
Laboratory work No 1. 

1. What is the crystallization process? Explain the essence of the crystallization process. 

2. What is the equilibrium crystallization temperature (Ts)? Under what conditions do 

crystals form? 

3. Thermoelectric pyrometer: what underlies it’s operating principle. 

4. Why does the cooling diagram developed for crystallization of pure metal exhibit a 

plateau?  

5. What does degree of supercooling mean? How the degree of supercooling influence the 

rate of nucleation and crystal growth rate? How does the grain size influence the 

mechanical properties of metal? 

6. How a cooling curve of pure metals can be used to calibrate thermocouples? 

 

Laboratory work No 2. 

1. What is an alloy? What does the structure of alloy depend on? Types of alloys.  

2. What specific sections are typical for each cooling curve plotted for lead - antimony 

alloys? What happens to alloy on each of these sections? 

3. What does eutectic property mean? 

4. What is a phase diagram? 

5. Use phase diagram to determine composition of the liquid and solid phases for a given 

alloy. Rule of segments. 

 

Laboratory work No 3. 

1. What does metal structure mean? 

2. What information can be obtained through microstructural analysis? 

3. Outline the workflow in conducting the microstructural analysis. 

4. List the ways to cut sample workpieces. Provide the sequence of making thin sections. 

Explain how samples are ground. How and why samples are polished? 

5. What is the proper way to choose chemicals to etch samples? 

6. Explain the operating principle of an optical microscope. 

 

Laboratory work No 4. 

1. What does "steel" mean? Classification of steel grades. 

2. What does the primary crystallization mean? Using phase diagram Fe-C (Fe-Fe3C) show 

lines of beginning and the end of the primary crystallization. 

3. What is the secondary crystallization? Explain the essence of the secondary 

crystallization. Using phase diagram Fe-C (Fe-Fe3C) show lines of beginning and the end 

of the secondary crystallization. 

4. What name is used to refer to eutectoid in iron - carbon alloys? Explain the process of 

eutectoid conversion. At what temperature the eutectoid conversion occurs? 

5. How does the austenitic phase change with decreasing the temperature of alloy in the 

range of beginning and end of the secondary conversion for a) hypoeutectoid steels and b) 

for hypereutectoid steels? 



Laboratory work No 5. 

1. What is cast iron? 

2. In what state carbon exists in cast irons? Classification of cast irons. 

3. At what temperature the eutectic transformation develops in cast irons? What name is 

used to eutectic? Explain the reaction of eutectic  transformation in cast irons.  

4. What is the difference between ledeburite and transformed ledeburite? 

5. What is the difference between the ordinary gray, ductile and nodular cast iron? What 

does differ these types of cast iron from the white cast iron?  

6. List the main areas of application of white and gray (ordinary, ductile and nodular) cast 

irons? 

 

Laboratory work No 6. 

1. What do phase transitions mean? How to identify phase transitions on the graph? 

2. Methods to determine critical points. The essence of the method of test quenching. 

3. Why does the hardness increase during heating within the temperature range from AC1 to 

AC3 followed by the fast cooling? 

4. What does hardness mean? 

5. Provide a benchmarking for methods to determine hardness according to Brinell and 

Rockwell. 

Laboratory work No 7. 

1. What does heat treatment imply? List the basic parameters of heat treatment. 

2. What happens to the ferrite-cementite mixture during increase in cooling rate and why? 

3. What does martensite imply? What underlies martensite high hardness? 

4. What is the critical cooling rate? 

5. Explain the types of heat treatment: annealing, normalizing, hardening. 

 


