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Abstract

13%Cr martensitic stainless steel has been used mainly with a material for fish
pre-processing machinery. However, it has not very nice cutting section because of little of
the carbon content. Therefore, SUS420]J2 steel that contents 0.3%C with high-strength in
spite of the rust is used with a material for fish pre—processing machinery. However, studies
on the corrosion characteristics of SUS420]2 steel are relatively rare. Especially, the corrosion
phenomenon may cause serious degradation because the fish pre-processing machinery is
exposed always to seawater environment. In this paper, the immersion corrosion test was
carried out at seawater environment (pH=752) on SUS420J2 steel specimens that have
various post-treatment conditions and its corrosion characteristics were evaluated. From test
results, the specimens such as base metal, vacuum heat treatment, electrolytic polishing and
tempering after quenching tend somewhat sensitive from the corrosion. In the case of
vacuum heat treatment specimen of continuous immersion during 360 days, the weight loss
ratio was high about seven times when compared with the different specimens. On the
contrary, SUS420jJ2 steel specimen that has the heat treatment of tempering after quenching
and the electrolytic polishing was less sensitive from the corrosion, and the weight loss ratio
was very low.
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Fig. 1. Shape of specimens.
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Table 1. Chemical compositions [wt%] and
mechanical properties of original
material

Material @ SUS420]2
Chemical compositions [wt%]
Si | Mn | P S Ni Cr
03] 1.0 | 1.0 | 0.04 | 0.03 | 0.6 | 13.0

Mechanical properties [N/mm?®]

Yield strength
540 ~

Tensile strength
740 ~
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Fig. 2. Schematic diagram of immersion
corrosion test.
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Corrosion potential, E(mV/SCE)

Corrosion potential, E(mV/SCE)
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Fig. 3. Corrosion potential versus test time.
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Table 2. Specimen geometry, conditions and test results

. Specimen Test conditions Test results
Specimen geometry
No. Esfgig;\efe Corrosion time| Seawater Weight loss Welrgggoloss %?ggtsilt(;n
(cn) (day) ) (mg) %) (mg/om’)
VHT-1 3.96 90 752 3252 510 82.600
VHT-2 39 90 ” 2361 374 59.610
VHT-3 396 180 " 2717 431 70.130
VHT-4 4.02 300 y 307.8 4.84 76.540
VHT-5 392 360 " 466.6 7.22 119.031
ELM-1 10.01 360 " 226.1 1.50 22.590
ELM-2 11.01 120 i 22.7 0.16 2.062
ELM-3 1047 180 " 70.0 048 6.680
ELM-4 10.25 300 " 1449 1.02 14.140
ELM-5 952 360 " 160.3 1.10 16.840
BMG-1 10.12 360 " 404.8 291 40.000
BMG-2 10.11 120 " 75.5 0.52 7.486
BMG-3 9.63 180 " 99.6 0.71 10.343
BMG-4 10.71 300 " 177.8 125 16.600
BMG-5 10.32 360 " 189.9 1.31 18.400
HTE-1 6.42 360 " 11.0 0.17 1.731
HTE-2 6.36 120 i 0.7 0.01 0.110
HTE-3 571 180 ” 46 0.07 0.797
HTE-4 6.70 300 " 57 0.09 0.851
HTE-5 6.64 360 " 188 0.29 2.831
HTM-1 25.21 360 " 265.2 1.30 10.495
HTM-2 23.54 120 " 1125 0.58 4779
HTM-3 28.66 100 " 109.5 0.54 3.821
HTM-4 29.06 300 " 1779 0.83 6.122
HTM-5 26.64 360 y 246.2 1.22 9.242
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Fig. 6. Surface photograph after the immersion
corrosion test.
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Fig. 7. SEM micrographs of vacuum heat
treatment(VHT) specimen.
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Fig. 8. SEM micrographs of electrolytic
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(c) 180 days (HTE-3) (d) 360 days (HTE-5)
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