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Metallic engineering alloys like NiTi shape memory alloys or high temperature alloys (here: 

tempered martensite ferritic steels and Ni-base super alloys) often have complex microstructures. 

Key elements of their microstructures (like dislocations and small particles) are so small that they 

can only be resolved using transmission electron microscopy (TEM). A short description of the 

advantages of diffraction contrast scanning transmission electron microscopy (STEM) in a modern 

analytical TEM equipped with a high angle annular dark field (HAADF) detector is given [1]. It is 

then shown that this technique has sufficient resolution and enables to study large regions in TEM 

foils, which is important wherever collective phenomena govern material behavior. It is also 

demonstrated that the technique can be combined with stereo microscopy such that anaglyphs are 

obtained which gives a realistic 3D impression of the spatial arrangement of the microstructure . 

Some recent results on microstructural evolution in NiTi shape memory alloys [2], 12% Cr 

tempered martensite ferritic steels [3] and Ni-base single crystal super alloys will be presented 

[4]. The three material classes will be briefly introduced and, for each material, an example 

showing how HAADF STEM can help to uncover elementary transformation or deformation 

processes in solids will be given. 
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