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Competitive precipitation law of nitrides during continuous casting cool-
ing process of boron-containing steel
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Abstract: During continuous casting cooling process of boron-containing steel, the precipitation of BN
not only reduces the effective boron content, weakening the beneficial effects of boron alloying, but also
increases the crack sensitivity of the as-cast billet. Clarifying the competitive precipitation law of ni-
trides is crucial for precise control of BN precipitation during the continuous casting cooling process of
boron containing steel. This study focuses on the continuous casting cooling process of boron contain-
ing steel, and investigates the competitive precipitation behavior among BN, TiN, and AIN through ther-
modynamic calculations. The influence of Ti, Al, and N content in steel on the suppression effect of BN
precipitation is also explored. The results indicate that as the content of Ti and Al in steel increases, the
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timing of TiN and AIN precipitation advances. When the content reaches a certain level, TiN and AIN
precipitate before BN, thereby inhibiting BN precipitation. Further increasing Ti and Al content in the
steel ultimately prevents the precipitation of BN completely. Compared to Al element, regulating the
precipitation behavior of BN by adjusting Ti content in steel is more economical and reliable. The critic-
al Ti addition that completely suppress BN precipitation follows the relationship :Wrjpo sy = (3.3wn +3.22)
wg +3.36wy, where the critical Ti addition wr, sy increases with higher nitrogen and boron content in
the steel. The results provide an important theoretical basis for the compositional design of boron-con-
taining steel and quality control of continuous casting billets.

Key words: boron containing steel, competitive precipitation of nitrides, thermodynamics, critical Ti
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