UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: MEHATRONSKI SISTEMI V LOGISTIKI
Course title: MECHATRONICS SYSTEMS IN LOGISTICS
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
LOGISTIKA SISTEMOV 1. stopnja 1. 2.
SYSTEM LOGISTICS 1% degree 1. 2.
Vrsta predmeta / Course type | OBVEZNI
Univerzitetna koda predmeta / University course code: | UN
Klinic j D lik
Predavanja Seminar Vaje inicne vaje rLige Ob e Samost. delo
. . Laboratory Studija . ECTS
Lectures Seminar Tutorial . Individ. work
work Field work
15e-P 5e-V
45 a-P 15 a-V 1oLV 90 6

Nosilec predmeta / Lecturer: | DARKO HERCOG

Jeziki/ Predavanja / Lectures:

SLOVENSKI/SLOVENE

Languages: Vaje / Tutorial:

SLOVENSKI/SLOVENE

Pogoji za vkljucitev v delo oz. za opravljanje Studijskih
obveznosti:

Prerequisits:

Ni pogojev.

| | No special conditions.

Vsebina:

Content (Syllabus outline):

e Modeli sil, aktivne (bremena) in pasivne (reakcijske)

sile, moment dvojice sil, redukcija sil. TeZisc¢a teles.
Trenje na ravni podlagi in na kolutih. Nosilci, pali¢ja,
mesani sistemi. Napetosti in deformacije, Hookov
zakon.

Hitrost in pospesek. Relativno gibanje. D'Alembertov
princip. Izrek o gibanju masnega sredisca, gibalni in
vrtilni koli¢ini ter mehanski energiji. Impulzivno
gibanje in trk. Dinamika teles spremenljive mase.
Osnove, pomen in nastanek mehanskih nihanj.
Osnovni elementi nihajocega sistema (masa, dusilka,
vzmet). Zaporedna in vzporedna vezava vzmetnih
elementov. Harmoni¢no nihanje. Vsiljeno duseno
nihanje sistemov. Resonanca.

e Elektricna napetost in elektricni  potencial.
Kondenzator, kapacitivnost.
e Ohmov zakon, ohmska upornost. Kirchhoffova

zakona, Joulov zakon.

Magnetno polje premega tokovodnika. Magnetilna
krivulja in histerezna zanka. Sila na tokovodnik v
magnetnem polju. Induktivnost tuljave. Faradayev
zakon elektromagnetne indukcije.

e Force models, active (load) and passive (reaction)
forces, moment of a force couple, force reduction.
Centres of gravity of bodies. Friction on flat surface
and discs. Beams, trusses, mixed systems. Stresses
and deformations, Hook’s Law.

Velocity and acceleration. Relative motion.
D'Alemebrt's Principle. Theorem on motion of mass
centre, motion and rotation quantity and mechanical
energy. Impulsive motion and collision. Dynamics of
bodies with changeable mass.

Basics, meaning and creations of mechanical
oscillations. Basic elements of the oscillating systems
(mass, dashpot, spring). Serial and parallel
connection of spring elements. Harmonic oscillation.
Forced oscillation of damped systems. Resonance.
Electric voltage and electrical potentials. Capacitor,
capacitance.

Ohm's Law, ohm resistance. Kirchhoff's Laws, Joule's
Law.

Magnetic field of a linear conductor. Magnetic curve
and hysteresis loop. Force on a conductor in a

magnetic field. Coil inductivity. Faraday's Law of




e |zmenicni tokokrogi. Enofazni in vecfazni sistemi.
Elektricne meritve. Elektricni stroji in
transformatorji. Elektri¢cna oprema in naprave.

e Polprevodniki, polprevodniske diode, tranzistorji,
tiristorji. Integrirana elektronska vezja. Analogni
sistemi.

e Digitalni sistemi. Sekvenéna vezja. DruZine logi¢nih
vezij. Mikroprocesoriji in programirana logi¢na vezja.
Senzorji in aktuatorii. Crtna koda in RFID.

electromagnetic induction.

e Alternating current circuits. Single- and multi-phase
systems. Electrical measurements. Electrical engines
and transformers. Electrical equipment and devices.

e Semiconductors, semiconductor diodes, transistor.
Integrated electronic circuits. Analogue systems.

e Digital systems. Sequential circuits. Families of logical
circuits. Microprocessors and programmed logical
circuits. Sensors and actuators. Bar code and RFID.

