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Title: 

 
MATERIAL SCIENCE AND ENGINEERING 

 

Aim: The course from the point of view of materials science develops the fundamental 

relationships between the structure, properties and technical processes of materials, as 

intrinsic parameters that characterize the materials, as well as the phenomena and 

mechanisms of influence of exogenous parameters (environmental deterioration factors) in 

the fundamental characteristics of materials at the level of micro-and macro-structure. 

 

Content: − Basic Concepts of Materials and Structure-Property Relationships: Fundamental 

Categories, Design, Structure, Properties, Processing and Applications.  

− Controlling Materials Microstructure and Mechanical properties: Mechanical Testing 

(Tensile, Compressive, Shear, Torsional, Fatigue, Creep and Hardness).  

− Strengthening Mechanisms: Deformation, Strain Hardening, Annealing, Solidification 

and Strengthening.  

− Engineering Materials:  

− Metallic (Properties, Principles of Corrosion and Protection, Corrosion Types, 

Processes and Morphology, Case studies)  

− Ceramic (Raw materials, Processing)  

− Polymeric materials: Polymer structure - properties, Basic principles of polymer 

synthesis, Depolymerization, Chemical transformation of polymers - environment - 

polymer recycling, Categories of Polymeric materials.  

− Composite materials: (Types, Examples, Structure, Properties). 

In the laboratory, students familiarize with methods for materials control and protection, 

with common tools for materials characterization, corrosion control and protection, 

including instrumental and non-destructive techniques for the quality control and the 

assessment of environmental effects on materials/facilities.  

 

Hours per 

semester: 
LECTURES 39 EXERCISES 13 

LABORA-

TORY 
33 

HOME-

WORK 
125 TOTAL HOURS: 210 

 

Student 

performance/

evaluation: 

The evaluation will be carried out through: 

• Written examinations in the content of theoretical instruction (G1) (open book 

examination). 

• Written examinations in the techniques and methods of laboratory exercises (G2) 

(closed book examination) (examined material: "Laboratory Guide for the Materials 

Science and Engineering of the 5th Semester"). 

• Evaluation of laboratory reports and student participation in laboratory exercises 

(G3). 

Final grade = 0.6 x G1 + 0.3 x G2 + 0.1 x G3 

 

 


