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A Study on the Behaviour and the Stress Analysis of Seal Rings
in the Eccentric Stern Tube Sealing System

HJ. Jeon, ].S. Wang, Y.J. Kim, J.K. Nam

Abstract

To analize the behaviour of seal rings in the stern tube sealing system of which the propeller
shaft is eccentric to the stern tube, stress analysis of axi-symetric body with non-symetric loading
and non-symetric given displacements is investigated in this paper using the finite element
method. As the non-symetric loads and non-symetric given displacements of axi-symetric body
are generally periodic functions of angle 8, the nodal forces and nodal displacements can be
expanded in cosine and sine series, that is, Fourier series. Furthermore, using Euler’s formula, the '
cosine and sine series can be converted into exponential series and it is I;roved that the related
calculus become more clear,

Substituting the nodal displacements expanded in Fourier series into the strain components of
cylindrical coordinates system, the element strains are expressed in series form and by the
principal of virtual work, the element stiffnes martix and element load vector are obtained for
each order.

It is also shown that if the non-symetric loads are even or odd functions of angle 4, the stiffness
matrix and load vector of the system are composed with only real numbers and relatively small

capacity of computer memory is enough for caculation.
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Fig 2. Nodal forces, surface forces and body forces of an element
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Fig 3. An example of axi-symetric body subjected to non-symetric load
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Fig 5. Seal rings of stern tube sealing system
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Fig 8. Displacements of seal ring lip
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Fig 9. Variations of stress components

Fig.10& 3@ %7 o, &, o7} EAK M wheby Sbsis 2oke Jebd ZAolch Mk
EETICl =04 dElvta 2 Fe 1Bkg/om*v HE ¥ 4 glom ol o] EMSl ule}

Ryl Ha AL WS 92 X714 R}

E

S~ q,

o ]

28

O

w

7

e T,

-
<

3

o)

a

L)

Q

=

=3 a:

0.8 l3
= NN T
0 100. 200 300.

ANGLE IN DEGREE

Fig 10. Variations of principal stresses
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