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Ti Alloying Process Practice of Ti Micro Alloy Steelmaking

Liu Jigang'?®, Miao Xinde®, Ren Ying' and Zhang Lifeng'
(1 University of Science and Technology Beijing, School of Metallurgical and Ecological Engineering, Beijing 100083 ;
2 Jiangyin Xingcheng Special Steel Works Co. ,Ltd, Special Steel Plate Steel-making Plant, Jiangyin 214400)

Abstract Ferrotitanium and ferrotitanium cored wire are always used for Ti alloying in micro alloy steelmaking, prac-
tices and thermodynamics analysis proved that there are Ti loss since the Ti oxidation, and Al in steel could increase the Ti
yield. Analyses of 48 heats were taken to test the Ti alloying of 2 different steel grades with 2 alloying ways and different
process route- EAF and BOF. Ti yield of all heats was in range of 72. 66% ~ 87.17%. The yield of steel grade (steel
grade 11 ,0.05%Ti) with a higher Ti content (79. 84% ~ 84.66% ) was higher than that with a lower Ti content ( steel
grade [ ,0.02%Ti) (72.66% ~87.17% ). Ti yield of ferrotitanium alloying was 67. 34% ~72.76% , and lower the tap-
ping steel oxidability could reduce the Ti losses. The Ti yield of ferrotitanium cored wire feeding was 78. 62% ~85.12% ,
and Ti yield with the combination of ferrotitanium and wire feeding alloying process (83.49% ~85.12% ) was higher than
that with only wire feeding (78.62% ~79.54% ) since the Ti oxidation in top slag after ferrotitanium alloying could inhibit
the Ti oxidation during the wire feeding process. The Ti in slag could be reduced during the vacuum process, Ti yield of VD
process (28.05% ~44.04% ) was higher than that in the RH process ( <4% ) since it have a better Ti reduction kinetic
condition. The only wire feeding on LF refining process plus VD process was the most economical method of the Ti alloying
for both steel grades ] and II.
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AG’ = -320.42+0.128 T kJ/mol (2)
2/3[Al] +[0] =1/3(A1,0,)
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Table 1 Target composition and [ O] of tapping test steel
T C Si Mn Cr Ti Al 0
I (X70) 0.05 0.3 1.0 0.5 0.02 0.02 0.055
I (20C:MnTi) 0.20 0.3 1.0 1.3 0.05 0.05 0.015
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Table 2 Composition of LF refining slag /%
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Table 3 Ti alloying Testing schedule

PR W B4tk LFA&4k EEREIR
16 I (X70) A W VD
712 1 (X70) A w RH
1318 1(X70) w VD
1924 1(X70) w RH
2530 1 (20CrMnTi) A w VD
3136 I (20C:MnTi) A w RH
3742 I (20C:MnTi) W VD
4348 I (20CtMnTi) W RH
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Fig.4 Ti yield during tapping and alloying with ferrotitanium
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Fig.5 Ti yield during LF refining and alloying with Ti wire
feeding
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