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High manganese and aluminum steels are
being considered as high strength and
lightweight replacements for heavier low alloy
steels in ballistic armor and in the
transportation
and
mining
industries.
Aluminum additions up to 12wt.% contribute
to a reduction in density up to 18% when
compared with quenched and tempered Cr
and Mo steels. Adding aluminum and carbon
also enables these steels to be precipitation
hardened by the formation of kappa carbide.
This provides a high amount of strengthening
but reduces the fracture toughness. Therefore,
knowledge of how alloying elements and
impurities affect the age hardening kinetics
and corresponding microstructure mechanical
property relationships is of great importance.
In the current study, the influence of silicon
and phosphorus on the precipitation of kappa
carbide and corresponding mechanical
properties was investigated using a
combination of electron microscopy, XRD,
atom probe tomography, and ab initio
calculations.
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