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Activities of Fe-B-N and Fe-C-B Systems by Interstitial Solution Theory

Xianming Huanc, Wayah Giri Iscuak, Hiroyuki Fuxuyama, Toshiharu Funsawa and Chikabumi YamaucH

Synopsis : Solubility of boron in molten Fe-B-N alloy equilibrated with solid BN at 1723K under various partial pressure of nitrogen,
and the solubility of carbon in molten Fe-C-B alloy in the temperature range from 1573K to 1723K were measured to
determine the thermodynamic parameters of boron in liquid iron. )

By using the interstitial model, the activity coefficient of boron at infinite dilution (¢%°) and the interaction parameters

(67) in liquid iron were determined as follows:

Inys®= —5.15, &2=3.97, 6*=—0.12(1723K)
B=18900/ T —6.34 (1573K ~1723K)
Key words : thermodynamics ; solubility ; interstitial model ; interaction parameter ; activity coefficient; Fe-B-N alloy ; Fe-C-B

alloy.
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Table 1. Activity coefficient of boron and interac-
tion parameters of Fe-B-N alloy in litera-

ture.

Authors Exfne:;x:;tal Tem]()lzr)ature M(::; t;i(’;((:)t;on 70 5 &
Evans and Sieverts' 1823 0~0.282 0.022 | 5.88 25

Pehlke® method 1873 0~0.282 499

1923 0~0.282 437

1973 0~0.282 3.88

2023 0~0.282 3.43
Schenck and | Sampling 1873 0~025 064 | 65 1.5
Steinmetz ® | method 1873 >0.25 6.5 9.3
Ball” Sampling 1773 0.112~0.192 3.13
method 1873 0.160~0.253| 0.018 | 5.23 | 3.67
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Fig. 1. Dependence of (Inpn,/2-1nzy) on atom
ratio y; in Fe-B-N liquid alloy saturated
with solid BN at 1723K.

Table 2. Experimental results of the Fe-B-N system at 1723K.

Pra 0.1 0.1 0.15 0.2 0.2 0.23 0.3 03 041 | 041 | 063 | 0.63
Xg 0.233 | 0.230 | 0.213 | 0.174 | 0.178 | 0.186 | 0.161 | 0.161 | 0.161 | 0.158 | 0.123 { 0.126
x, X104 075 | 079 | 115 | 174 | 1.70 | 1.90 | 269 | 273 | 2.97 | 2.89 | 4.96 '5.12
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Table 3. Thermodynamic values for Fe-B-N alloy.

Mole fraction B B N B B o
Authors Tem;(:le(r)ature of boron 4% | Ik, { & & & P | Inyy
This study 1723 012~024) 397 | -65 |-012] 597 | 1.88 | 1.88 | -5.15
1823 0~0.282 3.37 [ -6.35 5.37
Evans and 1873 0~0.282 2.57 | -6.31 4.57
Pehlke® 1923 0~0282 | 1.86 |-6.32 3.86
1973 0~0282 1.52 | -6.32 3521
2023 0~0282 0.86 | -6.37 2.86
Schenck and 1873 0~025 347 [ -6.34 | 069 | 547 | 1.31 | 1.31 | -4.55
Steinmetz®
Ball”? 1773 0.11~0.19 0.76 276 | 276 | -4.42
1873 0.16 ~0.25 1.05 3.05 | 3.05 | 4.69
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Fig. 4. Dependence of InK,~(Inpn./2+1nzs+ &Es)
on atom ratio 3 in Fe-B-N liquid alloy
saturated with solid BN at 1723K.
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Fig. 5. Temperature dependence of the activity
coefficient of boron at infinite dilution
relative to solid boron.
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Fig. 7. Effect of boron content on the solubility of
carbon in liquid iron.
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Fig. 8. Relationship between -(Inz: + 6:%yc) and ys
in Fe-C-B liquid alloy saturated with
graphite.
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Table 4. Activity coefficient of carbon and inter-
action parameters of Fe-C-B alloy.

R e O N e
1573 0~0.2 5.55 -0.47 7.55 7.55
1623 0~0.24 535 -0.52 7.35 7.35
1673 0~0.31 4.94 -0.56 6.94 6.94
1723 0~0.33 4.52 -0.59 6.52 6.52 8.4
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Fig. 9. Iso-activity lines of boron(s), carbon(s)
and iron (/) of Fe-C-B melt at 1723K.
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