=] DA e 3eaA], 21229 #)23.(2009)
J. of the Korean Society for Heat Treatment, Vol. 22, No. 2, (2009) pp. 67~74

Zey" . HES - oy
AT Sk A A B BEAl SR, RS B o A2 A 385k

The Effect of Alloying Elements and Heat Treatment on the Pitting
Corrosion of 440 A Martensitic Stainless Steels
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Abstract 440A martensitic stainless steels which were modified with reduced carbon content (~0.5%) and addi-
tion of small amount of nickel, vanadium, tungsten and molybdenum were manufactured. Effects of alloying ele-
ments and heat treatment on the pitting corrosion in 3.5% NaCl were investigated through the electrochemical
polarization tests. The lowest pitting potential, E,, was obtained when austenitizing temperature was 1250°C and
this is because of the grain coarsening. When austenitized at 1050°C and tempered at 350~750°C, the highest
E, was obtained at 350°C, while the lowest at 450°C and 550°C regardiess of alloying elements added. But E,
was increased a little at the tempering temperature of 450°C and 550°C when 0.4 wt.% of tungsten was added.
More pitting was observed at 450~550°C, and pitting was formed at regions where Cr concentration is low or
grain boundaries are intersecting and showed irregular shape.
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Table 1. Chemical composition of alloy used (Wt.%)
Alloy No. C N S 0 Si Mn Cr Ni Mo \" A\

No.1 0.50 | 0.094 0.001 0.001 0.49 0.79 16.98 1.02

No. 2 0.51 0.10 0.001 0.015 0.50 0.80 17.17 1.02 0.40

No. 3 0.51 0.095 0.001 0.10 0.56 0.80 16.95 1.03 0.40

No .4 0.51 0.09 0.001 0.10 0.51 0.80 17.02 1.04 0.68
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Fig. 1. SEM micrographs of alloys austenitized at various temperatures
Tempering Alloy No.
temp.(C) No.1 No.2 No.3 No.4
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Fig. 2. SEM micrographs of alloys tempered at various temperatures (Austenitizing; 1050°C, 60 min.)
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Fig. 3. Anodic polarization curve of alloy No. 3 with the
austenitizing temperatures (Tempering; 650°C, 2 hr).
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Fig. 4. Anodic polarization curve of alloy No. 3 with the
tempering temperatures (Austenitizing; 1050°C, 60 min.).
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Table 2. Pitting potentials, E,(mV) measured in the
specimens tempered at various temperatures

Pitting potential, E (mV)
Alloy Tempering temperature(°C)
350 450 550 650 750
No.1 -32 -230 —278 -110 -68
No.2 -20 —280 245 -65 -130
No.3 +9 -191 -181 —64 —61
No.4 -26 -210 -296 -100 -109
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Fig. 5. Anodic polarization curve of alloys tempered at
350°C (Austenitizing; 1050°C, 60 min.).
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Fig. 6. Anodic polarization curve of alloys tempered at
450°C (Austenitizing; 1050°C, 60 min.).
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Fig. 7. Anodic polarization curve of alloys tempered at
650°C (Austenitizing; 1050°C, 60 min.).
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tempered at 450°C and 650°C for 2 hours respectively.
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Fig. 9. Concentration profiles near pits of the alloy No. 3 and No

and tempered at 450°C for 2 hours.
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