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Solubility of Nitrogen and Equilibrium of Ti-nitride Forming Reaction

in Liquid Fe-Ti Alloys

Synopsis:

Zen-ichiro MORITA and Kyoji KUNISADA

The solubility of nitrogen and the equilibrium of the Ti-nitride forming reaction in liquid Fe-Ti alloys
under the presence and absence of Ti—nitride were studied by the sampling method at 1 600, 1 650 and 1 700

°C in the concentration range of 0~0.5% Ti.
The results are summarized as follows:

1} Solubility of nitrogen markedly increased with increasing titanium concentration, and Ti-nitride
was formed at very low concentration of titanium in the liquid Fe-Ti alloys.

2) The intraction parameters, ¢{ > were found to be —0.60 at 1 600°G, —0.49at 1 650°C and —0.44 at
1 700°C, and e{,"> have been deduced as 0.53 (1 600°C), 0.29 (1 650°C), and 0.26 (1 700°C).

3) The Ti-nitride which appeared in the liqujd Fe-Ti-N system was identified as cubic TiN by X-~ray

diffraction analysis.
TiN(s)=Ti+ N
A4G°=90400—35.6T
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The standard free energy of decomposition was determined as
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Table 1. Chemical composition of experimental

specimens (wt %).

Fe C S P Si | Mn @ O

‘ .
b
|

Tron | 99.97] 0.001; 0.005 0.003, 0.005 0.003, 0.04

Fe N H ! O

0.10 0.05 0.007

Titanium 0.0011 |
! ¢
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Fig. 2. Temperature dependence of log Kj.
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Fig. 3. Solubility of nitrogen in liquid Fe-Ti
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Table 2. Values of &, A, si/°, h’/ei’, s¢’/e{’ of liquid Fe-j-N system.
: & o s > [ 20>
Group j (at 1600°C) (Keal) (e. u.) (cal) SN /el Ref.
Ti —0.60 —26.1 —11.2 43 500 18.7 Present work
Va ! —0.53 —28.2 —12.6 53 200 23.8 (18)
Zr —0.63 —18.6 —~7.0 29 500 11.1 (9)
—0.093 —1.63 —0.445 17 500 4.78 (18)
v —0.094 —1.52 —0.384 16 200 4.09 (29)
(—0.109) —2.26 —0.707 20 700 6.49 (25
—0.100 —1.44 14 400 (28)
v —~0.089 —3.7 —1.51 41 600 17.0 (1)
a Nb —0.063 —1.14 —0.336 18 100 5.33 (18)
~0.067 —1.34 20 000 (28)
—0.058 —3.31 —1.47 57 100 25.3 (2)
Ta —0.034 —0.695 —2.205 19 400 6.03 (18)
—0.034 ~0.60 17 600 (28)
—0.045 —0.70 15 600 (28)
Cr —0.045 ~0.70 15 600 (30)
(—0.045) —0.683 —0.156 15 100 3.45 (24)
v
Mo —0.011 —0.31 28 200 (28)
w —0.002 —0.04 20 000 (28)
—0.02 —0.40 20 000 (28)
a Mn ~0.023 —0.45 19 600 (31)
Co 0.011 0.13 11 800 (28)
I Ni 0.010 0.10 10 000 (28)
: (0.011) 0.042 —-0.028 3890 —2.59 (24)

( ); extrapolated value
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Table 3. Comparison of lattice spacing for TiN.

dA
(hkl) —_
This work ASTM
(111) 2.447 2.44
(200) 2.120 2.12
(220) 1.500 1.496
(311) 1.279 1.277
(222) 1.225 1.223
(400) 1.061 1.059
(331) 0.974 0.972
(420) 0.949 0.948
(422) 0.866 0.865
a, 4,239 4,240

A H B, EROWIZETIE Rao 5303 Ti gkt
AT TEHLTVWSERD Ti & N tovaNZ 2%
Ex, BOFMAFELED TN LEELTWS.

—75, Evans 5183 Debye Scherrer Kz Xk 3 X8
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