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Influence of High Frequency Electromagnetic Field on the
Solidification Structure of Gray Cast Iron
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(1. College of Mechanical Engineering, Donghua University, Shanghai 201620, China; 2. Department of Material Science and
Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, Hebei, China)

Abstract: The graphite morphology, eutectic cell structures and the hardness at different positions of the gray
cast iron test samples that solidified in the high frequency electromagnetic field were studied. The results
indicate that under the effects of the high frequency electromagnetic field, the graphite morphology of the gray
cast iron changed obviously, from long straight thick sheets into tiny dot or flake distributed among the dendrites
from the bottom of the sample to upper part, and tiny bending sheets are showed at the top of sample. The size of
the eutectic cell structure reduced, hardness of the sample was improved obviously. The Lorentz force and Joule
heating effect of the high frequency electromagnetic affect melt flow and temperature distribution so that make
the solidification structure more even and small by improving the number of the crystallization nuclei and

reducing temperature gradient.
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Fig. 1 Sketch of experiment
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Fig. 2 The photo of the actual sample
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Fig. 3 Graphite morphologies of the sample at different positions
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Fig. 4 Graphite eutectic cell of the sample at different positions
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Fig. 5 Schematic drawing of melt flow at some point in the high frequency

electromagnetic field
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Fig. 6 The sample diagram of temperature distribution at some point in the

process of solidification
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