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Commercial Pilot Production of Vanadium Steel SG45 by V,0;
Self-Reducing Direct Alloying in Ladle during 60 t LD Tapping

Song Shenggiang' , Xue Zhengliang' , Wang Weixiang' , Wang Gongliang® and Liu Ruining’
(1 Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of Education, Wuhan University of
Science and Technology, Wuhan 430081 ; 2 Shijiazhuang Iron and Steel Co Ltd, Shijiazhuang 050031)

Abstract The production flow sheet for medium-carbon vanadium steel SG45 (/% : 0.42 ~0.50C, 0.17 ~0. 27Si,
0.50 ~0. 80Mn, =0.035P, <0.035S, 0.06 ~0.10V) is 60 t LD-LF-VD-CC process. The vanadium direct alloying
commercial test is carried out during converter tapping by adding aluminium cladding with steel-alloys ( manganese iron
powder, silicon-manganese etc ) -vanadium pentoxide self-reducing briquette (/% : 26. 90V, 0 powder, 33. 51 silicon iron
powder, 16. 74 lime powder and 22. 85 fluorite powder) -premelted slag (/% : 50 ~53Ca0Q, 41 ~46A1,0,, <48i0,, <
MgO) in ladle. 3 heats pilot production results show that the average yield of vanadium is 95. 13% , the cleanliness and met-

allurgy quality of steel products are better.

Material Index 60 t LD-LF-VD-CC Process, Ladle, V,0,, Direct Alloying, Self-Reducing Briquette
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Table 1 Charging in LD and Materials addition during
tapping /kg
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1 55000 8800 300 350 120 30 52 403 320
2 54800 9000 300 350 140 60 S6 405 325
3 55100 8800 300 350 120 105 43 420 327
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Table 2 Analysis of molten steel before LF refining / %

LR o Si Mn P S v Al
1 0.294 0.087 0.622 0.013 0.007 0.078 0.024
2 0.303 0.093 0.61 0.011 0.008 0.078 0.030
3 0.281 0.095 0.616 0.01 0.011 0.068 0.038
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Fig. 1 Variation of vanadium content in molten steel in steel-
making process from converter end to LF finishing period
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Table 3 Basicity of refining slag in refining process and ingredient of LF refi-

ning end slag
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B ¥ BH FeO S0, CaO

Mg0 ALO, P,0; S CaF,

B0 1%, B8R 95% &, N

1 4.1 45 4.8 0.67
2 48 4.9 49 0.4
3 4.6 45 4.6 0.48

10.86 51.96 6.20 21.97 0.089 0.469 1.37
10.53 51.22 7.61 23.02 0.089 0.585 0.59
12.02 54.21 S5.65 20.73 0.088 0.445 0.68
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Table 4 Rating of non-metallic inclusions and results of ul-
trasonic testing of steel products

g A B D ., ure TEE mry
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1 0 1 0 05 O 1 0 1.2 100 x
2 0 1 0 05 O 1 0 1.2 100 x
3 0 1 0 05 0 1 0 1.6 100 x
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