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In the present work the effect of deformation and annealing conditions on (-phase precipitation was examined in two ((/() duplex stainless steels, X1CrNi24-6 and X4CrNiMo24-6-2. The chemical composition and the morphology of two-phase structure were also taken into account. Following preliminary thermo-mechanical treatment both ferrite-austenite steels were subjected to cold-rolling up to 90% of reduction and subsequently annealed within the temperature range 600(800(C for various time periods. X-ray investigations included the phase analysis and texture measurements of the component phases, including orientation distribution within the sigma phase. Microstructure analysis was conducted by means of optical, scanning and transmission electron microscopy. 

Precipitation of inter-metallic phases, including brittle sigma phase, is the fundamental problem in structure and texture control of ferrite-austenite stainless steels. The process of (-phase formation may essentially proceed in two different ways, i.e. by direct precipitation from ferrite (((() or through the eutectoid decomposition of ferrite into the (-phase and secondary austenite ((((((’). In general the results obtained in the present research indicate, that the mechanism of sigma phase precipitation and the orientation distribution within the sigma phase depend first of all on the temperature and time of annealing as well as the degree of deformation and the chemical composition of the steels. Preferential nucleation sites occurred deformation bands within the (-phase and the ((/() interphase boundaries. That is why, similarly to the morphology of the ferrite-austenite structure after rolling, the (-phase precipitates exhibited band-like character. After medium rolling reductions (up to 70%) nucleation proceeded predominantly along deformation bands and at higher strains (about 90%) formation of (-phase took place mainly at the ((/() interfaces. In both steels the preferential orientation distribution within (-phase was revealed and the texture exhibited fibrous character. In the case of steel X1CrNi24-6 the textures of sigma phase after annealing at temperatures 600(800(C /1h were qualitatively similar. It was found however that the prolonged time of annealing up to 10 hours resulted in the change of the major texture component. On the other hand in steel X4CrNiMo24-6-2 annealed at 800(C the main texture component remained the same irrespective of annealing time, changing only its intensity. It occurred additionally that the preferential sites for (-phase phase nucleation depend not only on degree of deformation but also on time of annealing.

