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Course Name Strength of Materials
Course Overview 
	Level of study
	Bachelor Degree 

	Workload
	ECTS: 4
Total Hours: 144
Contact Hours: 64
· Lectures: 24
· Labs: 8
· Seminars: 32


	Course Code
	

	Semester
	Winter

	Prerequisites


	Math 2.3, Physics 1.1, Technology of construction materials

	Course Objectives
	The main objective is to introduce students to the aspects of problems of strength, reliability and durability and to develop professional and universal competencies necessary for solutions of engineering problems like calculation and designing reliable and economical machines, mechanisms and building structures. 

The course aims to enable students to:

· understand of the essence, role and position of the course “Strength of Materials”;

· study the methods of estimation mechanical properties of materials; 

· study the methods of calculation the elements of structures on strength, rigidity, stability and endurance;



	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

Basic Concepts and Principles. Strength, rigidity, stability, endurance. Properties of materials. The Models of body’s shape and loads. Stresses. The method of sections. Displacements and deformations. The Internal force factors. The kinds of loading.

2. Tension and Compression

Diagrams of internal force factors. Stresses, Deformations and Displacements. Calculation on strength. Calculation on rigidity. Statically indeterminate systems.

3. Shearing and Torsion

Shear. Condition of strength. Hooke’s law. Plotting the diagrams of twisting moment. Shearing stresses in the cross sectional area. Condition of strength. Calculation on strength. Displacements. Calculation on rigidity. Statically indeterminate system.

4. Geometrical characteristics of plane sections

Cross sectional area. Static moment of the area of section about axis. Moments of inertia. Relation between moments of inertia about two parallel axes one of which is the central axis. Relation between moments of inertia under rotation of axes. Principal axes of inertia and principal moments of inertia.

5. Bending

Plotting the diagrams of internal force factors. Normal stresses. Condition of strength. Shearing stresses. Condition of strength. Calculation of displacements. Statically indeterminate systems.

6. Compound Stressed State. Stress and Strain

Uniaxial stressed state. Biaxial stressed state. Triaxial stressed state. Deformations in the compound stress. Potential energy of elastic deformation in compound stress. Strength theories.

7. Combined Bending and Torsion

Determination of twisting and bending moments. Strength check in combined bending and torsion.



	Labs

	1. Tensile test of ductile metal specimen.

2. Compression test.

3. Torsion test.

4. Bending test.

	Projects
	–

	Assessment
	: Exam 

	Resources

	1. Kupriyanov N.A. Strength of Materials. Part I. Textbook. – Tomsk: TPU Press, 2001, 186 pp.
2. Kupriyanov N.A. Strength of Materials. Part II. Textbook. – Tomsk: TPU Press, 2002, 207 pp.
3. Mechanics of Materials /Andrew Pytel, Jaan Kiusalaas. –Cengage Learning. Stamford, 2012. 576p
4. Da Silva, Victor Dias Mechanics and Strength of Materials / V. D. Da Silva. — Berlin: Springer-Verlag, 2006. — 529 p.: il.

5. Ugural, A. C. Mechanics of Materials / A. C. Ugural. — New York: McGraw-Hill, 1991. — 441 p.: il.

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 


Примечание: пример описания дисциплины можно посмотреть по ссылке: http://www.ecs.soton.ac.uk/module/COMP6233#overview 
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