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 Along with material systems having sufficiently large grain sizes (and thus 
conveniently analyzed by spot ED patterns) a whole spectrum of modern materials with 
nanostructure is in focus of interest of material science. In these cases, however, only line 
diffraction is feasible for further analysis. In order to obtain quantitative information about the 
nanograin structure, grain size and size distribution, eventually about preferred orientation, 
the information from TEM and ED should be paralleled by X-ray diffraction. One possibility 
how to approach this problem is to integrate intensity of points along the circle of electron 
diffraction and to compare the obtained spectrum with values from PDF database, 
recalculated to electron wavelength or scattering vector of reciprocal lattice. 
 
One of the features of nanocrystalline materials is strong dependence of their properties on 
grain size; thus precise quantification of this parameter and its correlation with “ideal” cases 
is of utmost importance. In order to obtain theoretical grain size distribution a computer 
simulation of transformation process has been developed. The simulation has three basic 
assumptions observed in modern amorphous metallic systems: nucleation sites for new grains 
are generated homogeneously in system, isotropic growth and grains stop growing after 
contact with other grain which leads to structure with no impingement. The last assumption 
might seem to be very strong and unrealistic, but this behavior was observed in HREM.  
 
Output from simulation is a set of grains with their coordinates and radius. This set is placed 
into a virtual microscope with variable thickness and position of selected observation plane 
intersecting the structure. The advantage of this microscope is that we could continuously 
change parameters of the sample as well as microscope. So let we change continuously the 
plane of intersect or focus (Fig. 1 left). One can see that observed grain sizes and grain size 
distributions are apparently changing. The second example (Fig. 1 right) shows a change in 
apparent crystallinty when we change sample thickness. Some grains apparently grow a little 
bit, some new grains are observed, but volume transformation is still the same in all 
frames-40%. 
 
Outputs from this simulation are useful for understanding of images from TEM and also for 
compensating effects which could be observed in TEM and described above. These effects 
will be presented on the case of FeCoNbSiB and Al-based systems. 
 



  
Fig.: The effect of focal plane (left) and sample thickness (right) on the apparent grain size 
distribution and crystallinity content, which is 40 vol.% in all frames. Left: sequence of 
frames with different focus values (0, +10, +20 and +40 nm from top to bottom) showing the 
apparent change in size of a selected grain (marked by dashed lines) having diameter of 80 
nm. Right: sequence of frames with different sample thickness (or focal depth) ranging from 0 
to 45 nm (see marker); increase of focal depth drastically changes the apparent crystallinity 
content.  
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