UCNI NACRT PREDMETA / COURSE SYLLABUS

Ime predmeta: MEHATRONSKI SISTEMI V LOGISTIKI

Course title: MECHATRONICS SYSTEMS IN LOGISTICS

Studijski program in stopnja Studijska smer Letnik Semester

Study programme and cycle Study option Year of study Semester

LOGISTIKA SISTEMOV 1. stopnja 1. 2.

SYSTEM LOGISTICS 1t degree 1. 2.
Vrsta predmeta (obvezni ali izbirni) / OBVEZNI
Course type (compulsory or elective) COMPULSORY
Univerzitetna koda predmeta / University course code: | UN

. . . Klinicne vaje Druvge o.!allke Samost. delo
Predavanja Seminar Vaje .. studija . .
. . Clinical Individual ECTS
Lectures Seminar Tutorial . . Other forms
training work
of study
45 a-P
15 -p a-Vi|eV| LV 90 6
15| 5 | 10
Nosilec predmeta / Course DARKO HERCOG
coordinator:
Jeziki /Languages: Predavanja / Lectures: | SLOVENSKI/SLOVENE
Vaje / Tutorial: | SLOVENSKI/SLOVENE

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

Prerequisites for enrolling in the course or for
performing study obligations:

Ni pogojev.

‘ ‘ No special conditions.

Vsebina (kratek pregled ucnega nacrta):

Content (syllabus outline):

Modeli sil, aktivhe (bremena) in pasivne
(reakcijske) sile, moment dvojice sil, redukcija
sil. Tezis¢a teles. Trenje na ravni podlagi in na
kolutih. Nosilci, pali¢ja, mesani sistemi.
Napetosti in deformacije, Hookov zakon.

Pot, hitrost, pospesek, enakomerno gibanje,
enakomerno pospeseno gibanje, kroZenje, kotni
pospesek. Relativho gibanje. D'Alembertov
princip. lzrek o gibanju masnega sredisca,
gibalni in vrtilni koli¢ini ter mehanski energiji.
Impulzivno gibanje in trk. Dinamika teles
spremenljive mase.

Elektrostatika, elektricna napetost in elektriéni
potencial. Kondenzator, kapacitivnost.

Ohmov zakon, ohmska upornost. Kirchhoffova
zakona, Joulov zakon, enosmerna elektricna
vezja.

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.
Displacement, velocity, acceleration, uniform
motion, uniformly accelerated motion, circular
motion, angular 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.

Electrostatics, electric voltage and electrical
potentials. Capacitor, capacitance.

Ohm's Law, ohm resistance. Kirchhoff's Laws,
Joule's Law, direct current circuits.




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

e Izmenicni tokokrogi. Enofazni in vecfazni
sistemi. Elektricne meritve. Elektri¢ni stroji in
transformatoriji. Elektricna oprema in naprave.

e Elektronski elementi in vezja. Polprevodniki,
polprevodniske diode, tranzistorji, tiristor;ji.
Integrirana elektronska vezja. Analogni sistemi.

e Digitalni sistemi. Sekvencna vezja. DruZine
logi¢nih vezij. Mikroprocesoriji in programirana
logiéna vezja. Senzorji in aktuatorji. Crtna koda
in RFID.

e 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 electromagnetic induction.

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

e Electronic elements and circuits.
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 / Reading materials:

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.

Cilji in kompetence:

Objectives and competences:

Cilj predmeta je seznaniti Studente s poglobljenimi
teoreti¢nimi  znanji s podrocja 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:

Po opravljenem izpitu bo student sposoben:

e razumeti in uporabiti fizikalne zakone mehanike
in elektrotehnike,

e razumeti in podrobneje razloziti delovanje
posameznih elektri¢nih in mehanskih
komponent mehatronskih naprav,

e analizirati in reSevati teoreticne ter prakticne
mehatronske probleme v logistiki.

Upon passing the exam, students will be able to:

e understand and apply the physical laws of
mechanics and electrical engineering,

e understand and explain in more detail the
operation of individual electrical and mechanical
components of mechatronic devices,

e be able to analyse and solve theoretical and
practical mechatronic problems in logistics.

