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Subject objectives

The course aims to present the purpose and principles of creating composite materials, presenting various
types of composites, their properties, manufacturing methods, interactions between components, and
computational methods for determining the parameters of the resulting materials. Students will also learn
methods for testing the structural and electrical properties of composite materials and become familiar with
technological examples of composite applications in transportation and energy.

Learning outcomes

Course outcome

Subject outcome

Method of verification

[K6_WO03] Has knowledge of
materials science and can relate
the properties of materials with
their structure and composition,
knows the theoretical description
of phenomena occurring in
materials subjected to external
factors.

Can explain the properties of
composite materials and the
interactions between components
based on their structure and
transport phenomena occurring in
the materials.

[SW1] Assessment of factual
knowledge

[K6_WO06] Knows selected

methods, techniques, tools and
materials used in solving simple
engineering problems within the
scope of materials engineering.

Is familiar with methods for
manufacturing composite
materials of various geometries.
He understands the impact of
technological process parameters
and the substrates used on the
final product properties.

[SW1] Assessment of factual
knowledge

[K6_W04] Knows selected
aspects of construction and
operation of scientific equipment
in materials engineering.

Is able to propose a research
method for characterizing
composite materials, is able to
describe the operating principle of
the equipment used and interpret
the obtained results.

[SW1] Assessment of factual
knowledge
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Subject contents

Course content — lecture

1. Composites - definition, classification, examples

Structural properties of composites - testing and characterization

1. Composites of required structural properties - the most important features; methods for preparing
2. Methods of test for structural properties of composites: SEM, EDX, SPM, nanoindentation

Electrical properties of composites - testing and characterization

1. The materials with mixed electrical conductivity (ion, proton, electron)
2. Percolation theory
3. Methods of mixed electrical conductivity testing

The division of composite materials, properties, manufacturing method, the interaction between the
components

Polymer matrix composites

Metal matrix composites

A ceramic matrix composites
Composites with carbon fibers matrix
Superconducting matrix composites

arwON=

Areas of technological application of composite materials (transport, energy)

Prerequisites
and co-requisites

Knowledge of basic physics.

Assessment methods
and criteria

Percentage of the final grade
100.0%

Subject passing criteria
Final exam 50.0%

Passing threshold

Recommended reading

Basic literature 1. Mahesh Bhong, Tasneem K.H. Khan, Kiran Devade, B. Vijay

Krishna, Sreekanth Sura, H.K. Eftikhaar, H. Pal Thethi, Nakul

Gupta, Review of composite materials and applications, Materials

Today: Proceedings, 2023, https://doi.org/10.1016/j.matpr.

2023.10.026

2. Puran Singh, V. Raghavender, Sudhir Joshi, Nikale Pooja Vasant,
Ankita Awasthi, Amandeep Nagpal, Alaa jasim Abd al-saheb,
Composite material: A review over current development and
automotive application, Materials Today: Proceedings, 2023,
https://doi.org/10.1016/j.matpr.2023.11.012

3. Huang, X,; Su, S.; Xu, Z.; Miao, Q.; Li, W.; Wang, L. Advanced
Composite Materials for Structure Strengthening and Resilience
Improvement. Buildings 2023, 13, 2406. https://doi.org/10.3390/
buildings13102406

4. Materials science and engineering : an introduction, 10th
Edition / by William D. Callister, David G. Rethwisch, Chapter 16
Compostites, dostep online: https:/ftp.idu.ac.id/wp-content/uploads/
ebook/tda/
TEKNOLOGI%20REKAYASA%20MATERIAL%20PERTAHANAN/
Materials%20Science%20and%20Engineering%20An%20Introducti
%20Callister,%20Jr.,%20David%20G.%20Rethwish%20(z-
lib.org).pdf

5. Krishan K. Chawla, Composite materials. Science and
engineering, Springer 2012

6. Boczkowska, J. Kapuscinski, Z. Lindemann, D. Witemberg-Perzyk,
S. Wojciechowski, Kompozyty, Oficyna Wydawnicza Politechniki
Wroctawskiej 2013
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466472

P. Zhang, X. Xiao, Z.W. Ma, A review of the composite phase
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Energy 165 (2016) 472510

Inne anglojezyczne publikacje naukowe

eResources addresses

Example issues/
example questions/
tasks being completed

1. Example of classification methods, and examples of composite materials belonging to each group2. The
principles of designing composites and the resulting properties of the composite materials (+ examples)3.
Percolation theory - basic issues.4. Methods of mixed electrical conductivity testing

Practical activites within
the subject

Not applicable
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