Temeljni literatura in viri / Readings:

E-gradivo predmeta.

Lerher, T. (2016) Mehatronski sistemi v logistiki. 1, Mehanika. Univerza v Mariboru, Fakulteta za logistiko.

Lerher, T., Potr¢, I. (2017) Transportni sistemi v intralogistiki. Univerza v Mariboru, Fakulteta za logistiko.

Rojko, A., Hercog, D. (2010), Uvod v mehatroniko / Introduction to Mechatronics, Univerza v Mariboru, Fakulteta za
elektrotehniko racunalnistvo in informatiko, ISBN 978-961-248-211-4.

Bolton, W. (2016), Mechatronics: Electronic Control Systems in Mechanical and Electrical Engineering, 6th Edition,

Pearson, ISBN: 978-1292076683.

Cetinkunt, S. (2015), Mechatronics with Experiments, 2nd Edition, Wiley, ISBN: 978-1118802465.

Hibbeler, R.C. (2013) Mechanics of Materials, 9th edition, Pearson, ISBN: 978-0133254426.

Hibbeler, R.C. (2010) Engineering Mechanics - Dynamics, 12th edition, Pearson, ISBN: 978-0136077916.

Fischer, R., Linse, H. (2012) Elektrotechnik fiir Maschinenbauer: mit Elektronik, elektrischer Messtechnik, elektrischen
Antrieben und Steuerungstechnik, 14 Auflage, Springer Vieweg, ISBN 978-3-8348-8304-9.

Cilji in kompetence:

Objectives and competences:

Cilj predmeta je seznaniti Studente s poglobljenimi
teoreti¢nimi znanji s podro¢ja mehatronike. Studenti

pridobijo znanja, ki jim omogocajo samostojno
teoreticno resevanje mehatronskih problemov v
logistiki.

The objective of this course is to acquaint students with
in-depth theoretical knowledge in the field of
mechatronics. Students acquire knowledge that enables
them to solve theoretical mechatronic problems in
logistics.

Predvideni Studijski rezultati:

Intended learning outcomes:

Razumevanje  osnovnih  zakonov  mehanike in
elektrotehnike bo omogodilo Studentom reSevanje
prakti¢nih problemov stroke na podrocjih mehatronike,
ki zajemajo statiko, trdnost, kinematiko, dinamiko,
hidromehaniko, delovanje elektri¢nih strojev in naprav
ter uporabe elektronskih vezij.

Po opravljenem izpitu iz tega predmeta bo Student
sposoben izkazati znanje in razumevanje osnov
mehatronskih in elektromehanskih sistemov  in
uporabo pridobljenega znanja v analizi teh sistemov.

Understanding basic laws of mechanics and electrical
engineering will enable students to solve practical
professional problems in the fields of mechatronics,
which covers statics, strength, kinematics, dynamics,
hydromechanics, functioning of electrical engines and
devices and the use of electronic circuits.

Upon passing the exam, students will be able to
demonstrate  knowledge and understanding the
fundamentals of mechatronic and electromechanical
systems. Thus, they will be able to use the acquired
knowledge in the analysis of such systems.

Metode poucevanja in ucenja:

Learning and teaching methods:

Predavanja: pri predavanjih student spozna teoreti¢ne
vsebine predmeta. Del predavanj se izvaja na klasicni
nacin v predavalnici, del pa v obliki e-predavanj (e-
predavanja se lahko izvajajo na videokonferencni nacin
ali s pomodjo posebej v ta namen didakti¢no
pripravljenih e-gradiv v virtualnem elektronskem u¢nem
okolju).

Vaje: pri vajah Student utrdi teoreti¢no znanje in spozna
aplikativne mozZnosti mehatronskih sistemov v logistiki.

