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COURSE  DESCRIPTION
	1. Course title: Mechanics and Mechatronics
	2. Course code   Es1-33-II

	3. Validity of course description: 2016/2017

	4. Level of studies: 1st cycle of higher education

	5. Mode of studies:  intramural studies

	6. Field of study: Electrical engineering
	RE

	7. Profile of studies: general

	8. Programme: Electrical engineering

	9. Semester: II

	10. Faculty teaching the course: Department of Mechatonics, RE6

	11. Course instructor: Wojciech Burlikowski (DSc Eng), Zbigniew Pilch (PhD Eng), Zygmunt Kowalik (MSc Eng)

	12. Course classification: common subjects

	13. Course status: compulsory

	14. Language of instruction: English

	15. Pre-requisite qualifications: basics in physics, basics in algebra, mathematical analysis and calculus of vectors, good ability to speak in English

	16. Course objectives:

The objectives of the course are to introduce the students to the process of modelling and analysis of the electromechanical and mechatronic devices, with the emphasis put on their construction and the coupling between their internal subsystems. After the course students should be able to analyze the forces that act on the given system and should be able to carry out basic calculations to specify its static, kinetic and dynamic behaviour. This should effect in the ability of the students to specify the basic geometrical dimensions of the analyzed device and the materials that should be used to construct it.

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code

	1.
	Student gains basic general knowledge in the field of technical mechanics and the relation between the forces acting on a specified element and the stress pattern in it, taking into account the properties of the element.
	Test during the classes
	lecture, classes
	K_W04+

	2.
	Student gains basic general knowledge of applicability of different materials in the construction of various electromechanical and mechatronical devices.
	Test during the classes
	lecture, classes
	K_W06+

	3.
	Student learns to analyze loads and reactive forces and use the results of this analysis to specify the needed features (e.g. dimensions) of the analyzed element. 
	Test during the classes
	lecture, classes
	K_U20++

	4. 
	Student learns to analyze the forces and moments of forces in a simple drive system that is a subsystem of a given mechatronical device.
	Test during the classes
	lecture, classes
	K_U26+

K_U20+

	5.
	Student learns to formulate mathematical models of various electromechanical and mechanical systems.
	Test during the classes
	lecture, classes
	K_W14+

	6.
	Student develops the ability to gather information (based on the literature) to solve a given technical problem.
	Report of the process of solving a given problem
	classes
	K_U01++

	7.
	Student recognizes the necessity of systematic work in solving a given problem.
	Report of the process of solving a given problem
	classes
	K_K02+

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

Lecture - 30 h, Classes - 15 h

	19. Syllabus description:

Lecture
Introduction: History of mechanics and mechatronics. Classification of the disciplines of classical mechanics. Models of physical bodies (material point, rigid body). Point, plane, space. Brief reminder of the calculus of vectors.
Statics: Static equilibrium of the material point. Moments of forces and basic transformations. Equilibrium of the flat and three-dimensional systems (calculation of the unknown reactive forces in the statically determinate systems). Equilibrium conditions incorporating friction force. Static analysis of simple beams. Internal forces in beams. Simple state of stress.
Kinematics: Kinematics of a material point and systems of material points. Velocity of various points of a rigid body. Translational, rotary and flat movement.
Dynamics: Moments of inertia. Dynamics of a material point and systems of material points. Basic dynamics of a rigid body. Work and field of force. Momentum, angular momentum and mechanical energy of a rigid body. D’Alembert’s principle. Lagrange equations of the second kind.

Mechatronical systems: Basics of analysis of the exemplary systems. Classification of the actuators – electromagnetic, electrostatic, piezoelectric, pneumatic and hydraulic. Exemplary systems used in the measurements of mechanical quantities. Basic rules of the actuators selection in the exemplary mechatronical systems.
Classes
The material presented during the classes is strictly connected to the lecture. During the classes the tasks that are the illustration of the problems presented during the lecture are solved.

In statics, the simple flat and three-dimensional systems are analyzed to calculate the reaction forces. The reaction forces are calculated for the loaded beams, along with the calculation of the internal forces (axial and shearing force, bending and torsional moments). Simple state of stress is presented.
In kinematics, the velocities and accelerations of a material point are calculated. The velocities of various points in the movement of a rigid body (e.g. single-slider crank mechanism) are calculated. The movement of the wheels in the toothed and sun-and-planet gear is analyzed.

In dynamics, the equations of motion of motion of various systems using both Newtonian and Lagrangian mechanics are constructed and analyzed. The equation of dynamics of a simple electromechanical system is presented.

	20. Examination: NO

	21. Primary sources:

1. Giergiel J., Uhl T.: Zbiór zadań z mechaniki ogólnej., PWN, Warszawa 1987r.

2. Misiak J.: Zadania z mechaniki ogólnej. WNT, Warszawa 1999r.

3. Misiak J.: Mechanika ogólna. Tom 1. Statyka i kinematyka. WNT, Warszawa 1998r.

4. Morecki A. i inni: Maszyny i urządzenia mechaniczne., WSiP, Warszawa 1983r.
5. Clarence W. de Silva: Mechatronics: A Foundation Course., Taylor & Francis, 2010.
6. Landau L.D., Lifshitz E.M. Mechanics and Electrodynamics, Vol.1, Franklin Book Company, Inc. ISBN 0-08-016739-X, 1972 

	22. Secondary sources:
1. Szenajch W.: Napęd i sterowanie pneumatyczne. WNT, Warszawa, 1997,

2. Stryczek S.: Napęd hydrostatyczny. Tom 1 elementy. WNT, Warszawa, 1995 

3. Świtoński E., Tejszerska D., Mężyk A., Bachorz P.: Laboratorium mechaniki ogólnej., Wydawnictwo Politechniki Śląskiej. Gliwice 1998r.

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30 h / 30 h
2

Classes
15 h / 15 h
3

Laboratory
/

4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
45 h / 45 h


	24. Total hours:90

	25. Number of  ECTS credits: 3

	26. Number of ECTS credits  allocated for contact hours: 2 

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 1

	26. Comments: The subject is continued in the form of laboratory classes in the III semester of the studies.
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…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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