
 
          Name: Mrs. Minal Sanjay Dani 

          Enrollment No: 149997121004 

           Branch: Metallurgy   Engineering 

                                          Title:  To Study Corrosion and Mechanical Behavior of Friction Stir  
                     Processed  AZ91 Mg alloy. 

                                        Abstract 

On commercially available die-cast AZ91 Magnesium (Mg) alloy friction stir processing (FSP) was 

successfully done with and without pure aluminum powder in the solid state. FSP with different 

process parameters on die-cast AZ91 Mg alloy were investigated for microstructure, grain size and 

micro-hardness and compared with untreated die-cast AZ91 Magnesium alloy. Microstructural 

characterization by optical and scanning electron microscopy (SEM) of all FSP treated specimens, 

revealed the grain refinement and reasonably uniform distribution of aluminum powder observed in 

FSPed double pass with aluminum powder specimens. Microhardness studies confirmed that double 

pass FSPed   processed specimens with aluminum powder in the Mg matrix leads to improvement in 

microhardness. The electrochemical behavior of the die-cast AZ91 Mg alloy with and without 

aluminum powder under different process parameters of friction stir processed AZ91 alloy specimens 

were investigated by Immersion test, salt spray test and Potentiostat in 5% sodium chloride (NaCl) 

solution. The electrochemical corrosion tests revealed least corrosion rate for FSP double pass with 

aluminum powder compare to FSP single pass, FSP without aluminum powder and as cast AZ91 Mg 

alloy which was confirmed by SEM and XRD study of corroded specimens.  

 

This PhD Thesis would be useful for research area in Mg alloys in which alloy are facing problems 

related to corrosion. Surface modification of Mg alloy with friction stir processing can help in 

increase hardness with grain refinement and better corrosion resistance compare to die-cast AZ91 Mg 

alloy. 
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