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Abstract

Nuclear reaction analysis (NRA) is a powerful method to characterize the light elements in the heavy
matrix. This method is capable of determining carbon in iron-based substrates. The systematic error of
this method was estimated to be 6%. Also, the sensitivity of the method for determining carbon in the
metal substrates is 0.05% by weight. Three different standard samples which have specific carbon
content, were used to measure carbon in the bulk substrate. The difference between measured and actual
carbon of standard samples is within the method error spread and less than 6% was reported. To
determine the depth profile, carbonized steel-304L samples by the DC plasma method in two various
substrate temperatures were used. The effect of the substrate temperature on the formation of the carbon
layer and its depth profile was studied. The formation of the Fe3C layer in the depth of the carbon
samples under 385 °C has been determined using the NRA method and confirmed with other SEM and
XRD methods.

Keywords: Nuclear reaction analysis (NRA), Alloys based on iron, Carbonizing, Depth profile,
Carbon in bulk
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