
 

COURSE ID SHEET 
 

Course No. 5257              NTUA 

 

Semester: 9  Core   Elective   Specialization  X 

 

Title: 

 
COMPOSITE MATERIALS 

 

Aim: The aim is to understand the basic notions of composite materials, their manufacturing 

processes and presenting their application fields. 

 

Content: • GENERAL OVERVIEW OF COMPOSITE MATERIALS. Meaning of composite 

materials. Categories of composite materials. Composites reinforced with fibers and 

particles/granules. Laminated composites. Financial data for composites materials. 

Correlation of composite materials with other materials and their applications. 

• REINFORCING AGENT. Types of fibers. Glass-, boron-, graphite-, organic-, 

ceramic-, metallic- fibers. Whiskers. Other reinforcements (e.g., carbides etc.). 

Manufacturing processes. Properties. Applications. 

• TYPE OF MATRIX. Polymeric (Types – Properties), Metallic (Structure – Properties), 

Ceramic (Structure – Properties). 

• THE ROLE OF THE INTERFACE. Interfacial phenomena. Crystal structure of the 

interface. Interfacial bonding (physical, chemical, mechanical). Techniques for the 

determination of interfacial forces. 

• COMPOSITE MATERIALS OF METALLIC / CERAMIC MATRIX. Designing 

and manufacturing processes and techniques for composites materials. Self-assembly 

and multifunctional composites or hybrid nanostructures. Composite materials of 

ceramic matrix.  Composite materials of metallic matrix. Composite materials of carbon 

matrix. Mechanical properties of fibers-dispersed composites and laminated composites. 

Applications of composites with metallic/ceramic matrix.  

• COMPOSITE MATERIALS OF POLYMERIC MATRIX. Categories of polymeric 

matrices. Types of reinforcing fibers. Composites reinforced with dispersed 

particles/granules. Influence of the length, the orientation and the content of the 

reinforcing fibers. Laminated composites. Sandwich panels. Matrix / reinforcement 

interface. Properties of polymeric matrix composites: Research and determination. 

Mechanical properties of polymeric matrix composites. 

• NON-CONVENTIONAL COMPOSITES. Nanocomposites (Polymeric clays) – Self-

healing composites – Bio-composites – Laminated composites: Ceramic – Hybrid 

composites - Metal-Organic Frameworks (MOFs) – Materials for optical, optoelectronic 

and electronic applications – Hybrid solar cells – Hydrogen storage – CO2 

trapping/capturing etc. 

 

Hours per 

semester: 
LECTURE 24 EXERCISES - 

LABORA-

TORY 
16 

HOME-

WORK 
135 TOTAL HOURS: 175 

 

 



Student 

performance

/evaluation: 

The evaluation will be done: 

• Through the Final (written) Examination (FE), including answering of comprehensive 

questions based on the theory, multiple-choices, and solution of quantitative problems 

with closed books. 

• Through the evaluation of performance in the laboratory exercises. The laboratory 

grade (L) is calculated as an average of the grade in each laboratory exercise. The grade 

in each laboratory exercise is based on individual examination test, as a part of the final 

examination of the course, the written group report submitted by the students and on 

the degree of preparation and participation of the students during the execution of the 

laboratory exercise. 

The final grade results as follows: Final Grade = 0.7 x (FE) + 0.3 x (L)   

 


