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The Cause Analysis of Pitting Corrosion on the Waterjet Impeller

Hyeong-Sin Lee*, Un-Hwa Jung
Defence Agency for Technology and Quality(DTaQ)

l

7] 9| ARl EA M o] SHelxo] olo] that AT HL
a4 22052 QAR 28|17 3161 D 31718 4

5 gAjo] g Aol Sashel B AH FEE AL Yol A4F HF FRE W S5 F4ot Aulo] AgHE
Agoleh, BEAF £717] Qmeio] E AAo] that AARAS 98] FAAAATE BE D BAgeeta 24 A3t
2 59 Tt 2L 2RS Aotk 3 WAR FARAANAS Bolo] EH YAo] Lot Hglo]A "5 HES wA
¥ 5 oy, T WA Bt dTam RAE BEA 247 Queioll AAT A2 "derdB HAA
AEEC], A RAL $ig BFel %t Ao WU & ATk FF WY BUFo| ot AB) 4L
ERCAIEL % 29 A, 7ol B0 £ 259 65C o¥e] WeA AA|, pH5ol8

Abstract Cause analysis of surface pitting crack on a waterjet impeller was conducted. The waterjet
impeller was made from stainless steel duplex 2205, which is more resistant to corrosion and local
corrosion than typical stainless steel 316L and 317L, and has high mechanical strength, making it a
useful material in various marine structures and seawater desalination facilities. The measurements were
taken by scanning electron microscopy (SEM) and molecular ecological detection. The chemical
composition of S was examined by SEM in the area of pitting corrosion. The dsrAB gene was detected
on the sample of the pitting corrosion of the impeller through molecular ecological detection. Therefore,
pitting corrosion on the surface of a waterjet impeller was caused by sulphite-reducing bacteria (SRB).
To prevent the spread of SRB, management is required through high temperature treatments (over 65C),

pH management, or the insulation of a hull and waterjet.
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Fig. 1. Waterjet Driving method and propulsion
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Fig. 2. Shape of waterjet impeller
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Fig. 3. Pitting corrosion on waterjet impeller
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Table 1. Visual inspection results of pitting corrosion
on the surface of waterjet impeller

Wat§ {—i et Left Mide Right
position
Quantity More than 8 More than 22 More than 1
Size Dia.: 10 mm Dia.: 10 mm Dia.: 5 mm
1 Depth: 5~7 mm | Depth: 5~7 mm | Depth: 5 mm
. Impeller boss & | Impeller boss &
Point leading edge hurb Impeller hurb
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Fig. 4. A schematic diagram of MIC by sulfate
reducing bacterias(SRB)
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Fig. 5. Specimen point of impeller
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Table 2. Summary of SEM record from the
‘corrosion’ and 'mon-corrosion’

Non-Corrosion Corrosion
Element Weight(%) Element Weight(%)
Na 1.76 Na 4.86
Mg 030 Mg 187
Al 0.40 Al 1.78
Si 112 Si 4.13
Cl 0.60 Cl 4.25
Ca 0.41 Ca 5.49
Cr 21.77 Cr 20.85
Mn 1.20 Mn 0.91
Fe 63.52 Fe 48.38
Ni 473 Ni 3.01
Mo 4.18 Mo 1.37
Total 100.00 S 1.53
P 0.26
K 0.31
Cu 1.02
Total 100.00
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Fig. 6. Genomic DNA
1,2 : Middle impeller, 3,4,5 : right impeller,
6 : Around of right impeller, M : Lambda/Hind III

2) 16S rRNA: HE[golol|A] g AlEFo] & &= Q= BAEA
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Fig. 8. Result of dsrAB to PCR
1,2 : Middle impeller, 3,4,5 : Right impeller,
6 : Around of right impeller, + : Soil DNA extract
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Fig. 9. Blast of dsrAB

Table 3. dsrAB of sequence analysis

Sample Phylogenetic Indf]nnt Source
uncultured nonsulfidogenic
R3-nest 75 deltaic mobile

sulfate-reducing bacterium .
mud sediment

uncultured mesophilic
R2-nest . . 86 sulfide-rich
sulfate-reducing bacterium .
spring
uncultured harbor
R1-nest
nes sulfate-reducing bacterium 79 sediment

Table 4. Cause analysis result table for experimental

results
No Measurement method | Measurement result
1 Scanning electron Detection of chemical
microscope composition “S”
2 Molecular Ecological | Detection of “dsrA5
Detection gene
Conclusion Sulphite-Reducing Bacterias
- high temperature treatment(over 65C)
Improvement
- pH management
proposal - Insulation of hull and waterjet
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Uncultured clone NTd-V03 (AB263174)
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Uncultured clone ZDSR3 (AY327243)
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Uncultured clone B04P037 (AY197458)
Ri-nest

positive-nest

99
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Uncultured clone UMTRAdSI626-20 (AY01561

Uncultured clone MS3.094 (EF429279)

Uncultured clone (AF360668)
55 Uncultured clone aE (AF388277)
99 Uncultured clone fg7d951 (AY753095)

Desulfacinum infernum DSM 9756 (AF418194)
] Desulforhabdus amnigena (AF337901)
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Fig. 10. A schematic diagram of MIC by sulfate reducing bacteria
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