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Fig. 1 The general operation scheme in melting process
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Table 1 Chemical composition of experimental steels (mass fraction, %)

No. Si Cr Mn Al Ti Ca
1 141 0.62 0.63 0.0056 0.0052 0.001
2 1.38 0.64 0.66 0.0061 0.153 0.0009
3 1.4 0.65 0.65 0.0058 0.151 0.0024
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Fig. 2 Morphology of typical inclusions and inclusions compositions in phase diagram
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Fig. 3 Elemental mapping of typical inclusions (a Melt 1; b melt 2; c melt 3)
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Table 2 Reaction and free energy data are involved in this study
JSANME AG%(J mol?)

[Si]+2[0]=(SiO2)(s) -576,440+218.2 T
[Mn]+[O] = (MnO) (s) -284,900+127.64 T
2[Al] +3[0] = (Al20s3) (s) -1,225,000 +393.8 T
[Ti]+2[O] = (TiO2) (s) -554,340+174.26 T
2[Ti]+3[O] = (Ti20s3) (s) -845,928+248.6 T
3[Ti]+5[0] = (Ti3Os) (s) -1,392,344+407.7 T

[Ca]+[O] = (CaO) (s) -138,240-63.0 T

R 3 ARBIFT P R AR RS TS)

Table 3 The interaction coefficient data are involved in this study

Si Cr Mn Al Ti Ca )
Si 0.113 -0.0003 0.0021 0.0596 - -0.0688 -0.2363
Mn 0.4007 0.0037 0 0.072 0.0195 - -0.0853
Al 0.0058 0.0257 0.0123 0.0462 0.072 -0.0483 -6.781
Ti 0.0514 0.0565 - 0.1233 0.0134 - -1.8494
Ca -0.0997 0.0205 -0.016 -0.074 -0.0021 -696.596
o] -0.135 -0.0411 -0.0216 -4.007 -0.6165 -278.433 -0.2055
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Fig. 4 Chemical reaction Gibbs free energy potential diagram
it
4. 57
R iy M A ‘ > . P =N PoN=N =N =y
(D) JARF I NS HIEY Ti fl Ca S EIRES LI . TEAF Al &2, T1 orEMNIREE

7E TV/AL EUE/ANT 1, BNEER S ES T Ti0s A K. #0715
Wb i) SiO LA HE [ TR R, A 24 ALOs b Jii .

THERW], FE(K Al SR

(2) HAh, [CalfrEiE, TiOx 1EICZMHh 1) SEAEFE R, JLIREE % HI7E 0.0015 ~0.0025 wt.%.
Pyt B e Je MR T B et 4k SR &80T, Tiox IR EAT N 58 TihOos Wb A —3.

Bl

R E R BRRIEEETIH (WHS: 51904346) 150 #

SE K

[1] Cai X, Bao Y, Lin L, et al. Steel Res. Int. 87 (2016)1168—1178.
[2] Chen L, Chen W, Hu Y, et al, Steel Res.Int. 88 (2017) 374-376.
[3] ByunJ. S., Shim J. H., Cho Y. W., et al. Acta Mater. 51(2003) 1593-1606.
[4] Kivio M, Holappa L, Metall. Mater. Trans. B 43 (2012)233-240.

[5] The Japan Society for the Promotion of Science, Steelmaking Data Sourcebook[M], New York: The 19th Committee on Steelmaking

Gordon and Breach Science Publishers, 1988.

[6] Itoh H, Hino M, Ban-ya S, Tetsu-to-Hagane 83 (1997)695-700.
[7] Chen J. Manual of data and charts used in steelmaking, 2nd ed.[

[8] Park J.H., Todoroki H., ISIJ Int. 50 (2010) 1333-1346.

M], Beijing: Metallurgical Industry Press, 2010.

555



