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Abstract: A method for analysing and characterizing the three-dimensional morphology and
structural characteristics of inclusions in steel was developed based on X-ray microscopy. Three
steels were chosen to analysis three-dimensional structural characteristic parameters and
three-dimensional spatial distribution of inclusions including volume fraction, equivalent diameter,
shape factor, diameter and volume distribution, sphericity and orientation, etc. The results show
that the X-ray microscope can accurately characterize the inclusions with a size of 1~500 um in
steel, distinguish high density phase, non-metallic inclusions and micro-porosity based on the
difference of contrast or gray and distinguish the precipitation process of inclusions at different
positions to explain the relationship between the precipitation process of inclusions and
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solidification separation crystallization based on three-dimensional structural characteristics. A
new method for characterizing the three-dimensional morphology and structural of inclusions in
steels was found to instead synchrotron radiation, which to promote the research of controlling the
inclusions modification evolution and establish national standards of characterizing inclusions
using X-ray microscopy.
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