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Abstract: White cast iron is a traditional unreplaced wear-resistant material that takes eutectic carbides as the
wear-resistant phase, possessing high hardness but low ductility, thus limiting the lifetime and work conditions. In this
paper, a new Fe-Cr-B white cast iron was studied, which uses borides as the wear-resistant phase to achieve better
comprehensive properties. This kind of white cast iron is characterized by low C, high Cr and high B chemical
compositions. Under as-cast conditions, the matrix is mostly lath-type martensite, and the wear-resistant phase is eutectic
borides, i.e., M,B, the microhardness of which is higher than that of carbides. Fe-Cr-B white cast iron possesses higher
hardenability and can be used without quenching, similar to Ni-harden white cast iron. Moreover, the comprehensive
properties of the Fe-Cr-B white cast iron are fairly good.
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Fig.2 Microstructure of as-cast Fe-Cr-B white cast iron: (a) OM image, (b) SEM image
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Tab.2 Area fraction of the birode in different fields of view
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3 23.40 237 Fig.3 XRD analysis of as-cast Fe-Cr-B white cast iron
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Fig.4 EDS analysis results of boride: (a) analysis area, (b) EDS results
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Fig.5 EDS analysis results of the matrix: (a) analysis area, (b) EDS results
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Fig.6 Microhardness indentation of as-cast Fe-Cr-B white cast iron: (a) matrix, (b) boride
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Fig.8 Hardenability curve of Fe-Cr-B white cast iron
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