E-] X

X W OB M o2 & it
F26% HFE3W  1989% 97
Journal of the Society of

Naval Architects of Korea
Vol. 26, No. 3, September 1989

HAE mEE WO ®Re ey THIKARN 2SSt HFE
7 B 8, & L B

Quasi-Static Equilibrium of a Propeller Shaft in a Hydrodynamic
Oil-Lubricated Stern Tube Bearing

by
S.Y. Ahn* and S.S. Kim¥**

E N

BiEd e VA @ie SEsy) dste] szl EENS SRS O kB g
o olgh 2L BRI MEEY & WolDdE HEME (FAIA Hol MY EHENS 4
Ag A5 AWEHA Dok Q& sk Beh o9 AR BT MBS ZH Y WERE ol
g gl MR Bigot SdeA ol FHAZ Yok

& HRAAE A 244 FRBRD WES 24T BRE WP NE @Y wES fwEse
Fie BIEET A2 HEe BRsadt. & @R A4t ARERE ¥ SXT
B, dol MEe HRERE o¥ Tt REHBMFAE, 125 fiRe o wm
wlel Wiy BEES Tor) SAAE BB Hike A4gdw

K LY GEM RBEE RS 98 Vorus Sol AR REMSM U3 d3d K
fEstES +9%3 @ HRE Vorus 59 4F A5t HEgasted ¥ R, hEm 3 —&Kez
e vl o] mol & WAL BHttel MBS

Abstract

Recently, the growth in the propulsion power and propeller size of typical energy saving
ships has resulted in severe damages of the oil-lubricated stern tube bearing. Consequently, a
more rational analytical method for the design of the shafting system is required.

In this paper an analytical method applicable to the design of the oil-lubricated stern tube
bearing and shafting system is presented.

The method consists of the finite element analysis of the shafting system and the oil film
hydrodynamics. The shafting system is modeled as a three-dimensional problem using beam
elements taking account for the steady components of thrust, lateral forces and moments of

the propeller as well as the elastic foundation effects.

Agmel A ;10809 29 39, AAFLA 11980 49 269
* g39, gAddn TN 2L F TS
*» A5y, fAqde FANG 245HH

51



52

RS, &tk

The oil film hydrodynamics is modeled as a two-dimensional problem. Equal and retangular

elements employing hourglass control method are used for the construction of the oil film

fluidity matrix.

To search the quasi-static equilibrium position between the propeller shaft and the oil film,

an optimization technique is employed.

Some numerical results based on the proposed method are compared with some measured and

numerical data available. They show acceptable agreements with the data.
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1 Propeller |Maine ropeller
F, —8.399* —6.670 —6.440
F, —10.30 —13.20 —9.66
Q, ! 47.00%* 32.80 87.10
Q. | —73.30 —81.70 —61.20

* Units in tonf
** Units in tonf-m
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Fig. 8 Shaft eccentricity distribution at 117 RPM for S.S. Illinois
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