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The effect of alloying elements Ni and Al on the mechanical properties of
precipitation-hardened soft-magnetic stainless steels was investigated. Thermodynamic calculations
suggested that the aging treatments led to precipitation of NiAl compounds with B2 structure and
Fe2Mo-type Laves phases. By changing the concentration of the alloying elements, the B2-type NiAl
precipitates were mainly responsible for the precipitation hardening, and the Vickers hardness was
hardly affected by the Mo content. Small-angle X-ray scattering analysis was used to determine the
size and number density of the fine precipitates, which contributed to the hardening. The
high-density NiAl precipitates grew to a few nanometers in radius after an adequate period of aging.

It was indicated that grains with the <100> texture component preferentially evolve during
compressive deformation under low strain rates at higher temperatures. The optimum conditions for
the <100> texture evolution are proposed.
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