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The Measurement of the Particle Size Distribution of Oxides in High Carbon Si—Mn Killed Steel

Hisao YASUHARA, Makoto SHIMURA and Seiji NABESHIMA

Synopsis : The measurement of the particle size distribution of oxides in high carbon Si—Mn killed steel was achieved by extraction of oxides and the

measurement with laser diffraction particle size analyzer.

The extraction method of oxide in steel by using nitric acid could not be applied to the present case because nitric acid decomposed the

Si0, formed in steel. On the other hand, bromine-methanol method was suitable for the extraction of these oxide. Otherwise, the dissolving

reaction was disturbed because of high carbon content. Decarbonization of the samples in H,~H,O atmosphere was found to be effective as a

pretreatment of the bromine-methanol extraction in order to avoid the disturbance in the extraction procedure for high carbon content steel.

The bromine-methanol extracts the free carbon as well as the desired oxides. But the KMnO, treatment with citric acid could dissolve only

free carbon, and the oxides could be separated.

It was found that the amount of oxides at the surface area of bloom was greater than that at central area of bloom in case of both fine parti-

cle size of the oxides and large particle size of the oxides.
Key words : particle size distribution; oxide; inclusion; high carbon steel.
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Table 1. Chemical composition of the sample. (mass%)

C Si Mn P S Al (6]

0.83 0.20 0.50 0.010 0.01 0.0004 0.0025

ER 1047 H 6 HAZ

P 10 410 F1 12 H-ZF# (Received on July 6. 1998: Accepted on Oct. 12, 1998)

* I BEk (k) FX i 72AT (Technical Research Laboratories, Kawasaki Steel Corp., | Kawasaki-cho Chuo-ku Chiba 260-0835)




Table 2. Analytical results of oxygen before and after de-
carbonization treatment. (mass%)

Before After I mm surface 2 mm surface
treatment treatment* removal removal
0.0019 0.018 0.0019 0.0020

*: H,~H,0 1000°C 50 hours
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Fig. 1. Micrograph of oxides in high carbon Si-Mn killed
steel extracted by bromine-methanol and treated
with KMnO, and nitric acid.
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Fig. 2. Micrograph of oxides in high carbon Si-Mn killed
steel extracted by bromine-methanol and treated
with KMnO, and citric acid.
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Fig. 3. Micrograph of oxides in high carbon Si-Mn killed
steel extracted by acetylacetone electrolyte.
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Fig. 4. Scheme of measurement of the particle size distri-
bution of oxides in high carbon Si-Mn killed steel.
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Fig. 5. Results of the particle size distribution of oxides in

high carbon Si-Mn killed steel.
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