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Effect of Carbide-Forming on Oxidation of Ultra High Carbon
Steel

M. ShahSanaei', A. R. Kiani-Rashid?

Dept. of Materials Science and engineering, Ferdowsi University of Mashhad

Abstract

In this study, the effect of carbide-forming on oxidation of Ultra High Carbon were studied.
Isothermal oxidation temperature 850°C occurred in vitro by thermal gravimetric (TGA). oxidation
rate measured continuously during 165 minutes. morphology and oxide phases evaluated by
scanning electron microscopy (SEM), optical microscopy and EDS were used. The results show that
two distinct oxide layer formed on the surface while their chemical composition are vary, depending
on temperature oxidation. Foreign oxide layer is a mixture of iron oxides (Fe-O) and the inner layer
of chromium oxide and iron combined with lower porosity greater adhesion (Fe-Cr-O), respectively.
With increasing oxidation temperature oxide layer thickness increases, the increase is more
chromium oxide. Increasing chromium carbide formation lead to increasing of depletion of
chromium from bulk and oxidation rate. But with continuous oxidation, dissolution of chromium
carbide happened and diffuse outward lead to formation chromium oxide and decreasing oxidation
rate.

Keywords: Oxidation, Corrosion, Ultra High Carbon Steel, Diffuse, Phase transformation
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