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1. Course Name: Materials Science I 

2. Course Code: 001 

3. Semester offered: 1st  

4. Total course credits: 10 

5. Course workload 

5.1. Lecture classes: 60h 

5.2. Practical classes: 

5.3. Seminars: 90h 

6. Course Syllabus: 

• Atomic model, Schrödinger equation, chemical bonds, and band structure in 

solids; 

• Crystal arrangements (unit cells, crystallographic directions and planes, packing 

factor, grain, grain boundary, and phases). Crystal arrangements in metals, 

polymers, and ceramics; 

• Imperfections in crystal arrangements (point defects and solid solutions, line 

defects and plastic deformation);  

• Heat treatment - restoration of crystal structure, boundary defects, optical 

microscope. Volumetric, surface, and grain boundary diffusion (self-diffusion, 

interdiffusion, vacancy diffusion, interstitial diffusion), factors affecting diffusion 

and activation energy (Fick's Laws);  

• Phase diagrams (binary isomorphic systems, present phases, chemical 

composition of phases, phase fraction - lever rule, development of 

microstructures, non-equilibrium solidification, phase segregation);  

• Binary eutectic systems (eutectic reactions, intermediate phases, eutectoid and 

peritectic reactions): Gibbs Phase Rule;  

• Phase transformations (transformations with and without atomic diffusion, 

formation of metastable phases);  

• Reaction kinetics (atomic diffusion, nucleation, growth, crystallization, and 

recrystallization);  

• Mechanical properties of materials. 
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