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High Temperature Oxidation Behavior and
Surface Defect in Fe-25Mn-1.5Al1-0.5C Steel
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Abstract The high temperature oxidation behavior and the surface defect in Fe-25Mn-1.5A1-0.5C steel was investi-
gated by XRD (X-ray Diffractin) and electron microscopy. The intra- and inter-granular oxides were formed by the
selective oxidation of manganese and aluminum, which were identified to MnAl204 phase. Aluminum nitride (AIN)
was formed in front of these oxides. The y-matrix was transformed to a- and &- phases by the selective oxidation of
manganese. The surface defect, micro-scab was induced by the difference of the high temperature ductility between

the matrix and the inter-granular oxide.
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Table 1. Chemical composition of the alloy (wt%)

C Mn Si Al N P S
0.55 249 | 013 | 159 |0.0135( 0.008 0.005
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Fig. 1. SEM micrograph and EDS analysis of a cross-section of oxide layers in an automotive high-Mn steel oxidized at
1250°C for 2 hr in air and then water quenched; (a)secondary electron image (b)X-ray map of Fe (c)X-ray map of Mn and

(d)X-ray map of Al
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Fig. 2. SEM micrograph and EDS analysis of a cross-
section of boxed area 3 in Fig. 1; (a)secondary electron
image (b)X-ray map of Fe (c)X-ray map of Mn (d)X-ray
map of Al and (e)X-ray map of O.
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Fig. 3. X-ray diffraction patterns analyzed for intra- and
intergranular oxidation; (a)after removing the external-
oxide layer by pickling, (b) and (c)after removing about
200 yum and 400 pum by electropolishing, respectively.

Fig. 4. SEM micrograph and EDS analysis of of the oxida-
tion and nitridation in the high Mn steel oxidized at
1250°C for 2 hrs in air (a)secondary electron image (b)X-
ray map of O (c)X-ray map N.
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Fig. 5. SEM micrographs showing the micro-scabs on the
hot rolled strip surface; (a)as rolled and (b)after erecting
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Fig. 6. Schematic illustration of the formation of micro-

scabs; (a)as reheated in the reheating furnace (b)after

being descaled by high pressure water (c)after hot rolling

(d)enlarged image of elongated and peeled off grain

boundary.
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