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Electrolytic Extraction of Inclusions in Steel

LUO Xiqing, XU Hao, HE Meirong
(Jiangyin Xing Cheng Special Steel works Co. , Lid, Jiangyin, Jiangsu 214429 ,China)

Abstract This article describes a method of detection of non-metallic inclusions in steel through electrolyt
ic extraction in organic solution. The inclusions including oxide, calcium silicate and calcium silicoalumi-
nate, can be extracted intact from the steel sample using this method. Three-dimensional morphology of
the extract can be observed directly. By statistical analysis, information about the morphology, type, size,
elemental composition and the quantity distribution of the inclusions can be obtained, which can provide a
guidance for quality control and optimization for a steel-making production process.
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Figure 1. Schematic illustration of an electrolytic

setup for steel specimens
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Figure 2. Schematic diagram for the apparatus used for

separating inclusions from steel specimens.
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Figure 3. Scanning electron microscope(SEM) images of oxide-containing inclusions
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Table 1 The oxide content measured by scanning electron microscometry

Naz O MgO Al, Oy SiO; K;O CaO MnO ——
/% 0. 15 0. 00 0. 94 97. 82 0. 00 0. 10 0. 99 —— 100. 00
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Figure 4. SEM images of calcium silicate-containing inclusions
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Table 2 The content measured by scanning electron microscometry
Na, O MgO Al Oy SiO; K;O CaO MnO ——
/% 0. 00 0. 46 0. 35 52. 75 0. 37 45. 49 0. 58 —— 100. 00
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Figure 5. SEM images of calcium silicoaluminate -containing inclusions
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Table 3 The oxide content measured by scanning electron microscometry
Na, O MgO Al O SiO; K, O CaO MnO ——
/% 0. 00 0. 00 37. 35 18 36 0. 00 44, 28 0. 00 —— 100. 00
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Table 4 Size distributions of metallic inclusions /
/pm /pm 1~2 2~5 5~10 10~15 15~20 20~30 30~40 40~50
Al, O3 /Ca0O 53 53 0 0 1 0 0 0 0 0 1
Al 7.9 15. 2 0 2 0 0 1 0 0 0 3
MnS 12. 3 211 0 1 1 0 1 1 0 0 4
MnS-Si 19. 8 19. 8 0 0 0 0 1 0 0 0 1
12. 7 485 0 22 27 16 20 21 1 1 108
St 16. 1 35. 0 0 7 10 9 13 19 2 0 60
Si 15 4 41. 0 0 5 7 13 14 9 2 1 51
TiS-MnS 2.2 2.2 0 1 0 0 0 0 0 0 1
111 47. 4 0 31 32 11 10 17 1 1 103
5
Table 5 Average percent mass distributions of metallic inclusions /%
Al Ca Cl Cr Fe K Mg Mn Na Ni P S Si Ti
Al; O5 /CaO 40 49 4 2 2 1 2
Al 7 2 1 3 1 1 1 2 2 1
MnS 4 52 0 2 42
MnS-Si 10 2 45
20 13 1 1 15 10 it 1 1 1 3 1 29 2
Si 1 0 0 1 6 1 0 1 1 1 1 2 6 0
Si 9 1 1 1 12 11 2 1 3 1 3 3 52 1
TiS-MnS 4 2 5 4 1 1 14 3 3 44 19
4 1 1 3 71 1 2 0 1 3 1 2 5 2
pH 7~8,
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