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Abstract
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Project Title :  Microstructure and properties of 20wt%Cr, 27wt%Cr and 36wt%Cr high

chromium cast iron
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In this project, the microstructures, hardness and corrosion behavior of irons with 20, 27
and 36wt%Cr have been compared. The as-cast microstructure of 20%Cr iron consisted of
eutectic M,C, carbide in a pearlitic matrix whereas the as-cast 27%Cr iron, with a higher Cr/C
ratio, was austenitic and contained eutectic M,C, carbide, primary austenite dendrites and
eutectic austenite which had partially transformed to martensite (OL') during cooling in the mold.
The as-cast 36%Cr iron solidified as primary ferrite dendrites and eutectic M,C, carbide and this
structure remained stable on cooling. The 20%Cr and 27%Cr irons were destabilised at 1000°C
for 4 hours, followed by forced air cooling. After destabilisation, the microstructure of both irons
consisted of precipitated secondary carbides within a martensite matrix, with the eutectic
carbides remaining unchanged. The type of the secondary carbide was confirmed as M,C, in
20%Cr iron with both M,,C, and M,C, secondary carbides present in the 27%Cr iron. The size
and volume fraction of the secondary carbides in 20%Cr iron were higher than for 27%Cr iron.
The hardness of the as-cast 36%Cr iron was lower than the values for the as-cast and heat-
treated 20%Cr and 27%Cr irons. However anodic polarisation curves showed that the ferritic
matrix in 36%Cr iron was the most corrosion resistant in that it exhibited a wider passive range
and lower current density than the pearlitic, austenitic or martensitic matrices in the 20%Cr and
27%Cr cast irons. For both the 20 and 27%Cr irons destabilisation heat treatment gave a slight

improvement in corrosion resistance.
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