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An Experimental Study on Aluminium Deoxidation and Calcium Treatment
of Ultra-Clean Ferritic Stainless Steel Containing Titanium

Gu Leiming'**, Chen Zhaoping’, Xu Yingtie* and Shu Da'
(1 State Key Lab for Metal Matrix Composites, Shanghai Jiaotong University, Shanghai 200240;
2 Research Institute, Baoshan Iron and Steel Co Ltd, Shanghai 201900)

Abstract Competitive oxidation of Al and Ti and the modification of inclusions in steel have been studied by alumin-
ium deoxidation and calcium treatment test of 0. 007% ~0.015%C- 15.96% ~ 16. 94% Cr- 0. 08% ~0.36% Ti- 0. 015% ~
0. 124% Al ferrite stainless steel liquid in a 500 kg vacuum induction furnace and relative thermadynamics calculation. Re-
sults show that as [ Ti]/[ Al] is less than 2. 50, the main oxide inclusions are Al,O,, with increasing [ Ti]/[ Al], the
main inclusions in steel change to Mg0-AlL,0,-TiO, and AL 0,-TiO, from Al, O, and the average dimension of inclusions
gradually decreases; after calcium treatment with increasing [ Ca]/[ Al] (0.01 ~0.08), the amount of compound inclu-
sions containing calcium in steel increases; the compound inclusion consists of oxide core and TiN or Ti( CN) periphery.

Material Index Ultra-Clean Ferrite Stainless Steel, Aluminium Deoxidation, Calcium Treatment, Inclusion, Modifi-

cation
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Table 1 Chemical composition of ferrite stainless steel be-
fore calcium treatment

RS /%
Pk No— Ti Al Cr
1 0007 008 0072 1644 00118 1.1
0.008 0.10 0.124 16.94 0.0078  0.81
0.008 0.1 0.044 16.61 0.0108 2.50
0.008 0.10 0.015 16.74 0.0091  6.67

0.013 0.30 0.107 16.12 0.0117 2.80
0.013 0.36 0.078 16.36 0.0112 4.62
0.015 0.26 0.042 15.96 0.0091 6.19
0.008 0.31 0.040 16.05 0.0090 17.75
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Fig.2 Effect of [ Ti]/[ Al] on percentage of Al,O, of total in-

clusions in steel before calcium treatment
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Fig.3 Effect of (Ti)/(Al) in inclusions on morphology of inclusion in steel before calci-
um treatment: (Ti)/(Al)- (a) 0; (b) 0.14; (c) 0.47; (d) 1.69
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Table 2 Chemical composition of ferrite stainless steel af-
ter calcium treatment

RERS /%
1K No Ca Al S 0 [Cal/[Al]
1 0.000 6 0.042 0.001 0.0020 0.014
2 0.0016 0.093 0.001 0.002 2 0.017
3 0.0007 0.030 0.001 0.0027 0.023
4 0.0010 0.013 0.001 0.003 8 0.077
5 0.0019 0.076 <0.001 0.0019 0.025
6 0.001 4 0.056 <0.001 0.0020 0.025
7 0.001 4 0.030 0.001 0.0029 0.047
8 0.001 3 0.028 0.001 0.002 7 0. 046
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