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Being the lightest structural material and due to their high strength to weight ratio, Mg and Mg alloys 
have attracted lots of attention from automotive and aeronautical industries [1, 2]. When exposed to air, 
like most metals, Mg forms a thin layer of surface oxide that protects the metal against further oxidation. 
This protective layer is called the “passive film”. Although the passive film forms very fast, the reaction 
of adsorbed water with the substrate metal is considerably slower [3].  
 
This work aim to investigate the surface film that forms on Mg and MgAl alloys by means of electron 
microscopy. The focus has been on techniques as 3D FIB/SEM, TEM and STEM have been preformed 
in combination with EDX. Figure 1 shows how a part of the corrosion product cut free and the cross-
section SEM where both out- and in growing oxide can be seen, moreover, secondary phases and part of 
void network containing corrosion products. Further, figure 2, the FIB/SEM was used to an in situ lift 
out of 50x50x20 µm in order to later on preform combined 3D FIB/SEM slice and view with EBSD and 
EDX to enabling a full reconstruction of orientation a and chemical composition.  
 
Whilst the thicker out growing oxide and the pitting can be seen in SEM, TEM and STEM are needed in 
order to get a more thorough investigation of the passive film. In figure 3 a STEM HAADF image 
shows the passive film grown, where the bright milky shade is the MgO. 
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Figure 1. a) An overview of the oxide platelet, which are cut-through during the 3D FIB/SEM 
investigation. b) A close-up of the cross-section where both out- and in growing oxide can be seen, 
moreover, secondary phases and part of void network (visible in slice and view image series). 

 

 
 

Figure 2. a) An in situ lift out of 50x50x20 µm in order to later on preform 3D FIB/SEM slice and view 
combined with EBSD and EDX to enabling a full 3D reconstruction of orientation a and chemical 
composition b-d) SEM image of the lift-out with the corresponding EDX maps.  
 

 
 

Figure 3. STEM image of the passive film grown, where the bright milky shade is the MgO.  The TEM-
lamella was extracted by in situ lift-out technique using the FIB/SEM. 
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