Lectures: by lectures students understand the theoretical
frameworks of the course. Part of the lecture course is in
a classroom while the rest is in the form of e-learning (e-
lectures may be given via video-conferencing or with the
help of specially designed e-material in a virtual
electronic learning environment).

Tutorials: students enhance their theoretical knowledge
and get familiar with the applied opportunities of




Vaje se izvajajo na klasi¢ni nalin v predavalnici, v obliki | | mechatronics systems in logistics. Tutorials are
laboratorijskih vaj ter v okviru elektronskega u€nega| |performed on a classical way in a classroom, in the
okolja. framework of the laboratory work and in the framework

of the electronic learning environment.

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:

e  Opravljene obveznosti e-predavanj in e-vaj e  Successful competition of e-lectures and e-
S0 pogoj za pristop k izpitu. tutorials is a prerequisite for entering the

exam.

e Pisniizpit 30% e  \Written exam,

e ustniizpit, 50 % e oral exam,

e laboratorijske vaje. 20% e laboratory work.

(za uspesno opravljen predmet je potrebno, da (to successfully pass the exam, all three parts of

so vsi trije deli izpita ocenjeni vec kot 50 %) the exam needs to be evaluated above 50 % )

Reference nosilca / Lecturer's references:

Clanki v revijah/Journal articles

1.

D. Hercog and B. Gergic, "A Flexible Microcontroller-Based Data Acquisition Device," Sensors, vol. 14, no. 6, pp.
9755-9775, 2014. [Online]. Available: http://www.mdpi.com/1424-8220/14/6/9755

D. Hercog, B. Gergic, S. Uran, and K. Jezernik, "A DSP-based Remote Control Laboratory," IEEE Transactions on
Industrial Electronics, vol. 54, no. 6, pp. 3057-3068, Dec 2007.

Hercog, D.; Rojko, A.; Curkovi¢, M.; Gergic, B.; Jezernik, K. Embedded platform for rapid implementation of local
and remote motion control experiments. Przeglad Elektrotechniczny (Electrical Review) 2011, 87, 73-76.

D. Hercog and K. Jezernik, "Rapid Control Prototyping using MATLAB/Simulink and a DSP-based Motor
Controller," International Journal of Engineering Education, vol. 21, no. 4, pp. 596-605, 2005. [Online]. Available:
http://www.ijee.ie/articles/Vol21-4/1649.pdf

D. Hercog, A. Kapun, and K. Jezernik, "Implementation and usage of a freely available real-time operating system
on an embedded robot controller," Elektrotehniski vestnik - Electrotechnical Review, vol. 75, no. 3, pp. 136-142,
2008. [Online]. Available: http://ev.fe.uni-lj.si/3-2008/Hercog.pdf

A. Rojko, D. Hercog, and K. Jezernik, "Power Engineering and Motion Control Web Laboratory: Design,
Implementation and Evaluation of Mechatronics Course," IEEE Transactions on Industrial Electronics, vol. 57, no.
10, pp. 3343-3354, 2010.

A. Rojko, D. Hercog, K. Jezernik, “E-training in mechatronics using innovative remote laboratory.” Math. comput.
Simul., vol. 82, no. 3, pp. 508-516, 2011.

Knjige in poglavja v knjigah/Books and books chapters

8.

9.

A. Rojko, D. Hercog, Uvod v mehatroniko / Introduction to mechatronics", Univerza v Mariboru, Fakulteta za
elektrotehniko racunalnistvo in informatiko, 2010.

A. Rojko, D. Hercog, T. Ziircher, and R. Stebler, "Implementation of Remote Laboratories for Industrial
Education,". V: AZAD, Abul K. M. (ur.), AUER, Michael E. (ur.), HARWARD, V. Judson (ur.). Internet accessible
remote laboratories : scalable E-learning tools for engineering and science disciplines, (Premier reference
source). Hershey: |Gl Global: Engineering Science Reference, cop. 2012, pp. 84-107.

10. A. Rojko and D. Hercog, "Teaching of robot control with remote experiments," in Web-Based Control and

Robotics Education. vol. 38, S. G. Tzafestas, Ed.: Springer Netherlands, 2009, pp. 171-194.




