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Methodology – Combined microscopy

On the three-dimensional atomic scale characterisation towards 

understanding the sequence of nano-scale B2 phase evolution in     

Ni-alloyed Fe-Mn-Al-C low-density steel
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1. Near-atomic scale analysis using 3D-APT reveals the localized precipitation 

of nano-scale B2 precipitates within BCC phase.

2. B2 coarsening kinetics follows modified LSW model and hence is bulk 

diffusion controlled.

3. Partitioning of Ni between BCC and B2 phases controls the rate of B2 

coarsening.

4. B2 disintegration at 1200 ᵒC indicates its limited stability at elevated 

temperatures, as per thermodynamic estimates.

5. B2 localization within BCC phase in γ-based Ni-alloyed Fe-Mn-Al-C steel 

leads to enhanced strength-ductility trade-off.
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