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Effect of Mg content on inclusions and microstructure of
steel by Ti-Mg complex deoxidation
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Abstract: The effects of Mg content on the composition, size distribution of inclusions and microstructure of ingot
samples deoxided by Ti-Mg at 1 873 K were investigated by high temperature tests, SEM-EDS and optical microscopy
(OM). The results show that when the Mg content (mass fraction) varies from 0.001 5% to 0.002 6%, the inclusions in
experimental steel are fine-distributed, and the effectiveness of intragranular ferrite nucleation is better. At austenitizing

temperature of 1 200 “C, the proportion of intragranular ferrite in steel is higher, and the optimized austenite grain size

that is beneficial to intragranular ferrite nucleation is about 120 um.
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Table 1 Chemical compositions of samples (mass fraction, %)

Sample No. C Si Mn P S
1 0.13 0.22 0.99 0.025  0.027
2 0.13 0.29 0.99 0.025  0.027
3 0.13 0.35 0.99 0.025  0.027
4 0.13 0.41 0.99 0.025  0.027
Sample No. Ti Mg Al Or
1 0.011 0.000 5 <<0.005 0.004 1
2 0.007 3 0.001 5 <<0.005 0.003 4
3 0.007 8 0.002 6 <<0.005 0.002 3
4 0.008 7 0.005 4 <<0.005 0.001 4
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Fig. 1 Morphologies and chemical compositions of inclusions with Mg content changing: (a) w(Mg)=0.000 5%; (b) w(Mg)=
0.001 5%; (c) w(Mg)=0.002 6%; (d) w(Mg)=0.005 4%
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Fig. 2 Size distribution of inclusions in steels
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Fig. 3 Microstructures of steels with different Mg contents: (a) w(Mg)=0.000 5%; (b) w(Mg)=0.001 5%; (c) w(Mg)=0.002 6%:;

(d) w(Mg)=0.005 4%
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Fig. 4 Microstructures of sample 3 holding at different austenitizing temperatures for 20 min: (a) 900 ‘C; (b) 1 000 C; (c) 1 100 C;
(d) 1200 C
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Fig. 5 Austenite grains of sample 3 holding at different austenitizing temperatures for 20 min: (a) 900 C; (b) 1 000 ‘C; (c) 1 100 C;

(d) 1200 C
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