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Development on niobium-containing automotive structural steel
produced by thin slab continuous casting and rolling
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Abstract: Focusing on the production of niobium-containing automotive structural steel by thin slab continuous casting and rolling, rele-
vant research work and industrial practice were carried out combined with the product technical requirements of hot-rolled automotive
structural steel S355MC and S420MC selecting from the European standard and the role of alloy elements in the steel, the composition sys-
tem of low-carbon, low-silicon, high-manganese and niobium-titanium microalloyed was determined. The smelting process system was de-
termined according to the composition characteristics of the product, the converter adept metal manganese with manganese to effectively
avoid the increase of silicon and carbon, and LF adept medium carbon ferromanganese for fine adjustment. At the same time, the convert-
er was required to tap at high temperature. The law of high temperature plasticity for S355MC and S420MC steels changed with the tem-
perature was obtained from the high temperature plasticity experiment, it was determined that the continuous casting adept high basicity
casting powder, and weak cooling mode was used in the secondary cooling. The key process control points such as slab heating tempera-
ture, rough rolling outlet temperature, final rolling temperature and colling tempereoture were deterimined according to the precipitation
law and phase transformation mechanism of microalloyed elements in the process of controlled rolling and controlled coding, so that the
structure and properties of products were effectively controlled.
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Table 1 Chemical composition requirements for structural steels S355MC and S420MC ( %, mass fraction)

JE- C Mn Si P S Als Nb v Ti
S355MC 49 <0. 12 <1.50 <0.50 <0.025 <0.020 =0.015 <0.09 <0.20 <0.15
S420MC 4 <0.12 <1.50 <0.50 <0.025 <0.015 =0.015 <0.09 <0.20 <0.15
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Table 2 Mechanical property requirements for structural
steels S355MC and S420MC
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Table 3 Chemical compositions of structural steels S355MC and S420MC ( %, mass fraction)

Als Nb Ti Fe

S C Mn Si P
S355MC 4 0.04~0.06  0.60~0.80  <0.03 <0.020
S420MC 4N 0.04~0.06  1.28~1.45  <0.03 <0.020

<0.008 0.030~0.050 0.015-0.030 0.015~0.030 4
<0.012 0.030~0.050 0.025-0.040 0.015~0.030 43ir
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Fig. 1 High temperature thermoplasticity curves of two structural steels
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Table 4 Physical and chemical indicators of continuous casting powder
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Fig. 2 Thermal image of pouring process
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Table 5 Hot rolling process systems of structural steels
S355MC and S420MC
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1<2.0 1250 1075 860 620
S420MC 2.0<1<3.0 1250 1065 860 600
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t=5.0 1240 1055 860 580
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Table 6 Mechanical properties of industrially produced structural steels S355MC and S420MC
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Fig. 3 Microstructures of two structural steels
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