
(faculty stamp)


COURSE  DESCRIPTION
	1. Course title: introduction to mechatronics
	2. Course code  Es2-ELEN-27e-III

	3. Validity of course description: 2016/2017

	4. Level of studies: BA, BSc programme / MA,MSc programme 

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: Electrical Engineering
	(FACULTY SYMBOL) RE

	7. Profile of studies: academic

	8. Programme: Mechatronic systems

	9. Semester:  III

	10. Faculty teaching the course: Faculty of Electrical Engineering, Department of Mechatronics

	11. Course instructor: dr inż. Grzegorz Kłapyta

	12. Course classification: 

	13. Course status: compulsory /elective

	14. Language of instruction: English

	15. Pre-requisite qualifications: none

	16. Course objectives: introduction to mechatronic issues, the ability to describe and understand the nature and construction of complex, integrated programmable electro-mechanical systems, implementation of innovative mechatronic solutions, mechatronic approach to the design of devices, the English terminology in the field of mechatronics. 

	17. Description of learning outcomes:

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


	1.
	Knows the basic components of mechatronic systems and understands philosophy of mechatronic approach to designing.
	test
	Lecture
	K_W09++

	2.
	Knows the basic types of actuators and sensors used in mechatronic systems. 
	test
	Lecture
	K_W09++

 

	3.
	Knows basic smart materials and their applications.
	test
	Lecture
	K_W10++

	4. 
	Knows the English vocabulary in the field of mechatronics and is able to develop documentation in English.
	test
	Lecture
	K_U03++

K_U05++

	5.
	Is able to carry out an experiment, choosing the appropriate elements, methods of measurement and simulation programs.
	assessment of laboratory
	Laboratory
	K_U06+ K_U08+

	18. Teaching modes and hours
30h of Lecture  + 15h of Laboratory


	19. Syllabus description:
Lectures: History of electromechanics and automation. The definition of mechatronics. Examples of mechatronic devices. Mechatronic devices division into components, subsystems, electrical, mechanical and computer. The common methods of mathematical modelling the mechanical, electrical and electronic subsystems of mechatronic equipment. Types of inner joins in mechatronic devices. Various systems and actuators, hydraulic, pneumatic, electromagnetic, piezoelectric and electrostatic - examples. PLCs and their role in the control of mechatronic systems. Actuators. Construction and ways of acting of different actuators: electro-magnetic, fluid (hydraulic and pneumatic), ultrasonic, piezoelectric and electrostatic. Actuators in computer hardware and other equipment of common use. Areas of application of actuators: optics, medicine - surgery, aviation, space and military technology. Drives, position control, servomechanisms. Servo - basic concepts. Stepper motors. Electromagnetic motor control methods. Electromagnetic actuators and sensors. Displacement sensors (linear and angular), vibration, force, electromagnetic accelerometers, piezoelectric sensors. Optical sensors, ultrasonic. Smart materials. Phenomenon of reversible and irreversible forms of energy transformation. SMA, MR Fluids, LED, OLED, Peltier and Seebeck effect, photochromism, photoluminescence, etc..
Introduction to microelectromechanical systems. Division of MEMS systems and areas of application.

Laboratory: Selected topics related to the current solutions used in mechatronic systems and devices:
Basic pneumatic and electropneumatic circuits. Stepper motor positioning system, servodrive. Basics of PLC S7-200. Modelling using Matlab (RLC circuit, VCM). FEM modelling using FEMM (electromagnet). FEM modelling using Comsol (coilgun). Electromechanical shaker. Proximity sensors. Basics of microcontrollers – AVR programming. Smart materials (SMA, MR Fluid). 

	20. Examination: NO


	21. Primary sources:

1. R. H. Bishop: „Mechatronics: an introduction”, Taylor & Francis Group, ISBN 0-8493-6358-6, 2006.

2. A. Preumont: „Mechatronics: Dynamics of Electromechanical and Piezoelectric Systems”, Springer, ISBN-10 1-4020-4695-2, 2006

	22. Secondary sources:
1. B.Heimann, W.Gerth, K. Popp: „Mechatronika - komponenty, metody, przykłady”, PWN, 2001.

2. D.Schmid, A.Baumann, H.Kaufmann, H.Paetzold, B.Zippel: "Mechatronika", Wydawnictwo "Rea", 2007J. 
3. Świder(red.):"Sterowanie i automatyzacja procesów technologicznych i układów mechatronicznych", Wydawnictwo Politechniki Śląskiej, 2006

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30/10
2

Classes
/

3

Laboratory
15/5
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
45/15


	24. Total hours:60

	25. Number of  ECTS credits: 2

	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:
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