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Course: Contemporary Materials 
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Number of classes(per week) 

Lectures:3 Practice:0 Other forms of classes:3 Academic research:0 Other:0 

Prerequisite courses 

Number Course code Course title 
Obligatory 

attendance 

Obligatory to 

pass 

- - - - - 

1. Educational objectives: 

Mastering the content in the field of advanced materials. 

2. Educational outcomes (acquired knowledge): 

 

The competence to critically analyze the existing solutions and synthesize the original solutions in the field of advanced materials. 

3. Course content/structure: 

 

Classification of modern materials, and comparison with conventional materials. Specificity of the crystalline structure of metal 

materials, molecular microstructure of the polymers, specificity of the crystalline structure of ceramics, composites. Basic 

strengthening mechanisms of different materials groups. Iron-based metallic materials: steel - advanced structural, tool, stainless 

and fire-resistant steels, advanced castings and ADI materials. Advanced copper based metal materials (brass and bronze), 

aluminum (for plastic deformation and casting). Titanium based alloys, alloying elements, specificity of solution treatment, 

commercial titanium alloys. Magnesium based alloys. Alloys in the form of intermetal compounds; superalloys based on cobalt 

and nickel. Polymers: thermoplastics (LDPE, HDPE, UHMWPE, PP, PVC, POM, PA), thermosetting (PF, VF, EP, UPES); 

elastomers: natural and synthetic. Ceramics (engineering and traditional ceramics). 

4. Teaching methods: 

 

Lectures are elaborated through the introduction into current and possible new directions in research in introductory lectures, 

followed by the selection of the theme and formulation of the task in cooperation with the supervisor, the elaboration of a 

simulator, laboratory models and solution prototypes in the laboratory, a series of laboratory experiments with the task of 

gathering necessary data, paper elaboration, and the review by the lecturer. 

Knowledge evaluation (maximum number of points 100) 

Pre-exam assignments Compulsory Points Final examination Compulsory Points 

Group Assignment   Examination Assignment   

Exercises      

Test      

Test      

Literature 

Relevant literature in English 

 


