	Subject   Description Sheet of E C T S  Subject Catalogue

	Course title
	Fundamentals of machine design I

	Offering departament
	Institute of Technology
	Course Code
	

	Course type
(mandatory, limited choice, free choice )
	Compulsory
	Semester 


	III

	Number  of  credits 
	4
	Level of  course 
	First cycle engineering studies

	Hours per semester
	lect.: 30
	 class: 30
	 lab:
	 proj.:
	 sem.: 

	Course Coordinator 
	 prof. dr hab. inż. Jan Sikora



	Language of  instruction
	English consultation



	Prerequisites  
	physics, mechanics, strength of materials, engineering drawing and drafting.


	Objectives of the course
(expected educational results, competencies)
	Ability to analysis, modeling, and performing strength calculations of machine elements in static and fatigue regime, optimizing the design features of the machine elements and connections.

	Course in brief description 
	Presentation of performance, application and design and calculation principles of machine components and connections.  

	Course content

	Lecture: Classification of loads, load effects, effect of notch shape on the stress distribution, fatigue strength, the strength criteria for machine components under static and variable loads, the safety factor, selected problems of optimization of load, stresses and pressure state in machine components. 
Connections: welded, soldered or glued. 
Screw connections, types and use of screw threads and fasteners, forces in thread assemblies, efficiency and self-locking of the thread, torque required for fastening or loosening the bolted assemblies,  computational models for connections with loose or fitted bolts, screw connections with preload – effect of initial stress, methods of reducing the stress concentration in screw joints, protection against loosening screw joints. 
Hub-shaft joints, keys and splines, principles of strength calculations of shaped connections and frictional interference connections.
Springs – main characteristics and properties, spring materials, basic functions of flexible fasteners in mechanical engineering, helical springs, principles of calculation of flexible fasteners.
Pipes and valves. Shafts and axles, strength calculation of shaft and axles, flexural and torsional stiffness of the shaft, stress concentration, the principles of shaft and axle shaping, resonance and critical speed in shaft assemblies. 
Fundamentals of tribology: friction, wear and lubrication - the types of friction and lubrication properties of lubricants. Types of wear caused by friction. 
Exercise: A solution of problems connected with delivered material.

	Assessment methods
	Written test and orall exam

	Recommended Reading 
	Basic literature in Polish:

Fundamentals of machine design – lectures and problems – series of handbooks, edited by GUT.
Basic literature in English:

Design of machine elements, by M.F. Spotts, ed. Prentice-Hall International, INC.

Supplementary literature:
Machine Design – An Intergrated Approach, by R.L. Norton, ed. Prentice–Hall Inc., 1998

Fundamentals of Machine Component Design, by R.C. Juvinal and K.M. Marshek, ed. John Wiley & Sons, INC. 2006.
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