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ABSTRACT  The precipitated behavior of TiN in liquid steels and during solidification of the
microalloyed steels containing Ti has been studied by experiment and thermodynamic calculation.
The results show that precipitation occasion and condition of TiN in the microalloyed steels can be
controlled by adjusting the content of N and Ti, that may reduce its detriment to the steel properties.
The probability of utilizing the fine and disperse TiN in liquid steel as the nuclei for crystallization of

the casting structure, which could obtain fine and equiaxial grains, was also discussed.
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Table 1 The chemical composition of the microalloyed steels
(mass fraction,%)
Mo. C Mn Si MNb Ti Al B N P 5 O
1Y 0.029 1.48 018 0.052 0.025 0.011 0.0015 0.0070 0.0028 D.0D05 D.0043
Y 0.047 1.54 018 0.046 0,044 0.041 0.0016 0.0065 0.0010 0.0005 0.0037
3y 0.043 1.54 0.14 0.044 0.042 0.046 0.0020 0.0045 0.0024 0.0005 0.0031
¥ 2 FERASMNEHSEEN AT B
Table 2 Values of AT used to calculate the temperatures of liquid line and solidus line
(KDY
Elements C Mu 8i Nb Ti Al B N P 5 8]
AT for liquid line 65 5 8 20 3 80 90 30 25 20
AT for solidus line 175 30 20 60 40 7.5 280 575 180
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Table 3 Temperatures of the liquid line and solidus line
of the microalloyed steels

(K)
No. 1Y 2Y 3Y

Temperature of liquid line 1799 1797 1797

Temperature of solidus line 1752 1747 1748
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Fig.1 Stability of the TiN precipitation in the microalloyed steels

(a) sample 1Y

(b} sample 2Y

{c) sample 3Y
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Fig.2 SEM secondary electron images of the precipitations
(a) sample 1Y (b} sampte 2Y (c) sample 3Y
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Fig.3 X-ray energy spectrum analysis of the precipitations

{2) sample 1Y (b) sample 2Y (c) sample 3Y
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