse reverse

*) Start measuring , **) at 15 rpm
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