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Abstract

The detection methods of inclusions mainly include metallographic method and separation me-
thod, and the separation method is further divided into large sample electrolysis and small sample
electrolysis. In order to detect fine inclusions in heavy rail steel, this paper has obtained a set of
methods for separation and detection of fine inclusions in steel by small sample electrolysis, in-
cluding experimental equipment, organic electrolyte, separation method and observation. Using
the electrolyte, the voltage during electrolysis is appropriately controlled to 2 to 2.5 V, the current
density is about 20 mA/cm?, and filtration is performed using a filter paper having a pore size of
200 nm. After several experiments, the SEM observation shows that the method achieves the pur-
pose of stable extraction and fineness, and compared with the large-scale electrolysis method, the
method can effectively extract unstable inclusions such as sulfides in the steel, and can effectively
extract fine inclusions of about 5 pm.
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Figure 1. Schematic diagram of experimental device
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Table 1. Electrolyte composition
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Table 2. Steel sample chemical composition table
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Figure 2. The inclusions separated by electrolysis
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Figure 3. SEM photo of spherical inclusions
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Figure 4. SEM photo of spherical inclusions with dark spots on the surface
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Figure 5. SEM photograph of inclusion surrounded by matrix
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Figure 6. Metallographic examination results of inclusion morphology and composition
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