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COURSE DESCRIPTION
TECHSummer School 2018
Course name: Fundamentals of Machine Design 2
	The course’s form
	Lecture
	Tutorial
	Laboratory
	Project
	Seminar

	Total number of hours 
	25
	
	
	20
	

	Form of completion
	exam
	
	
	Project submission
	


· Initial requirements (prerequisites): Engineering Drawing, Fundamentals of Machine Design 1, Strength 2

· Name, surname, title of teacher: Andrzej Golenko; Ph.D (lecture, design class).; Michał Banaś, Ph.D. (design class)
· Course objectives and learning outcomes: The main objective of this course is to provide rules for the design of general-purpose transmission elements (lectures) and to master these rules in practice (design classes). After the successful completion of the course, the student shall be able to cover all steps of the analysis stage of the design process with a special stress on its embodiment (detailed) phase, i.e. the selection of form and dimensions (CAD)    

· Teaching form: traditional/informative (lectures); hands-on (design classes)
· A short description of the course content: The course discusses the design of general purpose machine elements with a focus on transmission systems (gear trains). A short discussion of rolling and sliding contact bearing systems (Fundamentals of Machine Design 1) will also be included. The analytical content of the course (lecture) will be implemented in practice (design classes in the CAD environment).
	Form of classes – lecture (22 hours)
	Number of hours

	1
	Rolling Contact Bearings: Classification, dynamic load carrying capacity, equivalent bearing load, load-life relation, selection of bearing life, load factor, selection of bearings from a catalogue, bearing arrangements, lubrication, sealing
	2

	2
	Journal Bearings: Classification of bearing, journal bearing 

types, lubrication. Hydrodynamic bearing: lubrication theory (Petroff’s Equation, Reynolds’ Equation), design of bearings with Raimondi and Boyd method, power and heat generation
	3

	3
	Transmission systems: function of a transmission, infinitely variable  transmissions. Pulley transmissions: kinematics, transmission ratio, force analysis, transmission of power, take-up systems
	3

	4
	 Gear transmissions: Classification of gears, Application range (transmission ratio, efficiency),  fundamental law of toothed gearing, cycloidal meshing
	2

	5
	 Standard system of gear tooth: Involute, gear terminology, design of a single toothed gear, undercutting, generation of a small toothed gear, addendum modification
	3

	6
	 Design of  toothed spur and helical pairs: height correction (P-O), angular correction (P), force and meshing analysis
	3

	7
	Gear tooth failures,, selection of material : Lewis and Hertz formulas, ISO 6336 bending stress and pitting resistance formulas
	3

	8
	Specifications and design of bevel and worm gears 
	3

	9
	Planetary gear trains: kinematics, force analysis and efficiency (power of meshing vs. power of engagement)
	3


· Design class content (20 hours, Dr. Golenko, Dr. Banaś): The design of a simple transmission system for a belt/chain conveyor system. The system shall consist of a V-belt transmission and a single stage helical gear transmission. The project shall include all steps of the design process, i.e. the identification of the problem, preliminary ideas, selection of the best idea,  the analysis stage (calculations), and the implementation stage (assembly and working drawings). Students will be provided with a detailed handout guiding them throughout the whole design process (calculations, excerpts from ISO standards).  
· Basic literature: 
1. Course textbook: Golenko A.: Fundamentals of Machine Design; a Coursebook for Polish and Foreign students, The Digital Library, 2011.
2. Additional reading: Shigley J.E.: Standard Handbook of Mechanical Engineering, McGraw Hill Book Company, 1996.

3. Mott R.L.: Machine Elements in Mechanical Design, Prentice Hall, 2003

· Completion rules: Acceptance of the lecture: regular attendance, submission of homework assignments, final examination. Acceptance of the design course: submission of the assigned topic (calculations, assembly and working drawings)
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