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In this project, the effects of destabilisation heat treatment on microstructures, hardness,
corrosion and wear resistance of iron with 25wt%Cr prepared by convéntionally casting and
semi-solid processed have been studied. A conventional cast sample was poured directly into a
sand mold. The semi-solid processed sample was produced by pouring liquid metal over a semi-
circular copper cooling plate into a sand mold. The as-cast irons were destabilised at 900, 1000,
1100°C for 2, 4, 8 hours and followed by air cocling to room temperature. The microstructure was
examined using OM, SEM & TEM. Vickers macrohardness and Vickers microhardness of the
dendritic regions were measured. A potentiodynamic technique was used {c determine aqueous
corrosion resistance via analysis of anodic polarisation characteristics using a solution containing
0.5 molar sulphuric atid. Dry wear resistance was examined by pin-on-disc test. It was found
that, the as-cast microstructure contained primary austenite, eutectic carbides and eutectic
austenite partially tran§;‘ormed to martensite during cooling in the mould. The primary austenite in
the semi-solid processed iron was rounded in shape, rather than in a dendritic form as found in
the conventional cast iron. The morphology of the eutectic carbide in the semi-solid processed
iron was frequently in a form of radiating clusters, rather than as the directional clusters seen in
the conventional cast iron. The volume fraction of the eutectic carbides in the conventional cast
iron was higher than for the semi-solid processed iron. Destabilised microstructure consisted of
secondary carbide within martensite matrix. TEM and XRD resuits confirmed the type of the
secondary carbide in both irons as M,C,. The results from hardness measurements, revealed that
the maximum hardness of both irons were obtained after destabilisation at 1000°C for 4 hours.
Anodic polarisation curves showed that the destabilised conventional cast iron was the most
corrosion resistant in that it exhibited a lower current density and wider passive range than the
austenitic or martensitic matrices in the semi-solid processed irons. Wear resistance in the as-
cast and destabilised conventional cast irons were higher than that of the semi-solid processed
iron. This may be attributed to the difference in the morphology and higher volume fraction of
eutectic carbide. For both iron;s, destabilisation heat treatment improveed the corrosion ans wear

resistances.





