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(faculty stamp)


COURSE  DESCRIPTION
	1. Course title: Materials Engineering
	2. Course code Es1-14-II

	3. Validity of course description: 2018/2019

	4. Level of studies: : BSc programme (1st cycle of higher education)

	5. Mode of studies:  intramural studies

	6. Field of study: Electrical engineering
	(FACULTY SYMBOL) re

	7. Profile of studies: general academic

	8. Programme: electrical engineering

	9. Semester: II

	10. Faculty teaching the course: Institute Power System and Control

	11. Course instructor: Rafał Sosiński PhD Eng., Krzysztof Maźniewski PhD Eng.

	12. Course classification: common subjects

	13. Course status: compulsory

	14. Language of instruction: English

	15. Pre-requisite qualifications: Physics, Operational Safety of Electrical Devices

	16. Course objectives: The aim of the course is to acquire knowledge about the construction of matter, properties of basic materials used in electrical engineering, technologies of their manufacture and their applications.

	17. Description of learning outcomes:

	No
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code

	1.
	Student has knowledge of materials used in the electrical industry
	test
	lecture
	K1A_W08+++

K1A_W02+

	2.
	Student is knowledgeable about physical phenomena occurring in materials in the field of magnetism, elements of nuclear physics and solid state physics.
	test
	lecture
	K1A_W02+

	3.
	Student is knowledgeable about the properties of selected electrotechnical materials
	control questions, measurement results, report preparation
	laboratory
	K1A_W08+++

K1A_U08+

	4. 
	Student has knowledge of the measurement methods of selected properties of some electrical engineering materials
	control questions, measurement results, report preparation
	laboratory
	K1A_W08+++

K1A_W12+

K1A_U03+

	5.
	Student can recognize more important electrical engineering materials
	control questions, measurement results, report preparation
	laboratory
	K1A_W08+++

	6.
	As a member of the team, student is able  to perform measurements of selected properties of some electrotechnical materials and can link these properties with external factors, and can assess the insulation properties of these materials
	control questions, measurement results, report preparation
	laboratory,
lecture
	K1A_U01+

K1A_U03+

K1A_U07++

K1A_U19+

K1A_K08++

	7.
	The student knows and is able to apply the basic principles of occupational health and safety in handling of electrical equipment
	control questions, measurement results, 
	laboratory
	K1A_U16++

	8.
	Student understands the importance of material choice influence in technical conditions of electricity usage.
	control questions,
test
	lecture, 
laboratory
	K1A_K02++

	18. Teaching modes and hours
Lecture – 30 h, Laboratory – 15 h

	19. Syllabus description:

Lecture:

Introduction to Materials Science. Importance of material engineering in electrical engineering. 
Structure and states of matter. Basic material properties. Alloys. 
The phenomenon of electrical conductivity. Theoretical foundations of electrical conductivity. Electrical conductivity of solids, liquids and gases. Influence of temperature on the conductivity phenomenon. Superconductivity phenomenon. Division of materials due to the ability to electrical current conducting. Conductive materials. The phenomenon of conductivity and superconductivity in metals and alloys. A review of the use of conductive materials as wire materials. Conductive materials as resistance and contact materials. Special applications of conductive materials (solders, thermal bimetals, glowers, thermo-electric materials). Aging processes in conductive materials (corrosion, oxidation). 
Semiconducting materials. Semiconductor phenomenon. Types and structure of semiconductors. The p–n junction. Influence of external factors on semiconductor phenomena (Hall phenomenon, photo-conductivity, luminescence, thermal conductivity). Overview of semiconductor materials and their applications. Insulating materials. 
The phenomenon and mechanisms of electrical polarization. Concept of electric dipole. Electric permittivity (dielectric constant). Resistivity of dielectrics. Dielectric loss factor. Electric strength. Overview of basic liquid, gaseous and solid insulation materials. Applications of insulating materials. Aging processes in dielectrics. 
The phenomenon of magnetism. Magnetic versus electrical material properties. Dipoles and magnetic polarization. Classification of materials due to magnetic properties. The physical basis of ferromagnetism. Magnetic structure of materials (magnetic domains, anisotropy). The influence of external factors on the magnetic properties of matter (Curie temperature, magnetostriction). Magnetizing of ferromagnetic materials. The phenomenon of magnetic hysteresis. Magnetic permeability. Losses in ferromagnetics. Overview of magnetically soft materials and their applications. Magnetically hard materials used in the technique. Non-metallic solid magnetic materials - properties and use. Magnetic liquids. Processes of aging of magnetic materials. 
Materials manufacturing technology and material engineering. Basic processes of materials processing. Principles of alloys and solutions composition. Composition principles of alloys and solutions. Conductive material manufacturing technologies. Methods of protection of metals against corrosion. Protective coatings for conductive materials. Semiconductor manufacturing process. Obtaining the starting material. Semiconductor purification and monocrystals formation. Selected doping technologies of dielectrics. Industrial manufacture of p-n connectors and integrated circuits. Manufacture of polycrystalline semiconductors. Production of insulating materials. Basic intermediates for the manufacture of insulating materials. Technologies for the production of organic solid dielectrics (plastics, resins, asphalt, wax, fibrous materials). Crosslinking of polymers. Manufacture of inorganic solid dielectrics. Technology of production of elastomers and thermoplastics. Regeneration processes of fluid dielectrics. Overview of ferromagnetic material production technology. Manufacture of polycrystalline, nanocrystalline and amorphous magnetic materials. Thermomagnetic and thermoplastic processing of magnetic materials. Manufacturing technology of magnetically hard materials. Ferrite production.
Laboratory:

Examinations of insulation properties of the gas-air system. 
Examinations of physical and electrical insulation properties of liquids (mineral oil). 
Examinations of the electric strength of solid dielectrics. 
Measurement of dielectric loss factor of materials. 
Examination of electrical properties of semiconducting materials (varistors). 
Measurement of conductivity of conductive materials (conductors, wire-materials). 
Examination of magnetic properties of ferromagnetics.

	20. Examination: No

	21. Primary sources:

1.
Celiński Z.: Materiałoznawstwo elektrotechniczne. Oficyna Wydawnicza Politechniki Warszawskiej. Warszawa 2005.

2.
Gacek Z. Kiś W.: Technika wysokich napięć. Ćwiczenia laboratoryjne, Skrypt Pol. Śląskiej numer 2099, 2002.

3.
Dziunikowski B.: Wstęp do fizyki niskich temperatur. Wydawnictwo AGH, Kraków 1990.

4.
Blicharski M.: Wstęp do inżynierii materiałowej. Wydawnictwo AGH, Kraków 1995.

5.
Rawa H.: Elektryczność i magnetyzm w technice. PWN. Warszawa 1996

	22. Secondary sources:
1.
Prowans S.: Struktura stopów. PWN. Warszawa 1991.

2.
Ibach H, Lueth H.: Fizyka ciała stałego. PWN. Warszawa 1996.

3.
Soiński M.: Materiały magnetyczne w technice. COSiW SEP. Warszawa 2002.

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
Contact hours / Student workload hours
1

Lecture
30/5
2

Classes
/

3

Laboratory
15/10
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
45/15


	24. Total hours: 60

	25. Number of ECTS credits: 2

	26. Number of ECTS credits allocated for contact hours: 2

	27. Number of ECTS credits allocated for in-practice hours (laboratory classes, projects): 1

	26. Comments:




Approved:

…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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