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A study on the sea water lubrication of ship

stern tube bearing

Ho-seung Kim

Department of Control and Mechanical Engineering
The Graduate School

Pukyong National University
Abstract

A lubricant is -a substance introduced to reduce friction between
moving surfaces.  The fluid Iubrication is one of them which is
widely using in mechanical industry, it is filled lubrication oil
between two surfaces.” Especially, ship’s stern tubes were made up of
many kinds of materials. Woods, rubbers and synthetic resin are
known as ‘a common material for ship’s. Poly-Urethane is a kind of
synthetic resin  that. is using with glass fiber..or carbon fiber but
which could make-some environmental problem. MoS: is known as a
good solid lubrication material-because it has a good affination with
synthetic resin and high durability. So we made some samples of
poly-urethane and measured friction coefficient and hardness. Then we
can conclude the PUR/MoS: is suitable lubrication material for ship’s

stern tube.
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ofo] Abolofd|o] Eo] Uyt FxA2 Fig. 19 (a)9} #th
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Fig. 1 Chemical -expression of PUR
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2.4. 733kA| MOCA +x%

Cl Cl

HoN NH,

Fig. 3 Chemical formula of MOCA

Fig. 3% MOCA¢] 3}8t2& et MOCA+ PUR Al#<
=7] S8 FEAREEE fAE Seh =22, PUR @A ¢
ZhuwAl 2 gy ARSI Qo A FAo] =2 EERE
Hol 7l Wil wF kol ARgo] Algkd Hio|th

MOCAYE FA, AA mA|ojx| gk dutyg oz ALg¥HE= 7 3HA]

fe

o
G

T gdrdo s A A mEe g Alo 7 E 4 3t}



I AFNAE PUR 49 MoS, SHAE H7tste] <A+
stk PUR A== o2 ol ERAS ET-75DE AH&-3t3d
or SAARE MoS®  ARESHATh Al AEAR
4,4'-methylenebis(2-chloroaniline)& AF&3FATE g A}
&8 A 2 AsAl= ord Fig. 30 HeERien Alfel AL
&% MoSs= Table 13} gt Ao Az nj&2 e ¢
MOCA Hl&& 100 : 30.5 &2 Atk el H7HA|
MoS:E 2.5%, 5%, 7.5% W&E 247t E3ste] NAE Az
sttt Aol AREE Al 2 FAl PR Table 13}

.

Table 1 Mixing ratios of PUR and MoS; in experimental specimens

Specimens PUR(Wt%) MoS;(Wt%)
a 100% -
b 97.5% 2.5%
C 95% 5%
d 92.5% 7.5%
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Fig. 4 4.4-methylenebis(2-chloroaniline)
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el 2 Wkttt Fig. 5% 239 MoS, AldAl= o|tt.

Fig. 5 MoS:
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(c) MoS2 5% (d) MoS: 7.5%
Fig. 6 Photos of MoS;



3.3. 48 &Ax +4

PURel MoS:& ®igste] st A AACGEA De
Ao A A dAst A FAE ARSI A A
2] B Fig. 70 YERlon] BA L= Fig. 8o WER
ATk o] A9 Hu 2% 400CeolH ¢¥ > 10,000kgf/cm

M g 7 A AFE A
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Fig. 72 A3 #AAY AA FHe= AE€s vt 19
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(3.4) (5)

Fig. 7 Photos of equipment



1) Power supply 2) Digital controller
3) Jockey 4) Circular-cylinder dies

5) Pressure gauge

Fig. 8 Schematic apparatus of compression system



Fig. 9 Pin on disk system “of friction coefficient and wear test apparatus



Fig. 10 Compressor of PUR/MoS2 test piece



to nozzle

\°

Fig. 11 '‘Schematic apparatus of pin on disk system

1) Drive motor

2) Shaft

3) Disc

4) Pin-specimen

5) Specimen holder
6) Counter load

7) Sea water pump
8) Load level

9) Load

10) Sea water tank

11) Temperature sensor

12) ‘Heater

13) Control box (for heater)
14) Speed control volume
15) Valve
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4.1. 23 4=E4

