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A Study on the Development of Ship’s Stern Tube Sealing System (1)
— Based on Lip Seals —

Y.S. Kim, H.J. Jeon, J.S. Wang, J.H. Jeong

Abstract

Lip type stern tube sealing systems have used in almost all the middle or large ships which are
being constructed in these days. It seems that the pressure fluctuation of the seal ring interspace,
the cross-section profile and the materials quality of the seal rings have great effects on the
sealing function of this sealing system. In this paper, the mechanical movement of lip seal ring
which plays the most important role in stern tube sealing system and the possibility of leakage
caused by pressure fluctuation are studied by theory and experiment.

Using the finite element method for the axi-symetric object which receives the torsional load,
the displacement and stress analysis of the seal rings are executed for products of several
representaitive manufactrers of seal rings, and also the possibility of crack occurance is checked
by theoretical analysis. If the force which seal ring lip periphery receives is too small, there will
be the possibility of leakage caused by the pressure fluctuation of the seal ring interspace, and
if this force is too large, the frictional force between the seal ring and the liner will become large,
the excessve wear of lip tip will occurs, and in the end its endurance will become problematical.
The possibility of leakage caused by hardening of seal ring materials and creep phenomena of
tested seal rings are also examined.

The trial seal rings were designed and manufactured using the porgram of displacement and
stress analysis developed in this study and the experimantal apparatus to test the trial seal rings
was also designed and manufactured. This trial seal rings were fitted in the experimental
apparatus which was made in the same form as an actual stern tube. The one side of this
apparatus was filled with sea water and the other side of it was filled with the lubricating oil. The
leakage of oil and sea water was checked and the temperature was measured, rotating the
propeller shaft at the constant velocity by D.C. motor. It was proved that the trial seal rings made
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in Viton rubber functioned excellenty but the trial seal rings made in N.B.R. rubber had problem

in its durability.
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Fig 1 (a)Cross-section profiles in free condition
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Fig. 1 (b)Cross-section profiles in free condition
(dotted line) and fitted condition (continuous
line) of B company seal ring
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Table 1. Maximum tensile stresses and contact forces in lip periphery of each company products
(for 3mm initial radial displacement)

‘ Calculation Lip tip Maximum ten§ile Coments
Kind of seal force(kg) stress (kg,’cm?)
A 193.8 7.54 The largest force in lip tip
B 149.0 6,71 The smallest tensile stress
C 134,6 9. 62 The largest tensile stress
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Fig. 4 Lateral vibration of propeller shaft
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4. 3.
RADTAL DISPLACEMENT OF LIP (mm)

Fig. 14 Radial displacement of lip due to pressure
difference
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Photo. 1 Outside configuration of trial lip seal
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Fig. 17 Skeleton diagram of stern tube seal experimental apparatus
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Photo. 2 Seal experimental apparatus
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Photo. 3 Microphotographs of the contact surface state for each (No. 1, No. 2, No. 3) seal ring
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Photo. 4 Trial lip seals and spacer rings on the shaft
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