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Effect of Sigma Phase on Electrochemical Corrosion
Characteristics of a Deposited Metal of ER2594
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Abstract: A deposited metal specimen of ER2594 which is a super duplex steel welding wire used to
investigate the effect of sigma( o) phase on electrochemical corrosion characteristics was prepared by
gas tungsten arc welding. Aging treatment was conducted for the specimen at the temperature range of
700°C to 900°C for 5 to 300 minutes after annealing at 1050C. Corrosion current density has
decreased a little with an increase of aging time over 60 minutes at 700C to 900C and the uniform
corrosion of deposited metal had more influence on the precipitation of ferrite than the precipitation of
sigma phase. Therefore, the precipitation of sigma phase did not have much effect on the uniform
corrosion. Pitting potential representing pitting corrosion has shown decreasing tendency as the
precipitation of sigma phase increased. The degree of sensitization representing intergranular corrosion
has shown increasing tendency as the precipitation of sigma phase increased at 700°C to 800°C, while it
has decreased at 900C for 60 to 300 minutes.
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Table 1 Chemical composition(wt.%) of ER2594

C Si | Mn| N | Ni| Cr Mo | Fe
0.2~| 8.0~| 24.0~ | 2.5~
<0.04| <1.0/L25 03 105! 270 | 45 Bal.

Fig. 1 Bead appearance of multi-pass welding
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Fig. 2 Optical micrograph of a deposited metal

obtained after aging at 700°C for 60min.
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Fig. 3 Volume fraction of sigma(o) and ferrite(a)

phase with aging temperatures and times
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Fig. 4 Anodic polarization curve of uniform

corrosion test in a solution of 0.5M H,SO,
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Table 2 Lo and I values with aging temperatures

and times
Temp. | Time(min.) Leorn(A/ci) Lass(A/cm)
5 1.36 x 10° 1.92 x 10°
700°C 15 124 x 10° 1.89 x 10
60 2.14 x 107 1.91 x 10°
300 3.77 x 107 2.12 x 10°
5 1.75 x 10° 1.34 x 10°
200°C 15 131 x 10° 1.38 x 107
60 2.76 x 107 1.63 x 10°
300 291 x 107 1.98 x 10°
5 1.24 x 10°° 1.28 x 10°°
900°C 15 7.19 x 107 1.37 x 10°
60 2.64 x 107 1.22 x 10°
300 8.83 x 107 1.61 x 10°
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Fig. 5 Anodic polarization curves at 700C in

different times
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