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	Module/subject: Construction of Machines
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	Number of hours
per semester
	1
	2
	3
	4

	
	I
	II
	III
	IV
	V
	VI
	VII

	Full-time studies
(lecture/excercises/lab/pr/e)*
	
	
	24h lectures 24h excercises
	
	
	
	

	Part-time studies
(lecture/excercises/lab/pr/e)*
	
	
	
	
	
	
	

	Language of instruction
	English

	LECTURER
	[bookmark: _GoBack]

	FORM OF CLASSES
	Lectures/Exercises

	SUBJECT OBJECTIVES

	The aim of the course is to provide students with basic knowledge of the construction of fundamental machine and device components and to enable them to select the design characteristics of fundamental machine components by means of simple strength calculations.

	Reference to learning outcomes
	Description of learning outcomes
	Method of verifying the learning outcome

	Programme learning outcome
	PRK
	
	

	KNOWLEDGE

	K_W06

	P6S_WG

	The student has an advanced knowledge of the basic laws of physics governing the operation of machines, devices, and technical systems, particularly in the fields of mechanics, thermodynamics, electricity, and electromagnetism, and understand the importance of material properties (condensed phase, atomic structure, and solid-state structure) in the context of their operation, reliability, and the life cycle of technical systems used in management engineering.
	Final exam

	K_W11
	P6S_WG

	Students will learn selected topics in mathematics and statistics necessary for the analysis and design of machine components, in particular the selection of fits, load analysis, durability of connections, shafts, axles, bearings, gear transmissions, clutches, and brakes.
	Final exam

	K_W12
	P6S_WG
	The student has advanced knowledge of the structure, operating principles, and life cycle of basic machine and mechanical system components, such as permanent and detachable connections, mechanical transmissions, axles, shafts, bearings, clutches, and brakes, as well as their operation, reliability, and maintenance in systems related to management engineering.
	Final exam

	SKILLS

	K_U01
K_U18
	P6S_UW
	The student is able to use knowledge in the field of mechanical engineering to formulate and solve complex and unusual problems related to the design, selection, and operation of machine components in processes.
	Written calculations of construction tasks

	K_U03
	P6S_UW
	The student is able to obtain technical information on machine design from various sources (standards, manufacturer catalogs, technical documentation), critically analyze and synthesize it, and use it to describe and analyze problems related to the functioning of the enterprise and its technical environment.
	Written calculations of construction tasks

	K_U04
	P6S_UW
	The student is able to apply appropriate analytical methods and tools to assess the loads, durability, and reliability of machine components and to predict their impact on the efficiency of technical and organizational processes.
	Written calculations of construction tasks

	K_U10
K_U18
	P6S_UW
	The student is able to plan and conduct simple experiments, computational analyses, or computer simulations concerning machine components (e.g., connections, shafts, bearings, gears), interpret the results obtained, and formulate conclusions useful in engineering and management decision-making.
	Written calculations of construction tasks

	SOCIAL COMPETENCES

	
K_K02
	P6S_KR
	The student is prepared to critically evaluate their knowledge of physics and its applications in engineering practice, recognize the importance of physical knowledge in analyzing and solving technical problems, and is aware of the need to consult experts on issues beyond their competence.
	Tasks to complete during the exercises

	K_K05
	P6S_KO
	The student is prepared to take actions that consider the public interest, understanding the importance of non-technical aspects of engineering, including the impact of machine design on the environment and the responsibility resulting from the consequences of design and operational decisions.
	Tasks to complete during the exercises

	Student workload (during teaching hours 1 hour = 45 minutes)**

	Full-time studies: 
attendance at lectures = 24h
attendance at classes = 24h
preparation for classes = 8h
preparation for lectures = 6h
preparation for assessment/exam = 7h
completion of project tasks =
consultations = 4h
e-learning =
assessment/exam = 2h
other – self-study =
TOTAL: 75h
ECTS points: 3
including practical classes: 1,5

	Part-time studies:
attendance at lectures =
attendance at classes =
preparation for classes =
preparation for lectures =
preparation for assessment/exam =
completion of project tasks =
consultations =
e-learning =
assessment/exam =
other – self-study =
other (specify) =
TOTAL: 
Number of ECTS points: 
including practical classes: 


	PREREQUISITES 
	Basic knowledge of mechanics and materials science.

	SUBJECT CONTENT
(divided into
face-to-face
and
e-learning classes)
	Content delivered directly: 
Principles of machine part construction, fitting and measurement, permanent connections (welded connections, heat-sealed connections, riveted connections), detachable connections (threaded connections, keyed connections, wedged connections, splined connections, pin connections), mechanical transmissions (gear transmissions), axles, shafts, bearings, clutches, brakes.

Content delivered in the form of e-learning: not aplicable

	OBLIGATORY LITERATURE

	1. Shigley, J. E., Mischke, C. R., Budynas, R. G., Nisbett, K.
Shigley's Mechanical Engineering Design (11th ed., McGraw-Hill, 2020).
2. Norton, R. L., Machine Design: An Integrated Approach (6th ed., Pearson, 2020).
3. Juvinall, R. C., Marshek, K. M., Fundamentals of Machine Component Design (7th ed., Wiley, 2020).

	ADDITIONAL LITERATURE
	1. Spotts, M. F., Shoup, T. E., Hornberger, L. E., Design of Machine Elements (8th ed., Pearson, 2024).
2.  Uicker, J. J., Pennock, G. R., Shigley, J., Theory of Machines and Mechanisms (5th ed., Oxford University Press, 2020).
3.  Budynas, R. G., Advanced Strength and Applied Stress Analysis (2nd ed., McGraw-Hill, 2017).
4. Construction Equipment Management for Engineers, Estimators, and Owners / Douglas D. Gransberg, CRC Press 2015

	TEACHING METHODS
(divided into

face-to-face
and e-learning classes)
	In direct form:
problem-based lecture using multimedia resources
exercises conducted in the form of solving construction tasks, calculating design tasks using publicly available programs, e.g., Calcpad, Excel

E-learning form: not applicable

	LEARNING AIDS
	Multimedia materials – sets of tasks

	PROJECT
(if implemented
as part of the course module)
	Not applicable

	METHOD OF PASSING 
	Final exam/ assessement

	FORM AND CONDITIONS OF PASSING
	Lecture – written exam in the form of a test graded on a point system
Classes – solving written tasks
The condition for passing is to obtain a positive grade in all forms of assessment provided for in the course program, taking into account the quantitative assessment criteria specified in the Framework System for Student Assessment at the WSB Academy.



