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The supercooling of the melt during rapidly cooling is at least 100 °C. Therefore, supercooled melts have 
a temperature below the eutectic. In this case, the liquid is not only supercooled, but also supersaturated with 
both components [22]. The dependence of free energy on the concentration of F c( ) has a W-shaped form, and 

its second derivative is 
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0< . The supersaturated liquid solution disintegrates by the spinodal mechanism 

as a result of numerous small fluctuations [23], in which two supersaturated solutions based on tin and zinc are 
formed. The formation of a supersaturated solid solution based on tin is confirmed by a change in the parame-
ters of the crystal lattice of tin (table 2) depending on the exposure time at room temperature.

Ta b l e  2
Tin lattice parameters (a and c) for Sn – 8.8 wt. % Zn depending on holding time

Tin lattice 
parameters, µm

Holding time, h
2 3.5 5 6 26 29 31

а 0.582 3 0.582 3 0.582 4 0.582 5 0.582 5 0.582 6 0.582 6
с 0.317 8 0.317 9 0.317 9 0.318 0 0.318 1 0.318 2 0.318 2

Alloys Sn – 60 wt. % Zn and Sn – 80 wt. % Zn belong to the third group. The microstructure of the foil 
layers adjacent to the surface  A of the specified alloys, kept at room temperature for 3  days, is shown in 
fig. 4. There are light highlights having an equiaxed shape on a dark background. X-ray spectral microanalysis 
showed that the dark areas are enriched with zinc, and the light ones are enriched with tin. The average length 
of the chords of random secant tin particles in the studied alloys is fractions of a micrometer.

Only diffraction reflections of tin and zinc are observed on the X-ray of the foil of the alloy Sn – 60 wt. % Zn 
(fig. 5). Diffraction reflections of other phases were not detected.

Fig. 4. Microstructure of foil layers adjacent to surface A  
for Sn – 60 wt. % Zn (a) and Sn – 80 wt. % Zn (b)

Fig. 5. X-ray pattern of Sn – 60 wt. % Zn foil


