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Effect of Cooling Rate and N Content on the Precipitation
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Abstract: The effect of cooling rate and N content on the precipitation and growth of AIN inclusions in Fe-23Mn-2Al-
0. 08V steel was investgated. The morphology of AIN was mainly hexagonal and needle-like shapes. With the cooling rate
decreasing from 36. 66 K/s to 0. 71 K/s, the equivalent diameters of AIN increased from 7. 56 pm to 24. 20 wm, and the
total amount decreased from 203. 01 mm™ to 60. 00 mm™. The relationship between cooling rate and number density was :
InN, =29.848 + 0.453InR, (R*>=0.97). The element segregation analyzed by EPMA showed that Al concentration was
low in inter-dendritic regions but high in dendrites. Al segregation was very weak, and there was almost no N segregation.
Thermodynamic calculation showed that AIN could precipitate before solidification with the nitrogen content higher than
58x10°. The predicted results of AIN growth by kinetic analysis method could well reveal the growth trend. The nitrogen
content (>58x10°) had a negligible effect on the size of AIN when the cooling rates were 3. 02 K/s and 0. 71 K/s, while the
cooling rate had a significant effect on the size of AIN.
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Fig. 1 Schematic illustration of sampling positions: (a) tundish lollipop steel sample, (b) continuous casting slab
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Fig. 2 Solidification structure of the Fe=23Mn—2A1-0. 08V steel: (a) lollipop, (b) edge, (c) 1/4 thickness, (d) center
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