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A Study on the Stern Bearing Damage and Shaft Alignment for 37K DWT
Product/Chemical Tanker

Geumsung Park""-Changik Koh?:Jaewook Chung'-Gunsik Nam?®-Junsik Chae®
Marine Service Department, Hyundai Global Service '

Movena Korea®

Smart Service Division, PANASIA *

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons, org/licenses/by—nc/3.0) which
permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

Together with the emerging of the Eco—ship, the application of large—diameter and high—efficiency propeller required more careful
attention than before in the design of the shafting system, After the adoption of Environmentally Acceptable Lubricants (EAL) to
the stern tube lubrication oil, a number of aft stern tube bearing accidents have been reported, and a variety of institutions have
actively conducted research on the cause relationship, This study attempted to find the cause of the accident by measuring the
alignment of the shafting system of a medium—sized product/chemical tanker with aft stern tube bearing damage and analyzing
the reaction force of each bearing, In addition, a reasonable solution to the correction of the shaft alignment was suggested and
the feasibility was reviewed, Through various measured data and analysis, the actual installation of shafting system was slightly
different from the design drawing condition, but it was found that each bearing load distribution was within the allowable range,
Therefore, it was confirmed that the cause of this accident was due to the dissatisfaction the misalignment slope of aft stern tube
bearing rather than the effect of the bearing overload, As a solution to this cause, countermeasures such as double slope were
suggested in the aft stern tube bearing, and the characteristics of EAL also seem to have an indirect effect,

Keywords : Eco—ship(Zl2t ME1), Environmentally Acceptable Lubricants (EAL, Z12FE S2R), Aft stern tube bearing(MO[2 2
HIZ), Shaft alignment(Z HE), Misalignment slope(&E HALE), Double slope(01E BAtL)
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Table 1 Principle dimension of the ship

ltem FQR|
Length O.A 184.06m
Length B.P 176m
Breadth MLD 27.4m
Depth MLD 17.2m
Draft design MLD 9.8m
Draft scantling MLD 11.5m
Table 2 Specification of shafting system
ltem FQAbQE
Vessel type 37k DWT product/chemical tanker
Type: MDT 6S50ME-B9.3
Main engine MCR: 7,290kW x 99.3rpm
NCR: 5,278kW x 89.2rpm
4 blade fixed pitch
Propeller Dialmeter.i 6,300m
Material: Ni—Al-Bronze
Mass: 18,098kg
Flywheel Mass: 7,475kg

Fig. 2 Shafting arrangement of the ship
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Fig. 5 Shaft alignment calculation model

Table 3 Comparison the result of bearing load—Hot static
(100% propeller immersed)

. Load Max.
Bearing - - .
Designed | Re—calculation | permissible load
ASTB 236kN 244 5kN 348kN
B 65kN 66.5kN 138kN
MB8 52kN 52.2kN 321kN
MB7 79kN 77.9kN 321kN
MB6 104kN 103.5kN 321kN

0|2t F2 o3, 1BE 245 Ho{&, MB
: 0|2t 5 tH|01E"|
X nl
2006; Vartdal et al., 2009)2} 70| 3
Al F2 AR WMsh= 22 |
AL HE Z3}, =H HYE =
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w2, 2T 5kE 2HiE oI5l o
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shd, Mx|ae| MetM ZHEE 2510 & 7Y = Table 42+
Fig. 6 20| FAHE X|X|5t2 AL H|o{F S| 2= M(Offset)=
HE5l0{ AX =M 2M(Shaft line deflection curve) 2k AAH|X|
M ZM7F d|wsto] LIEERARICE Fig. 72 Z=2EE F11 &
Z0|| 2MSH= 28l 22 (Bending stress)S H|wek T2 =O|

Ch Fig. 60lM 7|EM(y=0)2 £ &x|e| 7|&0| == 410[H

Mojgt 35t Al 7|E0= vl Zoz Busp 12 7}
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Table 4 Comparison the result of bearing offset

Bearing Design Measured Measured
offset 1st 2nd
ASTB Omm Omm Omm
B =1.75mm —1.48mm —0.8mm
MB8 -6.5mm -6.11mm =3.7mm

