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Production Practice of Ultra—Low Carbon Steel H1T
in 150 mmx150 mm Small Billet
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Abstract: In order to solve the problems of high blooming cost of the traditional process route for ultra-low carbon steel
HI1T, including preprocessing, converter, RH, bloom/ingot continuous casting, and blooming, and the frequent blockage
of nozzle in the process of continuous casting which leads to production interruption, a 150 mmx150 mm billet continuous
casting production process has been developed. The process control has been focused on the blockage of continuous casting
nozzle, and the changes of composition, slag system, and inclusions during the production process have been analyzed.
The industrial production practice shows that the product of ultra-low carbon steel H1T has been successfully produced by
adopting the process of adding aluminum for deoxidation in converter tapping, LF slag basicity > 10, top slag (FeO +
MnO) < 2%, stirring argon flow > 600 L/min to ensure desulfurization, RH process with oxygen blowing for deep decarburi-
zation under 65 Pa, and calcium treatment of molten steel. And the number of continuous heats has reached 10 heats.
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Table 1 Chemical composition of ultra—low carbon steel
HIT %

C Si Mn p S Al Ti
<0.01 <0.05 <025 <0.025 <0.010 =0.02 0.05~0.12
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Fig. 1 Morphology of nodules in tundish of ultra~low carbon

steel HIT: (a) nodules on the surface of stopper, (b) nodules

inside nozzle
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Fig. 2 SEM image of the microscopic morphology of nodule for-
mation in the tundish of ultra—low carbon steel H1T
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Table 2 Chemical composition of nodules of ultra—low
carbon steel H1T %
(%3¢ 3 Hi L J L
0 44.18 57.34
Al 54.64 42.05
Ca 1.18 0.61
SN, 100.00 100.00
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Table 3 Changes in molten steel composition during the smelting process of ultra—low carbon steel H1T %
T C Si Mn p S Al Cr Ti Ca
LF #E3f 0.042 8 0.0130 0.106 5 0.006 6 0.020 1 0.120 8 0.018 1 0.002 3 0.000 2
LF 3k 0.060 6 0.029 5 0.169 8 0.006 8 0.004 2 0.005 4 0.0199 0.001 1 0.000 3
RH %5 0.003 7 0.002 1 0.1555 0.006 7 0.007 4 0.038 1 0.0195 0.096 4 0.000 1
RH H 3 0.003 5 0.0150 0.1639 0.006 7 0.005 5 0.0412 0.020 1 0.093 5 0.003 3
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Fig. 3 Photos of typical inclusions in ultra—low carbon steel HIT into LF station :(a) ALO,, (b) ALO,-MgO, (c) ALO,-Ca0O
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Table 4 Changes in slag ingredients during the smelting
process of ultra—low carbon steel H1T %

TJ¥  CaO ALO, MgO Si0, FeO TiO, MnO S

LF#ER  55.199 29.217 6.100 5.719 1.768 1.427 0.570 0.167
LFH ¥ 60.150 29.808 6.007 2.683 0.452 0.748 0.152 0.532
RHAE%E 52276 30.474 8.692 5.327 1.97 1.387 0.675 0.323
RH i 51.727 31.252 9.305 4.568 1.084 0.734 0.430 0.112
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Fig. 4 Thermodynamic calculation of inclusion formation in
ultra—low carbon steel H1T into LF station
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Fig. 6 Thermodynamic calculation of inclusions in ultra—low

carbon steel H1T off LF station
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Fig. 7 Photos of typical inclusions in ultra~low carbon steel H1T after RH vacuum treatment : (a) AI-O-Ti, (b)Al-O-Ti-S and Al-
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Fig. 9 Thermodynamic calculation of CaS production in ultra—

low carbon steel H1T
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Fig. 10 Variation of gas content in steel during refining of
ultra—low carbon steel HIT
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