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Effects of alloy elements on electrochemical characteristics improvement of stainless

steel in sea water
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Abstract:  Austenitic stainless steel is widely used in various industries due to its excellent corrosion
resistance. However, Cr carbides precipitation along the grain boundaries after heat treatment or welding may
develop Cr depleted zone, which acts as a preferential site for intergranular corrosion attack. To resolve this,
carbon stabilizing element such as Ti or Nb are added to suppress formation of Cr carbides. However, there
are few reports on corrosion characteristics under seawater environment of the stabilized stainless steel. This
study investigated the effects of alloying contents on the electrochemical characteristics in seawater of stainless
steel containing stabilizing element(Ti and Nb). To achieve this, the changes on the microstructure due to al-
loying were observed with microscope, and the electrochemical characteristics were determined by measure-
ment of natural potential and potentiodynamic polarization experiments. The microscopic observation revealed

that all specimens had inclusions other than the austenite matrix phase due to the addition of alloying
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elements. Such inclusions are considered to have different electrochemical characteristics from those of the

matrix, and thus a clear distinction was found according to the type of stabilizers and the contents. The re-

sults of this study suggest that it is important to consider the effects of alloying contents on the electro-

chemical characteristics in seawater with the addition of Ti or Nb into austenitic stainless steel.
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Table 1: Chemical composition for the specimens (wt. %)
Element ) )
C Si Mn P S Ni Cr Ti Nb Fe
Alloy
19Cr-9Ni-0.26Ti | 0.06 | 0.83 1.73 0.03 0.02 | 9.49 19.02 0.26 - bal.
19Cr-9Ni-0.71Ti | 0.07 1.01 1.76 | 0.03 0.02 | 9.24 19.00 0.71 - bal.
19Cr-9Ni-0.29Nb | 0.07 | 0.86 1.73 0.03 0.02 | 9.34 19.03 - 0.29 bal.
19Cr-9Ni-0.46Nb | 0.07 | 0.87 1.71 0.03 0.02 | 9.40 18.94 - 0.46 bal.
19Cr-9Ni-0.7INb | 0.06 | 0.84 1.70 | 0.03 0.02 | 9.23 18.87 - 0.71 bal.
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Figure 1: Microstructure with Ti,

Nb contents of

stainless steels
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Figure 2: Potential measurement results during
36,000s in seawater with Ti, Nb contents of stainless

steels
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Figure 3: Anodic polarization curves in seawater with

Ti, Nb contents of stainless steels
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