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ABSTRACT

Nonlinear vibration problems caused by the stick-slip friction between the water lubricating bearing

and shaft in naval applications occur frequently. When the stick-slip nonlinear vibration occurs in a

propulsion shaft, noise and vibration in the ship structure, as well as the shaft system are generated

irregularly with high amplitude. Because stick-slip nonlinear vibrations occur usually at low speeds,

they should be remedied to maintain the acoustic stealth performance of the naval vessel when con-

ducting anti-submarine operations. In addition, increased bearing wear can be experienced when

stick-slip nonlinear vibrations persist. In this study, the abnormal vibration and noise occurring in a

naval vessel is described when the shaft is starting and stopping, and it is investigated considering

the general stick-slip nonlinear vibration characteristics. Using a 2 D.O.F numerical model for the

shaft and bearing, the stick-slip mechanism is described. Accordingly, it is experimentally verified

that the abnormal vibration and noise occurring in a naval vessel are caused by the stick-slip

vibrations.
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Fig.5 FFT spectrum contour from disengage of the
main shaft to stopping
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(b) STBD inter strut bearing

Fig. 11 Wearing of the stern tube and inter strut
bearing(bottom side) after disassembling

Table 2 Measured dimension of the clearance be-
tween shaft and bearing

Clearance [mm]

stems Initial Allowable

(G Measured limit
condition

Stern tube 1.6 12.2
PORT | Inter strut 1.7 10.0
Main strut 2.1 3.5

8.5 max.
Stern tube 1.7 10.0
STBD | Inter strut 1.5 9.8
Main strut 2.0 3.0

Fig. 12 Barnacle generated in the upper bearing of
the inter strut
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