METALURGICAL SNGINGERING
smmer » oume <8, number The Journal of Iranian Metallurgical and Materials Engineering Society

Research Paper
Hot corrosion properties of iron aluminide coatings produced via a two stages process on
plain carbon steel

*Peiman Omranian Mohammadi*, Ramin Raiszadeh?, Hamid Reza Shahverdi?

1- PhD Candidate, Department of Metallurgy and Materials Science, Shahid Bahonar University of Kerman, Kerman, Iran.

2- Professor of Metallurgy and Materials Science, Dept. of Metallurgy and Materials Science, School of Engineering, Shahid Bahonar University
of Kerman, Iran.

3- Associate Professor of Metallurgy and Materials science, Tarbiat Modares University, Tehran, Iran.

[STETTIY Omranian Mohammadi P, Raiszadeh R, Shahverdi H.R. Hot corrosion properties of iron aluminide coatings produced via a two
stages process on plain carbon steel. Metallurgical Engineering 2017: 20(2) 109-120 http://dx.doi.org/ 10.22076/me.2017.62591.1130

d http://dx.doi.org/ 10.22076/me.2017.62591.1130

ABSTRACT

The isothermal high temperature corrosion behavior of an Fe3Al coating coated on plain carbon steel through tungsten inert
gas (TIG) surface alloying with current of 40A was studied in the atmosphere of air. The specimens were tested at 700 and 900
°C for 4-100 h. SEM, EDS and XRD analyses were utilized to study the oxidation behavior of the iron aluminide intermetallic
coating. The weight gain data determined a parabolic rate law. The results also revealed that the initial scale formed on the
coating was predominately 8-Al203 which was substituted by a-Al203 after about 64 hours. The SEM observation and XRD
results illustrated that at shorted times, when the 6 phase was stable, spalling was more usual while with the increase in the
amount of the a phase the spalling decreased significantly. The EDS results confirmed the presence of aluminum oxide at
shorted times and iron oxide at longer times.
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