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Thermodynamic Calculation and Experimental Research on
Nitrogen Solubility in Austenite Stainless Steel

Shen Chunfei'*, Jiang Xingyuan®, Li Yang', Li Shuangjiang', Yin Shiyou' and Jiang Zhouhua'
(1 School of Materials and Metallurgy, Northeastern University, Shenyang, 110004 ;
2 Stainless Steel Business Unit, Baoshan Iron and Steel Co Ltd, Shanghai 200431)

Abstract The solubility of nitrogen in solid stainless steel 304, 304L, 301S and 301L (- phase) and in melts of
austenite stainless steel has been calculated by using thermodynamic analysis method to get computational model for solubil-
ity of nitrogen in the steels, and the experimental research on nitriding behavior in four austenite stainless steels has been
carried out by 1 kg MoSi electric resistance furnace with 33 ~ 100 kPa at 1 520 ~1 580 “C. Results show that the solubility
of nitrogen in -y- phase in solid austenite stainless steels is highest; in cooling and solidifying process at normal pressure
there is a transformation process from liquid phase, 8- phase to y- phase; the nitrogen content in austenite steel shall de-
crease if supersaturated nitrogen to 8- phase in melt of stainless steel precipitates as gas bubble, so it is available to melt
high nitrogen austenite stainless steel by using quick cooling at normal pressure or pressurized casting.
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Table 2 Interaction coefficients of elements on nitrogen at 1 600 °C
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Table 4 Variation of nitrogen content in melts of austenite stainless steels in experimental process /%
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45 0.232 0.223 0.216 0.181 0.128 0.234 0.226 0.218 0.223 0.215 0. 208 0.207
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Fig.2 Comparison between calculated value and measured value of solubility of nitrogen in melts of stainless steels: (a) steel
304, 33 ~100 kPa; (b) steel 304L,, 301L and 301S, 100 kPa
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Fig.3 Calculated results of solubility of nitrogen in y- phase of
stainless steel 304
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