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Analysis of Carbides in Multi-Component White Cast Iron for Rolling Mill Roll
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Synopsis

A multi-component white cast iron was developed for rolling mill rolls. The morphology
and alloy concentration of carbides precipitated during solidification and transformed while
heat-treating were investigated using X-ray diffraction, SEM, TEM and EDS analysis for the
cast iron which contains 2%C, 5%Cr, 5%V, 5%Mo, 5%W and 5%Co (mass%). When the iron
solidifies, the nodular MC carbide with face-centered cubic lattice (FCC) and plate-like M,C
carbide with hexagonal lattice are crystallized. During heat treatment. the eutectic M,C
carbide reacts with austenite and is transformed into the MC (FCC), M;C; (orthorhombic)
and MC (FCC) carbides, but the original shape of the carbide is unchanged. In as-cast state,
the MC, M,C and M-C; carbides already exist in the matrix of cast iron. The M¢C and M,C;
carbides are precipitated during annealing, and the carbides existing in the matrix of
hardened-tempered cast iron are the MC, M¢C and M;C; type. The MC carbide mainly
consists of V, and the M;C; carbide is mainly formed from Cr and Fe. The M,C carbide
contains Cr, V, Mo, Fe and W. The M4C carbide is composed of approximately 50 atomic %
Fe, 33-45 atomic % (Mo+W) and (Cr+V) in the balance.
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