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Abstract According to measured solubility data of Thermo-Calc and concerned references, the equilibrium solid sol-
ubility formulae of Fe,N in austenite and in ferrite have been derived respectively as log[ N], = 0.940 - 479.4/T and
log[ N], = 1.074 —1838/T. With considering free energy of Fe,N formation, the equilibrium solid solubility formulae of
nitrogen (gas) in austenite and in ferrite have been derived respectively as log[ N], = -2.752 +1321/T and log[ N], =

-1.560 -1214/T.
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Table 1 Equilibrium solid solubility data of nitrogen dis-
solved in austenite in equilibrium with Fe, N

BE/K [N],/%
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900 2.5529
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863 2.4292
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Table 2 Equilibrium solid solubility data of nitrogen dis-
solved in ferrite in equilibrium with Fe,N
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Table 4 Calculated data and results of formation free en-

BE/K [N]./% BE/K [N]/% ergy of Fe,N produced by o-iron compounding with N,
863 9.676 x 10 -2 600 9.584 x1073 W/ Orop/J. Pron/lc Propn/Jc ADY/I - AGy/
850 8.834 x 10 -2 550 5.073 x10? K (mol - K) ™! (mol + K) = (ol « K) ~! (mol + K) ! (J + mal ™)
800 6.145 x10 -2 500 2.388 x 10 300 27.281  191.503  155.648 -49.228 3680
750 4.141 102 450 9.577 x10-* 400 28.296  192.655 160.510 -49.002 8513
700 2.687 x 10 -2 400 3.142 x 10 500 30.287  194.839  169.78¢ -48.782 13 303
650 1.659 x 10 -2 368 1.294 x10~* 600 32.606  197.302 180.307 - -48.768 18 173

700 35.027 199.789  190.996  -49.006 23217
,_ ) 800 37.464  202.203 202.105 -48.854 27995
X} 2 FAFHAT AL E, W BB 5 Fe,N ¥4 900 39.888  204.522 213.343 -48.470 32535
/ Py 1000 42.311 206.728 223.925 -48.683 37 595
HRERR A T HEREAR. 1100 44.816  208.825 233.915 -49.762 43650
11 .898  210.507 241.897  -50.948 49 235
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Table 3 Calculated data and results of formation free en-
ergy of Fe,N produced by y-iron compounding with N,
BE/ Prop/l BTNV Propn/Ic ADY/T- AGy/
K (mdK)~!(mol +K) ! (mol - K) ! (mol «K)~! (J - mal~!)
1184 46.898 210.507 241.897 -50.948 49235

1200 47.295 210.819  243.378  -51.212 50 366
1300 49.681 212.718  252.367 -52.716 57443
1400 51.917 214.530  260.934  -53.999 64 511
1500 54.026 216.262 269.122 -55.113 71582
1600 56.023 217.920 276.968 -56.084 78 646
1665 57.268 218.961  281.900  -56.652 83 238
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Fig.1 Comparison of equilibrium solid solution of nitrogen dis-
solved in austenite in equilibrium with Fe,N and with N,
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Fig.2 Comparison of equilibrium solid solution of nitrogen dis-
solved in ferrite in equilibrium with Fe,N and with N,
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