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Abstract
The formation of any phase is usually a non-equilibrium process that follows a series of steps until a thermodynamically stable state is achieved [1]. The condition of supersaturation or supercooling alone may not be sufficient cause for a system (liquid) to nucleate. Before crystals can develop there must exist a number of tiny nucleant particles in the melt that act as centres of nucleation [2].
The reconstruction algorithm for nuclei size distribution for heterogeneous nucleation bases on, among other, the experimental input parameters such as undercooling and grain density. In this paper authors describe the procedure of obtaining input data for aforementioned algorithm for binary alloy - AlZn7 - that follows a series of steps. In order to eliminate the influence of the ambient, to ensure strict control of process conditions, and thus to ensure repeatability of results, the Universal Metallurgical Simulator and Analyzer (UMSA) was used [4-5]. The procedure steps [Fig. 1.] are as follows:

1. Melting AlZn7 alloy using pure components,

2. Casting strength standard samples,

3. Machining the UMSA samples from the strength standard samples,

4. The experiment in the UMSA – AlZn7 solidification under controlled cooling rate,

5. Analysis of cooling curves,
6. Differential scanning calorimetry (DSC) examine is performed in order to identify the equilibrium temperature,

7. Calculation of undercooling (1st critical data),

8. Preparing samples for metallographic examinations,

9. Metallographic analysis in polarized light,

10. The primary phase grains sizes measurements using the Axio Imager 2M.2 Image Analyzer Software,

11. Determining primary phase grain density (2nd critical data).
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Fig. 1. Diagram above show main steps of the proposed procedure
Getting to know the nuclei size distribution leads to better understanding crystallization process. The number and size of a nucleant particles determine the probability of a nucleation event and thus determine mean grain size and mechanical properties of a casting [3].
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