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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Inżynieria materiałowa

	Name in English 
	Materials Engineering

	Main field of study
	Power Engineering

	Specialization 
	Nuclear Power Engineering

	Level and form of studies 
	2nd level, full-time

	Kind of subject 
	optional-specialization

	Subject code 
	ESN 0265

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in university (ZZU)
	30
	
	30
	
	

	Number of hours of total student workload (CNPS)
	60
	
	60
	
	

	Form of crediting
	crediting with grade
	
	crediting 
with grade
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	
	2
	
	

	including number of ECTS points for practical (P) classes 
	0
	
	2
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	1,5
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Knowledge and skills in physics, chemistry and materials science.



	SUBJECT OBJECTIVES
C1. Knowledge of the principles of division, classification and marking of steel used in nuclear power

C2. Knowledge of the basic principles of the selection of materials used in structural elements used in nuclear power

C3. Knowledge of assessing the quality of materials used nuclear
 


	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 Knows the basic types and properties of materials used in nuclear power

PEK_W02 Knows the impact of the basic structures and technology of the properties of materials used in nuclear power

relating to skills:

PEK_U01 Can identify and assess the type and structure of the materials used in nuclear power

PEK_U02 Able to identify and evaluate the basic properties of materials used in nuclear power

relating to social competences:

PEK_K01 Search information and its critical analysis

PEK_K02 Observance of customs and rules in academia


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec 1
	Repertory of the cornerstones of structural materials
	2

	Lec 2
	Repertory of the basics of crystallography
	2

	Lec 3
	Repertory of the principles of division and steel signs, in particular for power
	2

	Lec 4
	Characteristics of X-ray and electron beam characteristics
	2

	Lec 5
	The materials used for machine parts, power
	2

	Lec 6
	Creating and motion of the electron beam and X-ray
	2

	Lec 7
	Interaction of electrons and X-rays with matter
	2

	Lec 8
	Principles of construction of transmission of transmission electron microscopy (TEM)
	2

	Lec 9
	Examples of materials structures observed with TEM
	2

	Lec 10
	Principles of construction scanning electron microscope (SEM)
	2

	Lec 11
	Examples of materials structures observed SEM methods
	2

	Lec 12
	Basics of X-ray microanalysis EDS and WDS
	2

	Lec 13
	The degradation of the materials used energy power machines
	2

	Lec 14
	The principles and examples of implementation expertise in the area of ​​material energy - p. I.
	2

	Lec 15
	The principles and examples of implementation expertise in the area of ​​material energy - p. II
	2

	
	Total hours
	30


	Form of classes - laboratory
	Number

of hours

	Cl 1
	Overview of laboratory classes. Preparation of samples for metallographic
	2

	Cl 2
	Macroscopic selected elements of power machines
	2

	Cl 3
	Microscopic examination of samples in untreated state
	2

	Cl 4
	Microscopic examination of special steels
	2

	Cl 5
	Microscopic examination of the elements of power machines
	2

	Cl 6
	Scanning electron microscopy SEM - show + interpretation
	2

	Cl 7
	X-ray microanalysis - show + interpretation
	2

	Cl 8
	Preparation of test samples using scanning electron microscopy methods
	2

	Cl 9
	Transmission electron microscopy TEM - show + interpretation
	2

	Cl 10
	Preparation of test samples using transmission electron microscopy methods
	2

	Cl 11
	X-ray structural analysis, interpretation.
	2

	Cl 12
	Corrosion of equipment energy-macroscopic and microscopic
	2

	Cl 13
	Independent analysis of the material in the area of ​​energy - part I.
	2

	 Cl 14
	Independent analysis of the material in the area of ​​energy - p. II
	2

	Cl 15
	Summary and assessment of laboratory
	2

	
	Total hours
	45


	TEACHING TOOLS USED 

	N1. Using the traditional lecture and slide transparency

N2. Self - self-study and preparation for the completion of the lecture

N3. Own work - preparing for the laboratory and report

N4. Consultation


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- lecture
	Evaluation 

(F– forming (during semester), 

C– concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	C
	PEK_W01, PEK_W02, 

PEK_K01, PEK_K02  
	Assessment Written - Oral


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- laboratory
	Evaluation 

(F– forming (during semester), 

C– concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_U01, PEK_U02
	quiz entrance ticket

	F2
	
	oral answer

	F3
	
	report

	C = 0,3·F1+ 0,3·F2 + 0,4·F3


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

1. Melechow R., Tubielewicz K., materials used in nuclear power Czestochowa 2002

2. Mikułowski B. Heat resistant alloys and creep - superalloys, Publishing AGH, Kraków 1997

3. Barbacki A. Electron microscopy, Publisher University of Technology, Poznań 2007

4. Dudziński W. Materials used in the construction of the script to the laboratory WUT, Wroclaw, 1994
SECONDARY LITERATURE:

1. Haimann R., metallurgy, House Publ. Wrocław University of Technology, Wroclaw, 2000

2. Dobrzański L., metallurgy from fundamentals of materials science, WNT, Warsaw, 1996



	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS) 

	Prof. dr hab. inż. Włodzimierz Dudziński, Wlodzimierz.Dudzinski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Materials Engineering 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY 
Power Engineering 
AND SPECIALIZATION 

Nuclear Power Engineering
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for 

main field of study/ specialization 
	Subject objectives
	Programme content
	Teaching tool number

	PEK_W01  PEK_W02
	S2ENJ_W04
	C1 – C3
	Lec1÷Lec15
	N1, N2, N4

	PEK_U01  PEK_U02
	S2ENJ_U04  
	C1 – C3
	Lab1÷Lab15
	N3, N4

	PEK_K01 PEK_K02
	K2ENG_K04
	C1 – C3
	Lec1÷ Lec15,

Lab1÷ Lab15
	N1 (N4
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