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Effect of niobium on the carbonitride complex precipitation
in high-grade pipeline steels
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Abstract: Carbonitride precipitates have significant effects on the strength and toughness of high-grade pipeline
steels. Based on the composition of high-grade pipeline steels an ideal two-sub-attice model which was a ther—
modynamic model for( Nb, Ti, ) (C N, _ ) -AIN complex precipitate was established to calculate carbonitride
precipitation with different content of Nb between 800 °C and 1 450 °C. The results show that with the content
of Nb increased the dissolution temperature is increased and the precipitation temperature range is expanded,;

Ti elements precipitated fast at the range from 1 200 °C to 1 450 °C. When the temperature was 800 °C the
NbC precipitates were dominated in equilibrium. Nb affected the precipitation of AIN indirectly. Thermodynam—
ic calculation results are in agreement with those of JMatpro software.
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