——Design offset <« Measured 1st —8—Measured 2nd

T e
"

I
=]

|
(87}

Shaft Deflection{mm
L

%

-7
2000 4000 8000 8000 10000 12000 14000 16000
Shaft Length{mm)

Fig. 6 Deviation between measured and designed shaft
deflection curve
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—— Design offset «+ 3« Measured Tst teasured 2nd Table 5 Comparison the result of bearing load at design and
L \ : measured  offset-Hot  static(100%  propeller
E 20 - immersed)
> 15 Load
AT \\\ Bearing -
u ”‘ww/ Design offset Measured offset
= U W == /-
° . "M ASTB 244.5kN 246.9kN
oy = -
g [, B 66.5kN 58.7kN
i} - I
D T X MB8 52.2kN 91.7kN
-15 W MB7 77.9kN 42 .8kN
2000 4000 6000 8000 10000 12000 14000 16000
Shaft Length(mm) MB6 103.5kN 105.3kN

Fig. 7 Deviation between measured and designed shaft

bending stress

(a) 1st measurement

(b) 2nd measurement
Fig. 8 Hull condition on 1st and 2nd measurement

EHE LERLE A=, 1

Fig. 71| HE aefol M|
A Szt

N, 71|§% FEIE 2ol ¢
i 2%} 71|—.._ MY FE
keel) AEfollAM MAHZE HOE =AM Zlold, 2 AFulM=
HELIL 22 28 ASE AREsIo| HEES sIRIC

ZAE Z1of| w2, 2= Hofde 7 |"J ok —1.75mm
ol #{xIslodof SHt —0.8mmofl AR, F
Z=M tfd] -6.5mm ofzhol| YEMo=z -rIIIOP010|I SEX|2E -
3.7mmzZ MAX|EC) 2.8mm =2 X|Holl =0ix UUCH

Table 52 Fig. 9= AA| ALkRI2E AR ASFXIZ2| 2=
SN G “._*E—d.”xfola LIEfH= Eot Jef=olct. Mo|
2 22 Hod 2 xfol= IX| Lot 75 HoFe =
olof| | 7| Hﬂo%%ol g #spt ASS L = Uk

- MBS : F7IE 3% Hojg
- MB7 : 7|2 =58 2nd H|o{E
- MB6 : F7|2 =7 3rd H|OE

mDesign offset  mMeasured offset

Bearing Load(kN)

ASTB B MBE MBT MBE

Fig. 9 Comparison the result of bearing load at design and
measured offset
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Table 6 Comparison the misalignment slope

Cal. condition Cal. slope Slope difference

Design hot running | 0.374819mrad | 0.124819mrad

Design hot static 0.502652mrad | 0.252652mrad

Measured hot static | 0.623126mrad | 0.373126mrad

—#— [Design hot running
=== hdeasured hot static

—i— Design hot static
0.45
0.35 ST
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0.15 S St R
0.05 ! s

008 | S

Shaft Deflection(mm)

-0,15 g
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2000 2200 2400 2600 2300 3000
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Fig. 12 Comparison the shaft deflection at aft stern tube
bearing

Fig. 13 Contact area at aft stern tube bearing

Table 7 Comparison the contact analysis at aft stern tube

bearing
Design hot Measured hot
static static
d1(Edge deformation) 0.105mm 0.119mm
x1(Axia distance) 248.974mm 214.478mm
z1(Radial distance) 142.626mm 148.449mm
2xA1(Contact area) 55779.4 50012.7
Load 248kN 284kN
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Table 8 Comparison the result of bearing load at design and

measured  condition—Hot  static(100%  propeller
immersed)
Load
Bearing | Design |Measured | Measured offset | Jack—up test
offset offset (IB up) (IB up)
1B 66.5kN | 58.7kN 63.9kN 69.33kN
MB8 52.2kN | 91.7kN 70.7kN 75.1kN
MB7 77.9kN | 42.8kN 60.5kN 69.4kN
MB6 | 103.5kN | 105.3kN 105.3kN 105.3kN
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