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Abstract 
 

The paper presents the results of the crystallization process of silumin by the TDA thermographic method and the results of the cast 
microstructure obtained in the sampler TDA-10, that was cooling down in ambient air. The study was conducted for silumin AlSi11 
unmodified. The work demonstrated that the use of thermal imaging camera allows for the measurement and recording the solidification 
process of silumin. Thermal curve was registered with the infrared camera and derivative curve that was calculated on the base of thermal 
curve have both a very similar shape to adequate them TDA curves obtained from measurements using a thermocouple. Test results by 
TDA thermographic method enable quantitative analysis of the kinetics of the cooling and solidification process of neareutectic silumin. 
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1. Introduction 
 
This work is a continuation of research into the improvement 

of thermal and derivative analysis (TDA) in research the 
solidification process of metals and alloys. The paper presents the 
possibility of implementing TDA with a thermal imaging camera. 
The theoretical basis TDA methods for metals and alloys 
including Al-Si alloys developed S. Jura [1]. At the turn of the last 
few years, this method is still developing. New types of probes 
have been developed, new basic software of the methods as well 
as new control algorithms. This expands its application to the 
study of new types of metal materials [2-6]. 

According to them, thermal and derivative analysis is carried 
out by an apparatus Crystaldigraph and a ceramic probe (e.g. 
ATD-10) with the thermocouple type K or S placed in the middle 
of the heat of sample area. In the TDA method are recorded two 

curves: cooling t = f(τ) and crystallization t '= dt/dτ = f'(τ). 
Crystallization phases during cooling of the melt causes specific 
for sample alloy stops of temperature on thermal curve reflected 
clear thermal effects (peaks and humps) on the derivative curve. 
Interpretation of shape and characteristic point values of the two 
TDA curves allows the analysis of the solidification process and 
evaluate the quality of prepared, the liquid alloy casting. 

Temperature measurement in the TDA method uses  
a thermocouple that is the basis for the calculation and registration 
of the curves. Its operation is based on the phenomena of 
occurrence of the point of connection of two different metals of 
the electromotive force, the magnitude of which depends on the 
temperature of the connector. This phenomenon has been noted 
and explained in the nineteenth century by Seebeck, Peltier and 
Thomson [7]. 

Currently, thermography is a very fast growing method 
allowing to track various processes that cause fixed and variable 
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