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ABSTRACT  
In the present investigation, different microstructures were obtained in AISI 321 austenitic stainless steel 
by cold rolling and subsequent annealing at different temperatures. The effect of initial microstructure on 
the work hardening behavior was analyzed using tensile analysis. At annealing temperatures of 700 and 
800 °C, the stage I hardening is not apparent due to the high density of dislocations existed inside the 
austenite grains prior to tensile deformation. But the stage I hardening is seen in the ln( )̀ ~ ln(ʁ ) curves of 
the sample annealed at 900 °C and coarse grained one because the microstructures are consisted of 
equiaxed and dislocation free austenite grains. More detailed results were also obtained by differential 
Crussard-Jaoul analysis. This analysis indicated the occurrence of austenite to martensite transformation 
during tensile deformation of as received sample and that was annealed at 900 °C, which is distinguished 
by a positive slope in the ln(d̀ /d )ʁ vs. ln(ʁ ) curves. 
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Introduction 
For a work-piece to be suitable for utilization in a corrosive environment under external 
loads, the material used in its manufacture must have a combination of excellent 
corrosion resistance and outstanding mechanical properties [1]. Under these conditions, 
austenitic stainless steels are a good candidate. Despite these excellent properties, most 
of the austenitic stainless steels are susceptible to intergranular corrosion [2,3] and stress 
corrosion cracking [4]. In order to improve the resistance to intergranular corrosion and 
prevent sensitization, a sufficient amount of carbide forming elements such as titanium 
and niobium is added to their chemical composition. In Ti stabilized the AISI 321 
austenitic stainless steel, a suitable amount of titanium (wt. %Ti =5 × wt. %C) is added to 
favor the formation of TiC precipitates which keeps chromium in solution at the austenite 
grain boundary area and improves resistance against the grain boundary sensitization [5]. 

Much research has been done on the corrosion resistance of this type of steel. For 
example, Lima et al. [6] studied the sensitization evaluation of austenitic stainless steels 
and reported that the stabilized steels (AISI 321 and AISI 347) are more resistant to 
sensitization than non-stabilized steels (ISI 304 and AISI 316). It was also concluded that 
niobium is more efficient stabilizing agent than titanium. Pardo et al. [7] studied the 
influence of Ti, C and N content of chemical composition on the intergranular corrosion 
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