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Optimization Practice of 15CrMoG Rectangular
Billet Protection Slag
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(Technology Research Institute of Qingdao Special Iron & Steel Co., LTD., Qingdao 266409, China)

Abstract: Aiming at the sags and longitudinal cracks of 15CrMoG rectangular billet, the melting temperature, alkalinity,
viscosity and other technical parameters of protective slag were designed. By adjusting the alkalinity of the protective slag
from 0. 85 to 1. 15, the melting point from 1 132 °C to 1 200 °C, and the viscosity from 0. 67 Pa*s to 1. 4 Pa+s, the crystal-
lization rate of the protective slag was increased, the thickness of solid-state slag film was increased, the thermal resis-
tance was improved, and the heat transfer was uniformly stabilized. At the same time, the melting rate of the slag was opti-
mized from 70 s to 32 s, vibration parameters were controlled, non-sinusoidal vibration bias slope was increased, slag con-
sumption was increased, and lubrication was improved. The surface sags and longitudinal cracks of the billet were elimi-
nated by optimizing the physicochemical parameters and vibration parameters of the slag. The proportion of defective cast-
ing billet finishing treatment was greatly reduced, which reduced the grinding work of casting billet and improved the metal
recovery rate.
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Schematic diagram of structure and morphology of the

Fig. 1
protective slag layer in the mold
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Table 1 Chemical composition of 15CrMoG steel %
i H C Si Mn Cr Mo p S
Frife 0.12~0.18 0.17 ~0.37 0.40 ~ 0.70 0.80 ~ 1.10 0.40 ~ 0.55 <0.025 <0.015
HFRE 0.14~0.16 0.23~0.28 0.53 ~0.58 0.90 ~ 0.95 0.42 ~0.44 <0.015 <0.005
Lt itezN 0.16 0.25 0.54 0.91 0.42 0.012 0.005

K2 15CeMoG 4 240 mmx300 mm &5 ER AR 1 i1« (a) [HIBE , (b) 9\ 1) 242

Fig. 2 Surface quality of 15CtMoG steel 240 mm %300 mm rectangular billet : (a) sag , (b) longitudinal crack
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Table 2 Physical and chemical indexes of the protective slag used

W%
- BUE(R) 1300 CHi/s 1300 CRiBE/(Pars) B/ (grem™)  KEA/C

si0, ALO, Ca0
315 10.0 26.0 13.5 0.85 70 0.67 0.75 1132
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Table 3 Comparison of physical and chemical indexes of protective slag before and after optimization adjustment
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R4 0.85 27.1 10.1 31.1 115 1.15 32 1.4 0.77 1200
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