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Thesis Summary 

The former two decades have witnessed an obvious rise in the usage of magnesium and 

its alloys in the fields of automobiles, aerospace, electronics, structural applications, and 

biomedical implants, (cardiovascular or orthopedic). However, poor mechanical properties, 

low formability, and severe corrosion susceptibility are the most challenges that claim more 

research in the field of magnesium development.  

Previous studies have worked on new systems of magnesium alloys comprising 

relatively inexpensive alloying elements (ex: tin, zinc, and manganese). The present study is 

investigating the mechanical properties and corrosion behavior of Mg-5Sn-xZn alloy prepared 

by different processing techniques, where x takes the values of 2 and 4 wt.%. These alloys were 

studied in the as cast, as solution treated, and hot formed (rolled, and extruded) in relation to 

the commercially pure magnesium. As an intention to enrich the resistance of corrosion, the 

minor addition of Mn (~0.1%) is included. 

A series of advanced techniques were involved in the present study so as to examine 

the alloy content [inductively coupled plasma spectrometry (ICP)], microstructure [optical 

microscopy (OM) and scanning electronic microscopy (SEM)], the morphology and dispersal 

of the precipitates [energy dispersive X-ray spectroscopy (EDS) and X-ray diffraction analysis 

(XRD)], mechanical properties and corrosion tendency [electrochemical polarization and 

electrochemical impedance spectroscopy (EIS)]. 

It could be generally deducted that solution treatment has enhanced the strength of all 

alloys at the as-cast state without a sensitive influence on the elongation, while the hardness 

and the corrosion resistance have also increased. Although the rolling at 320 O C has a prime 

influence on the strength and hardness of the majority of the alloys, but this was at the expense 

of ductility, and based on that, a subsequent annealing after the last stage of rolling is required 

to recover the deteriorated elongation. Zn addition is worked as a grain refiner which improved 

the mechanical properties of the alloys at any production state, while Mn positive effect was 

obvious only in the alloy Mg-5Sn-2Zn.  improving the The maximum tensile properties were 

obtained by extrusion of alloys Mg-5Sn-2Zn-0.1Mn and Mg-5Sn-4Zn-0.1Mn at 320 O C; these 

alloys provide both high strength and ductility with an ultimate tensile strength of 223.44±5.44 

and 289.44±1.02 MPa and elongation of 22.35±2.4 and 22.02±4.31%, respectively. The Mg-

5Sn-2Zn alloy in its rolled state showed the least corrosion rate of about 0.118 mm/year. 
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