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Abstract: Inclusions in wear-resistant steel are important factors that affect the strength, toughness and other properties of
wear-resistant steel. To analyse the control level of inclusions in wear-resistant steel at home and abroad, the size,
distribution and composition of inclusions and the steel matrix hardness of wear-resistant steel from Japan and China were
analysed. The results show that the size of inclusions in factory A is similar to that of the Japanese wear-resistant steel, but
the density of inclusions is higher, which leads to the cleanliness being slightly lower than that of japanese wear-resistant
steel. The inclusions in Japanese steel are mainly CaO, CaO-Al,O;, MgO-AlL,O;, MgO-Al,0;-CaO and TiN, Ti(C,N). The
precipitation of MnS in steel decreases and the contents of CaS and CaO in inclusions increase by Ca-treatment in the
factory A. However, MnS is found to precipitate in the wear-resistant steel of factory B domestically. According to the
hardness analysis of each factory, the average hardness of the Japanese wear-resisting steel matrix is 447 HV, and the
hardness distribution is uniform. The hardness of domestic factories A and B is slightly lower than that of Japanese
wear-resistant steel, and both have uneven hardness distributions. There is still a gap between the domestic products and
Japanese products in terms of microstructure control level.
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Tab.1 Chemical composition of the wear—resistant steel
C Si Mn P S Cr Ni Mo Ti B Al Ca Fe
0.19 0.34 1.10 0.010 0.002 1.10 0.50 0.3 0.015  0.0014  0.035  0.0007 Bal.
A 0.18 0.30 1.10 0.010 0.002 1.10 0.50 0.3 0.015  0.0015 0.041 0.001 7 Bal.
B 0.19 0.23 1.16 0.009 0.002 0.81 0.01 0.2 0.011 0.0022  0.037  0.0003 Bal.
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Fig.3 Typical metallographic photos of wear-resistant steel from different factories
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Fig.4 Statistical results of inclusions: (a) comparison of equivalent diameter and density of inclusions, (b) comparison of size
distribution of inclusions
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Fig.5 Composition and morphology of inclusions-Japan: (a~d) two-dimensional morphology, (e~f) three-dimensional morphology
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Fig.6 Composition and morphology of inclusions-A: (a~d) two-dimensional morphology, (e~f) three-dimensional morphology
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Fig.7 Composition and morpholo7gy of inclusions-B: (a~d]? tW(;—(girr(liinsional mo’rglofl)ogy, (e~f) three-dimensional morphology
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Fig.8 Solidification and precipitation process of inclusions in wear-resistant steel: (a) Japan, (b) factory A, (c) factory B
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Fig.9 Hardness of the matrix in wear-resistant steel: (a) Japan, (b) factory A, (c) factory B
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