AzE 2 Al wiE AFS dolry] 98 AlxtE AJEHS
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7} 2.5%, 5.0%, 7.5% Z7vete]l Azkd Aldolnt, ARxIelA B
wrkel o] PURVFOE AR AlH (a)dll A& 7]30] HolA
ZAUTE. MoSy7t 2.5%%1 AlH (D= 27]7F &L 732
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SEMHVI2000KY  BEM MAG: 300 £ © VEGAU TESCAN
r

Det: BSE 200 um
PKNU " PN u

SEM HV. 20.00 kV
Det: BSE 200 um

(a)=MoS2 (0%)

(2.5%)

SEM HV: 20,00 kv~ SEM MAG: 300 x
Det: BSE 200 pm

R

"~ VEGAN TESCAN SEMHY, 2000 kY : N VEGAN TESCAN
M y

Det: BSE 200 pm
PKNU u PKNU n

(c)=MoS: (5%) (d)=MoS> (7.5%)
Fig. 12 SEM photo of PUR/MoS; composite
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Fig. 14 Absorbed weight of MoS: (Wt %) and MOCA



(b) A1 A5 FA S7HAE F 0.32% =R oH, (o) Al
AL ok 0.38% ALt E9oH, 7.5%7F A e (D) AHe 7
$ 0.5% A% F7kskdeh o] A& MoSy7h H7be A & Al
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Table 2 Weight change over time of the specimens

Specimens before(g) 60min mass different
a 1130 .31 0.01
b 10.82 10.86 0.04
c 10.29 10.35 0.06
d 10.65 10.72 0.07

sl b A2 S5 Wstsiy AAledvh 2 1m/s,
2m/s, 3m/s 3tF 30No=Z 20CoA npEASFE A3 o
™ Z4%e Table 89l 7153} 3 Fig. 14+& vpEAg
o W& wAATFE = el A
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FHe. 15 Relationships between friction coefficient and sliding distance for MbS;



Table 3 Relationship between friction coefficient and sliding velocity

Specimens 1m/s 2m/s 3m/s
a 0.022002 0.021048 0.019888
b 0.021766 0.020506 0.019684
c 0.020587 0.020027 0.019457
d 0.020277 0.019737 0.019427

3= vk A] PUR-100% A8 (@9 4% £=71 5
. Ale 2YEE AIES Bole AL AT £ 9dth
MoSy7F A7k AlHe] A5 mia Alges Ao =
AE HAEd MeS7t H7=A &2 Al (a)o], A5 vz
Aes mtd $571 715k _oe 714 2 Fo8 FAde
. MoSz7F H7te Al (b)) 45 GA] vz
MoSz7k. 5% 347k Al (o) = mhEA
= A9 dAH AT (DY AL AL o= AAsit
(c)o} vlZzalA Aol

MoSz9] o] @WoldsE mpaAF7E o AA 7hAsl=d
MoS27} 2.5% 7 ANHBY 5%, 7.5% H7Fe AHo] ¢ u
< mZ AleE Bylow Art F7rE o w#@ ASTr &=
A sl o)A o R mFo] B owl MoSpo| %ol whEAlS

8% 91og Agstal rial dekEnh
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Table 4 Relationship between friction coefficient and load test

Specimens 30N 40N S0N

a 0.0214 0.0235 0.0258

b 0.0206 0.0226 0.0247

c 0.0198 0.0218 0.0238

d 0.0192 0.0212 0.0228
g MoSz9] el 2.5%, 5.0%%0 A5 FAE A
S HeEri. a8y 7.56% i " AAd)e] Bl AR
stzol T7FdG5 rhEASE 0.0192,0.0212,-0.0228% 57}
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Fig. 16 Relationships between friction coefficient and load test
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Fig. 18 SEM photographs of wom surfaces
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