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SUMMARY

The materials of ship screw propeller are commonly used with the
manganese bronze. The seawater corrosion and sea water cavitation
of the screw propeller reduce the propulsive performance of ship. In
screw manufactory, the corrosion rust of the screw propeller is
removed by a hand grinding method. The grinding works produce the
dust of the heavy metals from the manganese bronze. The dust bring
about poor working environment harmful for the health of workers.

An automatic corrosion removing method using a blasting apparatus
was developed for the improvement of screw polishing conditions and
its working environment. The performances of this blasting apparatus
under various blasting conditions were investigated by surface
roughness, weight loss rate, hardness, electrochemical corrosion
resistance and cavitation erosion after removing of corrosion rust.
Two medias of alumina and emery were used in this experiment. The
corrosion rust of a screw propeller was remarkably removed and the
surface roughness and hardness of the screw were improved by this
blasting method using our lab make apparatus.

The electrochemical corrosion potential (Ecor) and current
density (Icorr) were measured by the dynamic polarization
measurement using a potentiostat under the conditions of surface
polishing like grinding, blasting, wire—brushing and fine sand papering.

The test results prove that the new blasting apparatus remarkably

improve the surface performances of a screw propeller.
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Fig. 3 Microstructure of test specimen
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Fig. 4 Stress-strain diagram of test specimen
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Fig. 7 Potentiostat and test cell

Fig. 8 The specimen for polarization test
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Blast Media

Compressed Air ___.—ﬁ s

Fig. 11 Diagram of suction type blasting system

Table 3 The purpose of blasting and the effectiveness

Small fragments, Impurities, The surface processing to a scale

clearance for a second work.

Clean
(Iron frame, Iron plate, Pipe, Welding region, Casting, The heat
treatment good)
Debarring A projecting a disuse part clearance
Peening Fatigue increase, Corrosion protect, Surface hardness increase
o Prominence and depression region surface processing, Finishing,
Finishing o i
Reclaiming processing
Etching Glass, Stone, Carpenter performance
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Table 4 The kinds of media

Feature
Media The use

Grinding power | Crushing power

Steel, Nonferrous metal,

AlyOq High High Stone, Glass, Carpenter
performance
. Nonferrous metal,
Glass beads Low High
Nonmetal, Mold
Ceramic beads Low Low Plastic, Forming good
Die casting, Linear
STS ball, Shot ball Low None .
product, Casting product
Wire shot High Low Iron plate
) . Paint removal, Nonmetal
Plastic blast media None None

mold, Plastic
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Fig. 12 Boron nozzle and blast gun

Table 5 Comparison of nozzle life

Material Nozzle Life
Steel nozzle 40 min
Ceramic nozzle 4 h
Tungsten carbide nozzle 1,000 h
Boron carbide nozzle 3,500 h
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1.Body 2.Air cylinder 3.Hopper 4.Blast nozzle 5.Air line
6.Screw propeller fixed 7.Air blower 8.Speed reduction device
9.Execution motor 10.Filter 11.Door 12.Wastes outlet 13.Nozzel
14 Injection pipe 15.Screw propeller 16.Air comp. 17.Window
18.Controller

Fig. 13 Diagram of corrosion removing apparatus
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Fig. 14 Diagram of corrosion removing unit
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Fig. 15 Corrosion removing apparatus
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(b) After 8 min
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(c) After 14 min

(d) After 20 min

Fig. 17 The polishing conditions of blasting time
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(a) Before

(b) After

Fig. 18 The result of corrosion removing test
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Table 6 Hardness [Hv]

Media Emery Alumina(ALO:s) Grinding
Specimen 1 2 3 4 5 6 7
Hardness | 325 277 314 414 380 295 223

Table 7 Weight loss [g]

specimen 1 2 3 4 5 6

Before
29.9159 | 29.5901 | 29.6992 | 29.9077 | 29.9475 | 29.7059
blasting

After blasting| 29.7749 | 29.3757 | 29.3622 | 29.8499 | 29.8013 | 29.4711

Weight loss | -0.1410 | -0.2144 | -0.3370 | -0.0578 | -0.1462 | -0.2348
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(a) Before

(b) After

Fig. 19 Roughness [x100]
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Table 8 The E.or according to surface polishing

surface Processing erg Grinding Fine . Blasting
brushing sandpapering
Ecorr(mV) -251 -248 -430 -347
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Fig. 20 The anode polarization curves according to polishing condition
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Table 9 E.or according to blasting times (Emery)

Media Emery
Blasting time(Sec) 10 20 30
Ecorr(mV) -327 -430 -362
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Fig. 21 The anode polarization curve to blasting time (Emery)
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Table 10 The Ecor according to blasting time (AlOs)

Media Alumina(AlLOs)
Blasting time(Sec) 10 20 30
Ecorr(mV) -389 -410 -389
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Fig. 22 The anode polarization curve to blasting time (Al:O3)
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Fig. 23 The anode polarization curve to blasting and grinding
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(a) Before

(b) After

Fig. 24 The specimen for cavitation erosion test
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Fig. 25 Weight loss after cavitation erosion test
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