40 1:174—179 2018 12
Chinese Journal of Engineering Vol.40 Suppl. 1: 174—179 December 2018
DOI: 10.13374/j. issn2095—9389. 2018. s1. 025; http: //journals. ustb. edu. cn

IF

12) X 2) 2)
1) 100083  2) 430080
X E-mail: pzhg005@ baosteel. com
(IF )
. w( T. Fe + MnO)
8.73% . ( RH) RH
38.5% 36.0%. RH
TG142.71

Influence of slag denaturalization on inclusions in IF steel
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ABSTRACT To study the influence of slag denaturalization process on the top slag oxidation and inclusions in interstitial free ( IF)
steel the slag and steel samples were analyzed and taken from different positions in different slag denaturalization experiments. In the
results the best denaturalization effect is obtained by added the denaturalization agent in argon station the slag oxidizability indicated
as the content of total Fe and MnO by mass in slag w( T. Fe + MnO)  decreases by 8. 73% . Compared with the slag denaturalization
process added the denaturalization agent after RH deoxygenation-alloying and RH refining the number density of inclusions in slag de—
naturalization process added the denaturalization agent in argon station is decreased by 38. 5% and 36. 0% respectively. After RH re—
fining the number of inclusions in steel is less but when the slag is in high oxidizability the oxygen is transferred from slag to steel
which makes the number of inclusions in steel rise.
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Table 1 Experimental scheme of slag denaturalization process
Ike
A RH 300 RH \RH N RH N
B RH 300 RH RH N RH N
C 300 RH \RH RH N
5 3
(w(T. Fe +
2.1 MnO) ) CaO
Al O, (w( Ca0) /w( ALO,))
2 RH -RH w( Ca0) CaO (
2 ( )
Table 2 Chemical compositions of slags in different slag denaturalization process %
Si0, Al, O, Ca0 MgO MnO w(T.Fe) w(T.Fe+MnO) w(CaO) /w( Al,0;)
RH 5.55 16. 38 41. 55 3.92 2.25 12.35 14. 60 2.54
A RH 6. 86 17. 41 31.01 2.90 2.97 10. 03 13.00 1.78
4.73 20.79 25.32 2.41 1.38 8. 46 9. 84 1.21
RH 4.27 14. 01 49. 46 4.55 2.30 15.28 17.58 3.53
2.81 14.43 41. 81 4.34 2.07 11. 06 13.13 3.36
B RH 4.14 20. 65 47.15 5.32 2.22 12.02 14.24 2.28
4.71 29. 18 42.93 4.47 2.02 8.74 10.76 1.47
3.58 15. 28 45.08 3.80 2.12 13.73 15. 85 2.95
C RH 6.93 23.90 43. 06 4. 66 2.05 5.07 7.12 1. 80
RH 6.3 26. 15 41. 86 5.6 1.74 5.89 7.63 1. 60
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Table 3 Type number density and size distribution of inclusions in steel by different slag denaturalization

-2

/mm /mm ~2
5~10 pm 10 ~20 um >20 pm AL Oy Ca—Al-0 Ti—Al-0

RH 0.17 0.11 0.02 0.30 0.16 0 0.14
A 0.21 0.26 0.05 0.52 0.45 0.02 0.05

RH 0.10 0.10 0.01 0.21 0.13 0.01 0.07
b 0.38 0.11 0.01 0.50 0. 48 0.01 0.01

RH 0.26 0.11 0.02 0.39 0.27 0.01 0.11
¢ 0.19 0.12 0.01 0.32 0.28 0.00 0.04

3 X . (a) Al,O5; (' b) Ti—Al-0; ( ¢) Ca—Al—0
Fig.3 Morphology and the corresponding XRF analysis of typical inclusions: (a) Al,0,; (b) Ti—Al=0; (c) Ca—Al—O
4
>20 pm
5 ~10 pm 10 ~20 pm
A B C
38.5% 36.0% . A B
RH
C RH
RH
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4
C Fig.4 Number density distribution of inclusions with different sizes
in steel by different slag denaturalization
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Fig.5 Relationship between the oxidability of slag and the number

density of inclusions in steel

AL, 0,
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Fig.6 Number density distribution of inclusions with different types

in steel by different slag denaturalization
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