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Study on Interface Microstructure of Fe-Cr-B/42CrMo Composite Roll
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Abstract:

High carbon and medium manganese Fe-Cr-B/42CrMo composite rolls were prepared via pouring high
carbon and medium manganese Fe-Cr-B alloy melt into the electroslag remelting mold to combine with a
forged 42CrMo low alloy steel roll core inside preheated to 920-930 °C by electromagnetic induction device
around the mold. The 42CrMo roll core needed to be preheated to about 750 °C in a heat treatment furnace
before it was moved into the electroslag remelting mold. OM, SEM, EDS and XRD were used to study the
microstructural characteristics of the composite interface of as-cast composite rolls. Rockwell hardness tester
was used to test the hardness of both sides of the composite interface. The results show that the composite
interface is composed of very fine lamellar pearlite, and the cladding layer near the interface is mainly
composed of eutectic structure and a fine, compact honeycomb structure, in which the eutectic boride is M,B,
the hard phase of honeycomb structure is M, (C, B) carbon boride, and the roll core side near the interface is
mainly composed of a large amount of fine lamellar pearlite, a small amount of massive ferrite and network
grain boundary carbide. The as-cast microstructures of the composite interface are closely related to the
diffusion of alloy elements on both sides during the forming process. Among them, C, Mn, Cr, Mo and B
diffuse from one side of the cladding layer to the one side of the roll core, while Fe diffuses from one side of
the roll core to the other side of the cladding layer.

Key words:
high carbon medium manganese Fe-Cr-B alloy; composite roll; composite interface; microstructure
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