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БГУ – столетняя история успеха

A detailed analysis of the diffraction lines of silicon, for example, the lines (111), (220) or (311) of the silumin 
alloy samples after the CPF impact allows to notice their broadening which is especially clearly manifested near 
the base of the diffraction lines. The mathematical deconvolution of the experimentally obtained diffraction lines 
according to Gaussian curves shown that they are a superposition of two diffraction lines, each of them referring 
to reflections from the crystallographic planes of silicon, but with different widths at half maximum (fig. 5). 
It should be noted that such broadening of diffraction lines is not observed on the X-ray diffraction patterns of the 
initial sample that indicates the effect of plasma exposure and is associated with the effect of melting and crystalli-
sation of the near-surface layer. It can be seen from the obtained X-ray diffraction patterns that the surface melting 
of the Al – 20Si silumin alloy occurs under all selected modes of the plasma exposure. The detected shape of the 
diffraction lines of silicon indicates its presence in two phase states. During the crystallisation of a hypereutectic 
silumin alloy, an eutectic mixture containing silicon and aluminum as well as the primary silicon crystallites is 
known to be formed. The amount of the primary crystals is determined by the excess of the silicon concentration 
in comparison with the eutectic composition: (Al + Si) → (AlSi)eut + Si(I). Then, it can be assumed that two de-
tected silicon phases are silicon presented in both eutectic Sieut and primary crystallites Si(I).

Fig. 4. XRD patterns of the Al – 20Si alloy  
after the CPF impact at U = 3.0 kV and L is equal 14 cm (1), 6 cm (2)

Fig. 5. Fitting of the (111) Si diffraction line of the Al – 20Si alloy after the CPF impact:  
1 – the component of the silicon with coarse grains; 2 – the component of the silicon with dispersed grains;  

3 – superposition of two components (the points show the experimental curve)


