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Abstract

Solidification structure control is important to improve inner quality of steel ingots and
performance of steel products. To increase equiaxed grains, catalysts for the nucleation of Fe are
investigated. It is found that some catalysts are effective for the nucleation of J-Fe, but the effective
catalyst for y-Fe is not known. In this study, the effects of f-ZrO, and a-Al,O; on the solidification
structure and the undercooling of 0.75 mass%(C steel are investigated. These two results indicated
that -ZrO, acted as a heterogeneous nucleation site for y-Fe. In discussion, interfacial energy
difference between liquid Fe and solid Fe both in case of facing ZrO, and AL O, (y., —7)> Which
are key elements for nucleation capability, were estimated.
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&1 20kg 1> v FOEDDHE (mass%) 12
Chemical composition of 20kg ingots (mass%)

Sample C Si Mn P S Al Zr N T.O
Base 0.77 0.85 0.82 0.02 0.021 0.023 - 0.0061 0.0015
Z1 0.71 0.82 0.83 0.02 0.018 <0.010 0.003 0.0056 0.0010
Z2 0.73 0.87 0.84 0.02 0.019 <0.010 0.010 0.0028 0.0012
Z3 0.78 0.86 0.80 0.02 0.017 <0.010 0.192 0.0050 0.0014

xR2 BEEAERIEICHAVE500g 1Dy OS> A HE (mass%) 12
Chemical composition of 500g ingots for undercooling measurement (mass%)

Tablet C Si Mn S Al Zr T.O
ALO, 0.71-0.73 0.71-0.81 0.74-0.75 0.018-0.020  0.0006-0.0011  0.052-0.057 - <0.001
y4(0) 0.72-0.74 0.72-0.75 0.70-0.78 0.019-0.022  0.0010-0.0012  0.043-0.066 0.077-0.089  <0.001-0.0013
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