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Application of Carbo-nitride Precipitation Model in Concasting
Process of Nb-Bearing Microalloyed Steel for Ship Plate
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Abstract According the trouble of large sensitivity on crack for niobium-bearing microalloying steel (ship plate steel
D36, % . 0. 12 ~0.16C, 0.25 ~0.45Si, 1. 25 ~ 1. 45Mn, <0.020P, <0. 0108, 0.015 ~0. 040Als, 0. 015 ~0. 025Nb,
<0.009 ON) during concasting process, the model for precipitation of Nb (C, N) and AIN in austenite has been estab-
lished to analyze the effect of Nb (C, N) and AIN precipitates on hot ductility of casting slab during slab straightening at
850 ~1 150 C. Results show that the main precipitating model of carbo-nitrides in niobium-bearing microalloying steel
mainly is nucleating at grain boundary and dislocation line, and at 950 “C the comprehensive precipitating speed of Nb (C,
N) and the precipitating speed of AIN at grain boundary are maximum, therefore strengthening temperature of niobium-

bearing steel should be more than 950 C.

Material Index Niobium-Bearing Microalloying Steel, Carbo-nitride, Precipitation, Concasting, Strengthening Tem-

perature, Hot Ductility
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i H C Si Mn S Als Nb N
PR 0.12~0.16  0.25~0.45 1.25~1.45 <0.020 <0.010 0.015 ~0.040 0.015 ~0.025 <0. 009
HAR{E 0.14 0.35 1.35 <0.018 <0. 007 0.02 0.02 <0.008
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Fig. 1
PTT curves of Nb (C,N) precipitated at grain boundary
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Fig.2 Comparison of Nb content of precipitates between ana-
lyzed and calculated results
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(a) Relative nucleation rate of Nb (C, N), nucleated in matrix (1),

at dislocation line {2) and at grain boundary (3); (b)
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Fig.3 Distance from meniscus-casting slab temperature curves
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