	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Mechatronika i systemy sterowania

	Name in English 
	MECHATRONICS AND CONTROL SYSTEMS

	Main field of study
	Mechanical Engineering and Machine Building

	Level and form of studies 
	2nd level, full-time 

	Kind of subject 
	obligatory 

	Subject code 
	MSN 0531

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in university (ZZU)
	30
	
	30
	
	

	Number of hours of total student workload (CNPS)
	90
	
	60
	
	

	Form of crediting
	Examination 
	
	crediting with grade
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	3
	
	2
	
	

	including number of ECTS points for practical (P) classes 
	0
	
	2
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1,5
	
	1,5
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Competences related to mathematics and physics – acknowledged by positive grades scored during 1st level studies. Additional competences related to electronics and control theory. 


	SUBJECT OBJECTIVES
C1 –Introduction of fundamental knowledge (also in the practical aspect) related to to the following elements of mechatronic systems
C1.1 Sensors of physical quantities

C1.2 Mechatronic actuators

C1.3 Control devices – microcontrollers, PLC devices.

C2 – The formal training In the methodology of quantative understanding, interpretation and numerical analysis of mechatronic systems regarding:
C2.1 Mechatronic system design

C2.2  Selection of parameters of mechatronic components located in an abovementioned system
C2.3 Creation of control algorithm and control program for mechatronic system.
 


	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 The student is able to define and apply the model of a mechatronic system
PEK_W02 The student knows the physical background related to sensor and actuators
PEK_W03 The student has the basic skills in microcontroller programming
PEK_W04 The student has the basic skills in PLC programming

PEK_W05 The student has the basic knowledge about the operation of a simple MCU-based system

PEK_W06 The student has the basic knowledge about technical solutions used in mechatronic power drive systems

PEK_W07 The student has the basic knowledge regarding complex control systems and SCADA software.
relating to skills:

PEK_U01 The student can point out, define and compute the basic parameters of mechatronic objects
PEK_U02 The student is able to build a simple microcontroller-based control system
PEK_U03  –The student is able to select a proper type of sensor for a mechatronic system, according to the type of the object and desired mode of application
PEK_U04  –The student is able to create simple programs for a PLC controller supervising the defined production process
PEK_U05  –The student is able to design and build a simple logical control system based on PLC controller. 
PEK_U06  –The student is able to interface electromechanical and electropneumatic actuators with a PLC controller.
PEK_U07  –The student is able to analyse the structure and mode of operation of an existing control system. 
…


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	Introduction, Basic definitions, relations between mechatronics and other science disciplines 
	2

	Lec2
	Programmable control systems – an introduction. Process algorithm, Turing machine, von Neumann architecture.
	2

	Lec3
	Microcontrollers – an introduction, Basic definitions, internal architecture. 
	2

	Lec4
	Microcontrollers – programming methods.
	2

	Lec5
	Microcontrollers – interfacing to input/output devices.
	2

	Lec6
	Examples of applications of microcontrollers, mobile robots
	2

	Lec7
	Sensors of fundamental physical quantities (pressure, temperature, displacement)
	2

	Lec8
	Encoder, position sensors, application examples. 
	2

	Lec9
	Motion transmission components (transmissions, gearboxes, clutches, lead screws)
	2

	Lec10
	Examples of application of mechatronic components – CNC machines
	2

	Lec11
	Mechatronics in biomedical applications – the pneumatic blood pressure sensor 
	2

	Lec12
	PLC controllers – introduction, fundamental defintions.
	2

	Lec13
	PLC controllers – different families and system architectures.
	2

	Lec14
	PLC controllers – programming methods. Programming languages for programmable control systems
	2

	Lec15
	PLC controllers – large control systems, SCADA software.
	2

	
	Total Hours:
	30

	Form of classes - laboratory
	Number

 of hours


	La1
	Initial information, introduction to the laboratory exercises
	2

	La2
	Microcontrollers – a development board with a microcontroller (initial training)
	2

	La3
	C language compiler for microcontrollers – an introduction
	2

	La4
	Interfacing of LED diodes and switches with microcontroller input/output ports.  
	2

	La5
	Matrix keyboard service routines for a microcontroller
	2

	La6
	LED display service routines for a microcontroller
	2

	La7
	Alphanumeric LCD display service routines for a microcontroller
	2

	La8
	Microcontrollers - built-in A/D converter service routines.
	2

	La9
	PLC controllers – an introduction. Basic rules of I/O signals interfacing. 
	2

	La10
	PLC controllers – Ladder diagram language programming (an introduction).
	2

	La11
	PLC controllers – service routines for timers and counters. 
	2

	La12
	PLC controllers – service routines for operator’s panels and extension modules.
	2

	La13
	PLC controllers – service routines modular production systems (MPS).
	2

	La14
	PLC controllers – invidual problem solving, advanced programming methods.  
	2

	La15
	Additional laboratory exercises, final assessment. 
	2

	
	Total hours
	30


	TEACHING TOOLS USED 

	N1. Informative lecture, multimedia presentation, problem lecture
N2. Laboratory : report as a proof of self-preparation, own work – preparation before exercises
N3. Consultations


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- lecture
	Evaluation 

(F– forming (during semester), 

C– concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	C
	PEK_W01(PEK_W07
	Written/oral examination


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- laboratory
	Evaluation 

(F– forming (during semester), C– concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_U01(PEK_U07,
	Oral explanation/short tests

	F2
	PEK_U01(PEK_U07,
	Laboratory reports

	P=(F1+F2)/2


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  Cetinkunt S., Mechatronics, Wiley 2007

[2]  Michael B. Histand, David G. Alciatore, Introduction to mechatronics and measurement systems, McGraw-Hill Education (India) Pvt Ltd, 2007

[3]  Jędrusyna A.,Tomczuk K.,Mechatronics and Control Systems Handbook. Wyd. PWr 2010.

[4]  Bishop R.: Mechatronics – An Introduction, CRC Press, 2006.
[5]  Onwobulu G.,  Mechatronics – Principles and applications. Butterworth-Heinemann 2005.
SECONDARY LITERATURE:

[1]  Dorf. R.C, Modern Control Systems, Addison – Wesley, Ed. 11, 12



	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS) 

	Artur Jędrusyna , artur.jedrusyna@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
MECHATRONICS  AND  CONTROL  SYSTEMS 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
 Mechanical Engineering and Machine Building
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for 

main field of study
	Subject objectives
	Programme content
	Teaching tool number

	PEK_W01
	K2MBM_W01
	C1.1, C1.2, C1.3
	Lec1,2,6-11,
	N1, N3

	PEK_W02
	
	C1.1, C1.2
	Lec7-9
	

	PEK_W03
	
	C1.3
	Lec2-6
	

	PEK_W04
	
	C1.3
	Lec12-15
	

	PEK_W05
	
	C1.3
	Lec3,6-8
	

	PEK_W06
	
	C1.1, C1.2, C1.3
	Lec6-9
	

	PEK_W07
	
	C1.1, C1.2, C1.3
	Lec15
	

	PEK_U01
	K2MBM_U01
	C2.1, C.2.2, C2.3
	Lab13
	N2, N3

	PEK_U02
	
	C2.1, C.2.2
	Lab4-8
	

	PEK_U03
	
	C2.1, C.2.2
	Lab4-9
	

	PEK_U04
	
	C2.3
	Lab9-13 
	

	PEK_U05
	
	C2.1, C.2.2
	Lab9,12-14
	

	PEK_U06
	
	C2.1, C.2.2
	Lab9,13,14
	

	PEK_U07
	
	C2.1, C.2.2, C2.3
	Lab13,14
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