Metode poucevanja in ucenja:

Learning and teaching methods:

Predavanja: pri predavanjih Student spozna
teoretiCne vsebine predmeta. Del predavan] se
izvaja na klasi¢ni nacin v predavalnici, del pa v obliki
e-predavanj (e-predavanja se lahko izvajajo na

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-




videokonferencni nacin ali s pomocjo posebej v ta| |conferencing or with the help of specially designed e-
namen didaktiéno pripravljenih e-gradiv v| |materialin a virtual electronic learning environment).
virtualnem elektronskem u¢nem okolju).

Vaje: pri vajah Student utrdi teoreti¢no znanje in| |Tutorials: students enhance their theoretical
spozna aplikativhe moZznosti mehatronskih sistemov| |knowledge and get familiar with the applied
v logistiki. Vaje se izvajajo na klasi¢ni nacin v| |opportunities of mechatronics systems in logistics.
predavalnici, v obliki laboratorijskih vaj ter v okviru| |Tutorials are performed on a classical way in a
elektronskega ucnega okolja. classroom, in the framework of the laboratory work
and in the framework of the electronic learning
environment.

DeleZ (v %) /

Nacini ocenjevanja: Share (in %) Assessment methods:
e Opravljene obveznosti e-predavanj in e Successful competition of e-lectures and
e-vaj so pogoj za pristop k izpitu. e-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 so vsi trije deli izpita ocenjeni vec kot 50
%)

(to successfully pass the exam, all three parts
of the exam needs to be evaluated above 50
%)

Reference nosilca / Course coordinator's references:

Clanki v revijah/Journal articles

1. GERGIC, Bojan, HERCOG, Darko. Design and implementation of a measurement system for high-speed
testing of electromechanical relays. Measurement : journal of the International Measurement
Confederation, ISSN 0263-2241. [Print ed.], March 2019, vol. 135, str. 112-121,

doi: 10.1016/j.measurement.2018.11.028. [COBISS.SI-ID 21955862], [JCR, SNIP, WoS do 10. 8. 2020: st. citatov
(TC): 1, Cistih citatov (Cl): 1, Cistih citatov na avtorja (ClIAu): 0.50, Scopus do 10. 8. 2020: st. citatov (TC): 3,
Cistih citatov (Cl): 3, Cistih citatov na avtorja (CIAu): 1.50]

kategorija: 1A1 (Z, A', A1/2); uvrstitev: SCI, Scopus, MBP; tip dela je verificiral OSICT

2. HERCOG, Darko, SEDONJA, Dominik, RECEK, Blaz, TRUNTIC, Mitja, GERGIC, Bojan. Smart home solutions
using Wi-Fi-based hardware. Tehnicki vjesnik : znanstveno-strucni ¢asopis tehnickih fakulteta Sveucilista u
Osijeku, ISSN 1330-3651, 2020, vol. 27, no. 4, str. 1351-1358, doi: 10.17559/TV-20190730075217. [COBISS.SI-
ID 25297923], [ICR, SNIP, WoS do 4. 9. 2020: st. citatov (TC): O, cCistih citatov (Cl): 0, Cistih citatov na avtorja
(CIAu): 0, Scopus do 22. 9. 2020: st. citatov (TC): 0, Cistih citatov (Cl): O, Cistih citatov na avtorja (ClAu): 0]
kategorija: 1A4 (Z); uvrstitev: SCI, Scopus, MBP; tip dela je verificiral OSICT

3. HERCOG, Darko. LabVIEW gonilniki za merilno kartico SimpleDAQ. Maribor: Fakulteta za elektrotehniko,
racunalnistvo in informatiko, 2018. 1 el. opticni disk (CD-ROM). [COBISS.SI-ID 22533142]

4. HERCOG, Darko. Strojno-programska oprema za merilno kartico SimpleDAQ. Maribor: Fakulteta za
elektrotehniko, ra¢unalnistvo in informatiko, 2018. 1 el. optic¢ni disk (CD-ROM). [COBISS.SI-ID 22532886]



https://doi.org/10.1016/j.measurement.2018.11.028
https://plus.si.cobiss.net/opac7/bib/21955862?lang=sl
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http://www.scopus.com/inward/record.url?partnerID=2dRBettD&eid=2-s2.0-85056893982
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https://plus.si.cobiss.net/opac7/bib/25297923?lang=sl
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https://plus.si.cobiss.net/opac7/bib/22532886?lang=sl

