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Abstract: The Thermo-Calc software was used to calculate the influence of pressure factor and ele-
ments including C, Cr, Mn and Ni on the solubility of nitrogen, the phase transformation during so-
lidification in high nitrogen austenitic stainless steel with 22% (mass fraction) Cr. The microstruc-
tures and precipitates of new designed high austenitic stainless steel were studied also. The results
show that Cr increases mainly the solubility of nitrogen in liquid steel. With about 0. 1% C the mini-
mum solubility of nitrogen during higher solidification temperature is enhanced remarkably. Mn in-
creases not only the solubility of nitrogen in liquid steel but also the minimum solubility of nitrogen
during earlier solidification. With proper Mn the phase area of austenite is extended and more stably,
also the “ferrite trap” can be avoided. With a little nickel less than 2% the minimum solubility of ni-
trogen during higher solidification temperature is enhanced and the temperature extension of § phase
presence is reduced, also to make sure full austenite in steel at room temperature, Melting under pres-
sure is efficiently to increase the solubility of nitrogen. The main precipitates of new high austenitic
stainless steel are Cr,; C; and Cr,N. To use thermodynamic calculation tools can be beneficial to re-
search the melting, structure, heat treatment and hot working of high nitrogen austenitic stainless
steels.
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Fig. 2 The influence of C on the nitrogen solubility during solidification (a)0.03%C;(b)0.15%C
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