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CORROSION  BEHAVIOR   AND  DURABILITY   OF  MICROSTRUCTURE  OF   STAINLESS   STEEL   REBARS    IN  SIMULATED   CONCRETE  PORE  SOLUTION  CONTAINING  CHLORIDE  WITH  DIFFERENT  PH

                                                                 D.B. Subedi, J.H. Dong 
State Key Laboratory of Corrosion and Protection, Institute of Metal Research, 
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Corrosion is a problem of science and technology. It cannot eliminate completely although the corrosion control is becoming more practical and achievable to decrease its rate. Nowadays, the corrosion control method of metals and alloys using various types of eco-friendly coating to save passive film on metal surface is becoming a fundamental academic and research concerns corrosion scientists.

All the experiments were conducted under static or dynamic flow conditions at room temperature. The corrosion rate evaluations were implemented by electrochemical measurements (open circuit potential, linear polarization, potentiodynamic polarization, and electrochemical impedance spectroscopy), while surface analytical techniques (SEM/EDS, XRD and XPS) were employed to examine and characterize the compositions, microstructure of alloys and the corrosion product films. 
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              Fig1;Nyquist plot, 1-28day Austenitic Stainless Steel      Fig1; Nyquist plot of three Stainless Steel 

The corrosion resistance performance of the different stainless steel, 304ss, 410ss and 2304ss 
Ware evaluated in different chloride condition at 9.3 pH comparing with microstructure and mechanism of passivation film formation. EIS results of both accelerated corrosion tests showed the corrosion resistance performanceof different alloys
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Fig; Phase and Bode plot of Austenitic stainless steel for 1- 28day 


The results of a study examining the Cl_ induced corrosion resistance of austenitic,duplex, and ferritic high-strength stainless steels  in simulated alkaline and carbonated concretesolutions during exposed to carbonated solutions, corrosion resistancewas reduced and only duplex grades 2304SS exhibited high corrosion resistance.
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Fig; surface srtructure of duplex stainless steel after 14 days

A strong correlation between microstructural defects and corrosion damage was observed by the help of morphology of SEM picture and optical observations. The pitting corrosion behavior of 304ss, 2304ss and 410ss in 3.5% NaCl solution has been investigated by electrochemical noise M-S Curve and the experimental data was analyzed based on stochastic theory. The change in the pit initiation site and the outstanding repassivation ability of 2304ss thin film determined that metastable pit events occurred more frequently and the probability of stable pits developing from metastable pits was lower than that of 304ss and 410ss, which improved the pit corrosion resistance of duplex thin film.he difference between growth mechanisms of stable pits on two materials led to different corrosion resistance, thus enhancing the pit corrosion resistance of duplex thin film compare to other two alloys.
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