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Development of Corrosion Rust Removing Unit for Small Ship Propeller
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ABSTRACT: The materials used in a ship screw propeller are commonly made with brass. The seawater corrosion and semwater cavitation of
the screw propeller reduces the propulsive performance of the ship. In screw manufacturing, the corrosion rust of the screw propeller is removed
through a hand grinding method. The grinding process produces dust of the heavy metals from the brass. The dust creates a poor working
environment that is harmful to the health of the workers. An automatic corrosionrust removing apparatus, using a blasting method, was
developed for the improvement of screw polishing conditions and its working environment. The performance of this apparatus was investigated
by surface roughness, weight loss rate, hardness, electrochemical corrosion resistance, and cavitation erosion, after removing of the corrosion rust
under various blasting conditions. Two medias of alumina and emery were used in this experiment. The surface roughness and hardness of the
screw were improved by this apparatus. The electrochemical corrosion potential (Ecorr) and current density (Icorr) were measured by the
dynamic polarization method, using a potentiostat,under the conditions of surface polishing with grinding, blasting, wire brushing, and fine sand
papering. The test results prove that the new corrosion rust-removing apparatus improves the surface performance of a screw propeller.
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1.Body 2.Air cylinder 3.Ho%per 4.Blast nozzle 5.Air
line 6.5crew propeller fixed 7.Air blower 8Speed
reduction device 9.Execution motor 10.Fitter 11.Door
12Wastes outlet 13.Nozzle 14.Injection pipe 15.Screw
propeller 16.Air comp. 17.Window 18.Controller

Fig. 1 Design diagram of corrosion removing apparatus

Fig.3 Air cylinder attached proximity sensor and controller

32 B = HMAXR| oA ¥ HE

N Fxe] AALE Fig 1o vepdck o] X
29 72 3 AAZYL DAL gl & 5 3
zadde FAYFeE AL ARE Zdes A
o2 sty zdze 9wy FHe] 2 ¥ w2
ARG BAAIE ARl GEES EAd 22
AAY = A=F YT

Fig. 2+ 2A1& neog A Za2de] 224 = A%
g vepdtk ZXA7)E Fo] 1,440mm, o]} 990mm, 3
o7} 2360mmo|w o548 TEate] s}Ro] ulF(Caster) S
AAEIATE ARE S File UE A9 A% F9F

T A B3, 2o HAE BE A Bels dXste] 24

i
I
wu
&

20

H
rr
_o‘lrl
H

to tlo Lp

A

=

Hir

L
_{m N]o
S~
>
>,
~
tlo
N
X
ms(_,

ol
t o
B
oy
o
il
K
o
offt
o)

dert gerg sasee 34
2ol we} HElEE st B4 & Er
UA HASIET T2 TEREE
NA 471501, Brpm)E Do} F-
o {2 w} £58 gejstA =evl), Fg 33 Zo] I
U olF 7 A 98] 3PAR Ure] Ful Aol E
Tl Zede FERE PSS AojshAl "o 173k
60Hz(35rpm), 2472 40Hz(23.3rpm), 377HS 20Hz(11.7rpm)
9] £ 2 AojH}h

5
I‘i
8l
iTs
s28
o} i
O

o g
e

rr

gk )
Atk olm AMEE 45T 7] FYL 60kgem’o|H EAYE F
FAHemery) £ QE= 7= #800]ch

~N

ANEAL AA daloA ARSEHe Z2dHE A4F S50
A 35(Lmmx35(Wymmxemm(T)2] =712 A|2sig .o, Al
FHe] 4452 Table 1o viehdic} ZF A|gHE Table 29| 2
Ao g JdE HAE olg3te A FAMAY sFE &
slol 7lEaEon, © e APHe duHes ALgEE
EazRRIEE ol&ste] W Arsigh AtE AlgHe
3 AlFskal Axste] W AR Ae 2 FAe B

I P



74

54 el Aol A4 99 o83k 5

Be AP ‘:—%

Al #AE g8t

met 2FZ Q|
o] Lgste] FASH7|Z shATh

Table 1 Chemical composition of specimen

Composition Cu|Zn |} Sn | Ni | Fe | Mn | Al
wt.(%) 553142304101 |07 ]05](05
Table 2 Blasting conditions
Blasting Air . Nozzle |,
type pressure Grit mesh type Distance
Direct Alumina : #48 Boron
pressure 6.Okg/ crt Emery : #80 6 ¢ Sen

1.Pontentiotat ~ 2.Specimen  3.Reference
electrode 4.Counter electrode 5.Synthetic
seawater 6.Personal computer 7.Corrosion

cell

Fig. 4 Schematic diagram of polarization test

1.Handling 2.Transducer 3. Horn skirt
4. Cooling fan 5.Temp.gauge 6.Water
tank 7,8. Drain tank 9.Drain line 10.
Recycle pump 11.Pressure gauge 12. Valve

Fig. 5 Schematic diagram of cavitation erosion apparatus
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(a) Before (b) After
Fig. 6 Corrosion rust removing test

(a) Grinding
Fig. 7 Microstructure of specimen by polishing method

Table 3 Roughness of specimen by various surface polishing

Media Emery Alumina(AlLOs)

— Grinding
Blasting time(Sec)| 10 | 20 | 30 | 10 | 20 | 30

Rmax|m] 35.0(385|3551442(457( 46 | 483

Re[m] 205(2771 28 | 38 |345(375| 395

Table 4 Hardness of specimen by various surface polishing

Media Emery Alumina(AlOs)

Grinding
Blasting time(Sec)| 10 | 20 | 30 | 10 | 20 | 30

Hardness(Hv) | 325|277 | 314 | 414 | 380 | 295 223

Table 5 Weight loss of according to blasting time [g]

Media Emery Alumina(ALOs)

Blasting time(Sec)| 10 | 20 | 30 | 10 | 20 | 30
Before blasting | 29.9159 | 29.5901 | 29.6992 | 29.9077 | 29.9475 | 29.7059
After blasting | 29.7749 1293757 | 293622 | 29.8499 | 29.8013 | 294711
Weight loss 01410 | -0.2144 | -0.3370 | -0.0578 | -0.1462 | -0.2348

Table 6 The data of corrosion potentials, corrosion current
density obtained by various surface polishing

Media Emery Alumina(AlOs)
Grinding
Blasting time(Sec) | 10 | 20 | 30 | 10 | 20 | 30
Eeor (MV/SCE) |-327|-430 | -362 {-389|-410| -389 | -282
Lonx10° (A/cm) | 4.58 |114] 110 |076| 071 | 164 | 302
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Fig. 8 Polarization curve to blasting time (emery)
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Fig. 9 Polarization curve to blasting time (Al;Ox)
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Fig. 10 Polarization curves according to polishing condition
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Fig. 11 Weight loss after cavitation erosion test
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