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AP-FIM Analysis of Niobium Distribution
at Austenite Recovery Stage in Hot-deformed Steels
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Abstract

A distribution of Nb at an early stage of austenite recovery in hot-deformed HSLA steels was
investigated by AP-FIM. It was confirmed that the onset of austenite recovery can be inhibited by
the solute Nb randomly dispersed in the austenite matrix. Simple calculation considering the
interaction between solute atoms and defects indicates that the strong retardation ability of Nb
compared to Ti, V, and Mo is a result of the larger impurity diffusion coefficients and in solute-
defects interactions. AP analysis of a 0.10wt% Nb-steel has revealed that not only single solute
atoms but also Nb-N pair exist on the early stage of recovery. It is probable that these pairs play an
important role on the retardation of austenite recovery in hot-deformed steels. Through this paper,
it was also shown that AP-FIM is a useful technique which can evaluate the distribution of the
microalloying elements in steels quantitatively at an atomic level.
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