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Precipitation behaviors of secondary phases in micro-alloy steels during continuous

casting simulated by CLSM
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ABSTRACT Solidification of micro-alloyed steels under different cooling processes was simulated by confocal laser scanning micros—
copy ( CLSM) and the change of the sample surface was in-situ observed. The correlation between the change of the sample surface
and the precipitation of secondary phases was discussed. It is found that some small reliefs appear on the sample surface during liquid
steel solidification. The appearing temperature and the distribution of reliefs are consistent with the results of the theoretical calculation
of secondary phase precipitation and the characterization of transmission electron microscopy ( TEM) . The precipitation of secondary
phases can be indirectly characterized by in-situ observations of surface reliefs which will be helpful to analyze the effect of secondary
phases on the evolution of the matrix.
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2 A . (a) 1399.8°C; (b) 1397.7°C; () 1032.4C; (d) 953.2C
Fig.2 Reliefs of the sample surface at different temperatures for steel A: (a) 1399.8°C; (b) 1397.7°C; (¢) 1032.4°C; (d) 953.2C

3 B . () 1409.6°C; (b) 1005.4C; (c) 856.4C
Fig.3 Reliefs of the sample surface at different temperatures for steel B: (a) 1409.6 °C; (b) 1005.4°C; (c) 856.4°C
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4 C . (a) 1405.3°C; (b)675.3C
Fig.4 In-situ observation images of steel C at different temperatures: ( a) 1405.3 °C; (b) 675.3 C

5 . (a) .0Ces7;(b) 3.0C*s™';(c) 5.0Ces71;(d) 7.0Ces~!
Fig.5 Surface reliefs at different cooling rates: (a) 1.0°Ce+s~"; (b) 3.0°C*s™"; (¢) 5.0%Cs™"; (d) 7.0Ce*s"!
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Fig.8 Morphology and composition of precipitates: (a) (Nb Ti) (C N); (b) Ti(C N)
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Fig.9 Precipitation distribution at different cooling rates ( TEM) : (a) 1.0°C+s~"; (b) 3.0°C*s7!; (¢) 5.0°C+s~"; (d) 7.0Ces™!
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