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Course Name Machine Design. Course Project 
Course Overview 
	Level of study
	Bachelor Degree - Specialist Degree 

	Workload
	ECTS: 4
Total Hours: 144
Contact Hours: 64
· Lectures: 32
· Labs: -
· Seminars: 32

	Course Code
	

	Semester
	Summer

	Prerequisites


	Technical Drawing, Materials Science and Engineering, Theory of Machines and Mechanisms, Strength of Materials.

	Course Objectives
	The main objective is to introduce the elementary knowledge necessary for the mechanical design of the elements that compose a machine and will contribute to prepare students to a future job as R&D engineer in the technical department of a company. 

The course aims to enable students to:

· Identify the functionalities of a machine (actuation, bearing systems, transmission, sealing, …)  

· Estimate the installed and maximum power, the energetic consumption and the efficiency of a machine

· Design a simple machine following an adapted methodology

· Identify the basic hypothesis of elements dimensioning

· Choose materials and their shape as a function of the service conditions and the conditions of failure

· Dimensioning following various criteria (static strength, elastic deformation, fatigue, …) of usual elements (e.g. shafts)

· Choose machine components (bearing, gasket, transmission, brake, clutch, hydraulic, spring)

· Read and interpret the drawing of an existing machine

· Hand drawing machine elements and overall drawings

· Placing tolerances for a mechanical system

	Learning Outcomes

	1. Ability to apply basic and specialized knowledge in the field of mathematics and natural sciences, humanities and economic sciences in the complex engineering activities based on an integrated system of scientific knowledge about the world.
2. Ability to use of methods and means of education and critical self-assessment of their own virtues and shortcomings, to aware of prospects in intellectual, moral, physical, and professional self-development.
3. Implement communication in a professional environment and society as a whole, including in a foreign language to analyze existing and to develop independently technical documentation; clearly state and defend the results of complex engineering activities at the enterprises of machine-building industry and research organizations 

4. The ability to use the basic laws of the natural sciences, mathematical analysis and simulation, the foundations of theoretical and experimental research in complex engineering activities in order to modeling of objects and processes in engineering, using standard packages and computer-aided design of engineering products.
5. Ability to conduct experiments according to the specified test procedures with a processing and analyzing of the results, apply the methods of standard tests to determine the physical and mechanical properties and process parameters of materials and finished products.

6. Ability to apply standard methods of calculation of elements and assemblies of engineering products and structures, perform design work and draw up design and engineering documentation according to the standards, specifications and other normative documents, including with the use of computer-aided design systems.


	Syllabus


	The Lecture material is composed of the following sections:

1. Basic Concepts and Principles

Introduction to Mechanical Design – Course Overview, Design Process; Materials – Material Properties, Materials Selection, Combined Loading. 
2. Gears
Gears - Force Analysis, Spur and Helical Gears, Bevel and Worm Gears, Selection of Gears.

3. Shafts

Shaft Components, Shaft Materials, Shaft Layout,  Shaft design for Stress, Deflection Considerations, Critical Speeds for Shafts 
4. Bearing
Bearing Types, Bearing, Life, Bearing Life, Rating Life, Selection of Bearings.

          5. Drive Design
In this section, project and verification calculations are carried out, sizes of typical parts are prescribed and standard products are selected. 
          6. Establishing of design documentation
In this section design documentation will be draw up for the planned product in according to requirements of the Unified System for Design Documentation  USDD 

	Labs
	-

	Projects
	–

	Assessment
	Exam (Course Project Defense) 

	Resources

	1. Budynas, Nisbett, J. K., & Shigley, J. E. (2015). Shigley’s mechanical engineering design (Tenth edition.). McGraw-Hill Education. 
2. Spektor. (2018). Machine design elements and assemblies. Industrial Press.
3. Brown. (2005). Marks’ calculations for machine design. McGraw-Hill.
4. Ugural, Chon, Y., & Ugural, E. A. (2015). Mechanical design of machine components (Second edition.). CRC Press, an imprint of the Taylor & Francis Group. 
5. Spotts, Hornberger, L. E., & Shoup, T. E. (2004). Design of machine elements (8th ed.). Pearson/Prentice Hall.

6. Gere, J.M., Timoshenko, S.P.: Mechanics of Materials, third SI edition, Chapman & Hall, London, Glasgow, New York, 1995



	Instructors

	Gorbenko Mikhail V. http://portal.tpu.ru/SHARED/g/GMVSKI 
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