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AISI 4000 Series Steel IS one of the most important materials used in engineering.  Steel Stainless 

achieves this degree of importance because of its combination of strength, ease of fabrication, and a wide 

range of properties at low cost. Some steels are relatively soft, ductile, and can be quickly manufactured 

into automotive or aircraft parts [1]. These stainless steels maintain a stable ferritic structure from room 

temperature to melting point, so their corrosion resistance is considered moderate, which increases with 

chromium content [2]. The present work aims to identify the microstructural defects of two pieces of AISI 

4000 Series Steel obtained from different manufacturing processes and subjected to an experimental 

process through electrochemical techniques to obtain their corrosion rate.  This process consisted of 

immersing the pieces in a NaCl solution at 3% by weight at room temperature. For microstructural 

analysis, the chemical composition was verified by optical emission spectroscopy (OES) using   Foundry 

Master equipment and Worldwide Analytical Systems AG (WAS) software and using   x-ray energy 

dispersion spectroscopy (EDS), Figure 1. Scanning electron microscopy (SEM) was used to analyze the 

microstructural defects of the piece subjected to 3% NaCl. This microstructural analysis presents a 

contribution to the electrochemical technique to contribute and enrich the studies of resistance to corrosion 

of stainless steels. In figures 2, The pitting corrosion behavior induced by chloride ions can be seen (Red 

Arrow), which is a common situation in marine environments [3]. Structural defects on steel parts are 

considered slight, due to the concentration percentage and the exposure time of 23 hours at room 

temperature. Similarly, the spectra (OES) are presented for each of the areas of interest, verifying that it 

corresponds to the base metal of the AISI 4000 Series Steel pieces, the elements present are mainly Fe, 

Mn, Cr, W, Al and C, Mo, all elements of the alloy. Scanning electrochemical microscopy is a very 

appropriate technique for the local study of corrosion processes because it provides information on site, 

at micrometric and submicrometric scales, relative to the topography and electrochemical activity of 

reactive surfaces in aqueous solution [5]. 
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Figure 1. Figure 1, EDS Spectra of AISI 4000 Series Steel parts exposed to a 3% Nacl corrosion process. The 

elements present are mainly Fe , Cr and C, Mo, all elements of the alloy. 
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Figure 2.   Figure 2. SEM structural analysis, part A and B showing the presence of corrosion pitting pores (red 

arrows) and the chemical composition by OES. The composition is the result of the average of 9 "burns" distributed 

in three different locations of each sample. 

References 

[1] Kishawy, H. A., & Hosseini, A. (2019). Machining difficult-to-cut materials. Mater. Form. Mach. 

Tribol. 

[2] Tavares, S. S. M., Pardal, J. M., Lima, L. D., Bastos, I. N., Nascimento, A. M., & De Souza, J. A. 

(2007). Characterization of microstructure, chemical composition, corrosion resistance and toughness of 

a multipass weld joint of superduplex stainless steel UNS S32750. Materials Characterization, 58(7), 

610-616. 

[3] Bhandari, J., Lau, S., Abbassi, R., Garaniya, V., Ojeda, R., Lisson, D., & Khan, F. (2017). Accelerated 

pitting corrosion test of 304 stainless steel using ASTM G48; Experimental investigation and concomitant 

challenges. Journal of Loss Prevention in the Process Industries, 47, 10-21. 

[4] Zhu, Z., Liang, Y., & Zou, J. (2020). Modeling and Composition Design of Low-Alloy Steel’s 

Mechanical Properties Based on Neural Networks and Genetic Algorithms. Materials, 13(23), 5316. 

[5] Santana, J. J., González, S., Izquierdo, J., & Souto, R. M. (2011). Usos de la microscopía 

electroquímica de barrido (SECM) para la investigación de procesos localizados de 

corrosión. AfinidAd, 68(551). 

  

https://doi.org/10.1017/S1431927621005857 Published online by Cambridge University Press

https://doi.org/10.1017/S1431927621005857



