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Abstract

A microstructural study of high chromium cast irons 30wi%Cr-2.4wt%C and 30wt%Cr-
2.4wt%C-0.5wt%Mo-(1-3wt%)V was performed. The microstructures of the as-cast 30wt%Cr-
2.4Wt%C consisted of primary austenite dendrites and a eutectic structure comprising of eutectic
austenite and M;C eutectic carbide. After destabilisation in the temperature range of 900-1100 °‘c
for 2-8 hours followed by air cooling, the microstructures consisted of M,;Cs; secondary carbides
precipitated within mariensite metrix and M;C; eutectic carbide was partially transformed to M,;C;
as a core-shell structure. The volume fraction of secondary carbide was in the range of 10-20 vol%.
The volume fraction of M,3C;s in eutectic carbides after destabilisation was in the range of 20-99
vol%. Destabilisation increased the microhardness of dendritic regions from about 426 to about 800
Hv (100gf/15s) and increased the overall hardness from about 510 to about 770 Hv (30kgf/i15s).
The optimumn destabilisation condition tent to be 1025 °C for 4-6 hours. The microstructures of the
as-cast 30wt%Cr-2.4wt%C-0.5wt%Mo-(1-3wt%)V consisted of primary ferrite dendrite and a eutectic
structure comprising of eutectic ferrite and M;C; eutectic carbide. Destabilisation had no significant
effect on the microstructure. It was found that Mo dissolved both in the ferrite matrix and the
eutectic carbide, while most of V dissolved in the eutectic carbide. The volume fraction of eutectic
carbide was in the range of 20-25 vol%. In the case where no Mo presented, the volume fraction of
eutectic carbide tent to increase with the increased amount of V addition. However, no significant
efféct of V was found in the opposite case. A transmission electron microscopy study revealed also
small M;C, particles dispersed within ferrite matrix in the as-cast structure and acicular aggregated
precipitates with Al- and V-riched. A further study is carrying out on the structure-property
relationship of this group of cast irons. From the electron microscopy study, the Electron Energy
Loss Spectrometry is another potential technique for identifying the type of carbides together with
electron diffraction technique and the results are in progress. -
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