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Abstract 
Precipitated intermetallic secondary phases in duplex stainless steel can severely deteriorate the mechanical properties of duplex stainless steel. The problem can be handled by appropriate heat treatment. However, finding an optimal heat treatment routine can be challenging. Precipitation kinectics of secondary phase or intermetallics was studied on heat treated spark plasma sintered duplex stainless steel, subjected to solution treatment at 1050°C followed by water quenching. Etched sintered and solution treated samples were analysed by metallography examination, scanning Electron Microscopy, Electron backscattered diffraction(EBSD), optical microscopy, Transmission electron microscopy (TEM), X-ray diffraction(XRD) and evaluation of mechanical properties. Ferrite content of sintered and solution treated DSS were measured by Fischer ferritoscope. The microstructure of solution treated DSS revealed presence of more volume of ferrite grains than in sintered condition. It was observed also, that wear rates decreased as the percentage of sigma phase on the microstructure increases. The solution treatment result to increase in ferrite content and intermetallics is completely removed. The highest tensile strength of 610Mpa was observed in the spark plasma sintered duplex stainless steel while an increase in tensile strength of 702Mpa was observed after solution treatment.
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Fig. 10 Microstructure of solution treated spark plasma sintered 
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