	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Analiza awarii maszyn i urządzeń

	Name in English 
	FAILURE ANALYSIS OF MACHINES AND DEVICES

	Main field of study
	Mechanical Engineering and Machine Building

	Specialization 
	Refrigeration and Cryogenics

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

	Kind of subject 
	obligatory

	Subject code 
	MSN0034

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in university (ZZU)
	30
	
	15
	
	

	Number of hours of total student workload (CNPS)
	60
	
	30
	
	

	Form of crediting
	crediting with grade
	
	crediting with grade
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	
	1
	
	

	including number of ECTS points for practical (P) classes 
	0
	
	1
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	0,75
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Knowledge and skills with a range of materials science and strength of materials and the fundamentals of machine design


	SUBJECT OBJECTIVES

C1 – Familiarize yourself with the methodology and tools for analysis of failures

C2 – Familiarize with the types of failures and their prevention

C3 – Making skills to analyse the construction for instances of potential failure

 


	SUBJECT EDUCATIONAL EFFECTS 

relating to knowledge:

PEK_W01 – student has knowledge of methods and tools for analysis of failures

PEK_W02 – student knows the principles for assessment of technical documentation for the possibility of failure in the future, 

PEK_W03 – student knows the basic types of failures and their consequences in the process of use of machines and equipment,

relating to skills:

PEK_U01 – student can carry out the analysis of the design for the possibility of failure and apply the necessary fix to eliminate the instance of failure,

PEK_U02 – student can assess the consequences of a failure in the process of operation,

PEK_U03 – student can identify and classify the failure,




	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours



	Lec1
	Introduction to failure analysis, methods and tools to carry out its
	2

	Lec2
	Analyzing the construction of elements, machinery and equipment for the possibility of failures
	2

	Lec3
	Technical types of failures and the potential their consequences on the process of exploitation
	2

	Lec4
	Identification and classification of damage
	2

	Lec5
	The influence of surface wear elements on the rise of failure: abrasive wear, corrosion wear, erosion, cavitational, rolling fatigue
	4

	Lec6
	Failures arising from materials-corrosion, high temperature, stress-corrorion cracking, metal corrosion, aging materials
	4

	Lec7
	Failures arising from materials-corrosion, high temperature, stress-corrorion cracking, metal corrosion, aging materials
	4

	Lec8
	Breakdowns resulting from the deformation elements, load assessment elements
	2

	Lec9
	The durability of elements working in conditions of high temperature and fatigue
	2

	Lec10
	Analysis of failure cases: welded connections of elements operated under variable load and corrosion, screw flange connection in the variable load conditions, preventive measures resulting from the analysis
	2

	Lec11
	Analysis of cases of failure: analysis of steam turbine bearing design documentation for the possibility of a failure and the analysis of the bearing failure in heat power plant, measures for the prevention
	2

	Lec12
	Analysis of cases of failure: analysis of the documentation of hydrogen-cooled generators oil seals, and analysis of idler sealing failure of belt conveyors, ways of preventing the above accidents
	2

	
	Total hours
	30

	Form of classes - laboratory
	Number

 of hours



	Lab1
	Tools and methods of failure analysis – preparation of forms. Photography in the failure analysis.
	2

	Lab2
	Evaluation of strength properties of new and aged materials
	2

	Lab3
	Fatigue life evaluation of items made from the same material without and with local stress concentration. Analysis of the appearance of a surface
	2

	Lab4
	Analysis of the potential causes of failure of damaged elements and proposal of preventive measures construction (technology)
	2

	Lab5
	The assessment of the impact of material creep under ambient temperature and temperature to 500 ºC to seal flange joints
	2

	Lab6
	Analysis of the factors affecting the work of the friction nodes on example of belt transmission and friction brake
	2

	Lab7
	Impact assessment of the preload on the bearing operation
	2

	
	Total hours
	14


	TEACHING TOOLS USED 

	N1. Traditional lecture and/or slideshow or animations

N2. Laboratory: analysis of failure on example of the damaged elements

N3. Laboratory: carrying out tests in field of materials sustainability

N4. Work: preparation of studies on the causes of the failures in a given machine node

N5. Consultation


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- lecture
	Evaluation 


	Educational effect number
	Way of evaluating educational effect achievement

	C
	PEK_W01÷PEK_W03
	Colloquium


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- laboratory
	Evaluation 


	Educational effect number
	Way of evaluating educational effect achievement

	Fi
	PEK_U01U03
	Check the reports made

	C = (F1+F2+…+Fn)/n


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  Dieter G. E. Engineering Design: A Materials and Processing Approach, McGrawHill, New York 2000

[2]  Budzinski K.G., Budzinski M. K., „Engineering Materials: properties and Selection”, Prentice Hall, Upper Saddle River, New Jersey, 2005

[3]  Boyer H. E., Metal Handbook No: 10, „ Failure Analysis and Prevention” American Society for metals, Ohio, 1975

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

	GRZEGORZ ROMANIK, grzegorz.romanik@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

FAILURE ANALYSIS OF MACHINES AND DEVICES
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

 Mechanical Engineering and Machine Building

AND SPECIALIZATION Refrigeration and Cryogenics

	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-W02
	K2MBM_W05
	C1, C2
	Wy1,Wy2
	N1, N5

	PEK_W03
	
	
	Wy3-Wy12
	

	PEK_U01-U02
	K2MBM_U04
	C3
	La1, La2, La3, La5, La6, La7
	N3, N4

	PEK_U03
	
	
	La4
	N2


3

