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Production Practice of Preventing Nozzle Clogging for
Casting Ti-Bearing Welding Wire Steel GF50-G

Yang Yongjie'?, Liu Yuai'?, Zhang Xiangyong'
(1 Technology Center, Shandong Guangfu Group Co Ltd, Binzhou 256217; 2 Engineering Research
Center of Large Size Alloy Structural Steel Bars of Shandong Province, Bingzhou 256217)

Abstract The production flowsheet of Ti-bearing welding wire steel GF50-G (/% . 0.08C, 0.83Si, 1.55Mn,
0.014P, 0. 0128, 0. 19Ti) is 80 t top and bottom combined blowing converter-LF-160 mm x 160 mm billet casting, and the
phenomenon of nozzle clogging often occurs in casting process. It is obtained by analysis of SEM and EDS on nozzle clog-
ging deposit that the main phase in deposit is TiO,. The thermodynamic calculation of nozzle clogging deposit shows that the
Al content in liquid steel-[ Als] should be controlled less than 0. 008% in order to avoid Ti-deoxidized products being re-
duced by [ Al] and forming aluminium-titanium inclusions. Based on production practice with increasing temperature of lig-
uid steel in tundish from 1542 C to 1550 C, controlling [ Alt] <0.010% , [ 0] <15 x 10 ~® before adding ferrotitanium
and decreasing reoxidation of liquid steel the nozzle clogging could be prevented, and the continuous casting heats may in-
crease from 3 ~4 heats to 8 ~ 10 heats.
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Table 1 Chemical composition of Ti-bearing welding wire
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C Si Mn P S Ti
0.08 0.83 1.55 0.014 0.012 0.19
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1-1 1.86Mg, 1.66Al, 1.03Si, 1.078, 1.76Ca, 51.84Ti, 40.790

1-2 1.72Na, 2.73Mg, 1.30A1, 0.79S, 2.37Ca, 48.40Ti, 1.74Mn, 1.88Fe, 39.060

1-3 2.00Mg, 1.56Al, 1.48Ca, 54.96Ti, 40.010
1-4 52.98Ti, 9.04Fe, 37.980
1-5 1.108S,3.62Ca, 55.27Ti, 40.010

Al,0,-MgO-Ti0,~-Ca0
Na,0-Mg0-AlL,0,~Ca0-Ti0,~MnO-Fe0
MgO-Al,0,~Ca0-TiO,

Ti0,~FeO

C20-Ti0,

1-6 3.23Na,2.57Mg, 1.74Al, 1.12Si, 2.47Ca, 46.31Ti, 1.90Mn, 1.99Fe, 38.680 Na,0-MgO-Al,0,-8i0,~Ca0-Ti0,~MnO-Fe0
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Fig.1 Morphology and energy spectrum analysis of submerged nozzle clogging deposit
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Table 2 Interaction coefficient of each element in liquid
steel at 1873 K

HE o Si Mn P ) Ti
dy  0.091 0.0056 0.03

ey -0.165 0.05 0.0043 -0.0064 -0.11 0.013
¢y -0.45 -0.131 -0.021 0.07 -0.133 -0.60
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Fig.2 Equilibrium relationship between Ti and O in liquid steel
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