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ABSTRACT

When the propulsion shaft is rotating, friction-induced vibrations can occur between the shaft and

bearing according to the lubrication condition. For ship applications, a water-lubrication bearing is

usually adapted at the strut structure where the bearing is located in the water. Because the strut

bearing is lubricated with seawater, the friction coefficient is greater than that for the oil-lubricated

bearing and the friction coefficient varies as an exponential function of the relative velocity from the

shaft to the bearing. Under this condition, the shaft system can become unstable and stick-slip non-

linear friction-induced vibration can occur. In this research, the abnormal noise caused by the

stick-slip motion between the propeller shaft and strut bearing is described. Through experiment and

analysis, it can be verified that the abnormal noise is caused by the stick-slip vibration.
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Table 1 Mechanical properties of the rope guard

Item Value Unit
Density 7850 kg/m®
Young's modules 2x10" N/m?
Poison ratio 0.3 -
Table2 Natural frequencies of the rope guard

calculated by FEM

Gt Natural frequency[Hz] s by FEM
In air(f,) In water(f,,)
1 F) £ 1.6
2 F N 1.6
3 F+23 fi+8 1.65
4 F1+23 fit8 1.65
5 F1+23 Si+17 1.56
6 Fi+26 fit23 1.53
7 F+83 £i+36 1.72
8 F+83 fi+60 1.53
9 F+90 fi+63 1.54
10 Fi+110 fi+63 1.63
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Table 3 Natural frequencies of the rope guard from

experiments
Natural frequency[Hz]
Order
In air(f;) In water(f,,)

1 F)-23 fi-14
2 Fi-16 fi-10
3 F-3 fi-2

4 F+61 fi+38
5 F+69 fi+43
6 Fi+74 fit47
7 F+146 fi+92
8 Fi+156 £i+98
9 Fi+174 fi+109
10 Fi+247 fi+155

100

Accelerance[m/s”*2/N]

Frequency[Hz]

Fig. 11 FRF spectra from the modal test of the rope
guard
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Fig. 12 Spectra of the acceleration on the aft hull supporting the V-strut according to the speed variation
measured after departure(conventional : before repairing, proposed : after repairing)
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