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Development of an Analytical Method

for Particle Size Distribution of Oxides in Steel

by Optical Emission Spectroscopy
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Abstract:

A new analytical method for particle size distribution of oxides in steel by optical emission spectroscopy has been

developed. The method is based on the phenomenon that shows the proportional emission intensity ratio of oxide-

forming elements and Fe to the size of oxides. The analysis of size distribution of oxides in actual samples by the

method shows equivalent result to the conventional method. As this method can be used to analyze the size

distribution of oxide-forming elements in a short time, it can be expected as one of prompt evaluation techniques.
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Fig.1 Schematic diagram of optical emission spectroscopy
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Fig.2 Influence of insoluble Al content on the appearance of
abnormal Al emission
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Fig.3 Frequency distribution of O/Fe intensity ratio after the
separation by simultaneous Al/Fe intensity ratio
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Table 1 Estimation of the relation between the siameter and number of vaporized oxides

Diameter of oxides («m) 0-1 12

2-3 34 4-5

Estimated number 7.1 1.5x 107"

22X 1072 7.8 X 1073 33x 1073
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Fig.4 Relation between Al:O3 particle size and Al/Fe
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Photo 1 SEM image of crater by one pulsed spark discharge
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Fig.5 Correlation of the appearance of abnormal emission
between Mg/Fe, Ca/Fe, Al/Fe, Ti/Fe, and O/Fe,
intensity ratio
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Fig.6 Size distribution obtained by optical emission method
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Fig.9 Particle size distribution of AloO3 in low carbon Al-killed
steel obtained by photo scattering and optical emission
method
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Fig.10 Evaluation of Al203 inclusion in slab sample
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