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 SISTEMOQV 1. stopnja 1. 2.
SYSTEM LOGISTICS 1. degree
Vrsta predmeta / Course type |OBVEZNI
Univerzitetna koda predmeta / University course code: | UN
Predavanja Seminar Vaje Klinicne vaje Druvge thke Samost. delo
. . Laboratory Studija . ECTS
Lectures Seminar Tutorial . Individ. work
work Field work
15 e-P 5e-V
45a-P 15a-V 1okv %0 °

Nosilec predmeta / Lecturer:

Jeziki /
Languages:

| TONE LERHER

Predavanja / Lectures:

SLOVENSKI / SLOVENE

Vaje / Tutorial:

SLOVENSKI / SLOVENE

Pogoiji za vkljucitev v delo oz. za opravljanje Studijskih

Prerequisits:

obveznosti:
Ni pogojev. No special conditions.
Vsebina: Content (Syllabus outline):

Modeli sil, aktivne (bremena) in pasivne (reakcijske)
sile, moment dvojice sil, redukcija sil. Tezisca 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.
Eulerjeva gibalna enacba idealne kapljevine.
Rotirajo¢a posoda. Laminarno in turbolentno
pretakanje ter wvrste izgub. Dimenzioniranje
cevovodnih omrezij. Cas iztekanja kapljevin pri
spremenljivi gladini. Reakcija iztekajocega curka.
Osnove, pomen in nastanek mehanskih nihanj.
Osnovni elementi nihajo¢ega sistema (masa, dusilka,
vzmet). Zaporedna in vzporedna vezava vzmetnih
elementov. Harmoni¢no nihanje. Vsiljeno duseno
nihanje sistemov. Resonanca.

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.

Euler equation for motion of an ideal liquid. Rotating
vessel. Laminar and turbulent flow and different
types of waste. Dimensioning pipeline networks.
Time of liquid outflow if liquid level is changing.
Reaction of outflowing jet.

Basics, meaning and creations of mechanical
oscillations. Basic elements of the oscillating systems
(mass, dashpot, spring). Series and parallel
connection of spring elements. Harmonic oscillation.




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

zakona, Joulov zakon.

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

e Izmeni¢ni 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. Sekvencna vezja. Druzine logicnih
vezij. Mikroprocesorji in programirana logi¢na vezja.
Senzorji in aktuatoriji. Crtna koda in RFID.

Forced oscillation of damped systems. Resonance.

e Electric tension and electrical potentials. Capacitor,
capacitance.

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

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 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:

Hibbeler, R.C. (2013) Mechanics of Materials, 9th edition, Pearson.

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

Fischer, R., Linse, H. (2012) Elektrotechnik flir Maschinenbauer: mit Elektronik, elektrischer Messtechnik, elektrischen
Antrieben und Steuerungstechnik, 14 Auflage, Springer Vieweg.

Flegel, G., Birnstiel, K., Nerreter, W. (2009) Elektrotechnik fir Maschinenbau und Mechatronik, 9 Auflage, Carl Hanser

Verlag, Minchen.

Heimann, B., Gerth, W., Popp, K. (2007) Mechatronik — Komponenten, Methoden, Biespielen, Fachbuchverlag Leipzig

(Carl Hanser Verlag).

Cilji in kompetence:

Objectives and competences:

Cilj predmeta je seznaniti Studente s temeljnimi znanji s
podroc¢ja mehatronike. Prav tako je predmet namenjen
pridobitvi prakti¢nih izkusenj na podroéju mehatronike.

The goal of this course is to acquire basic knowledge from
the field of mechatronics. As well as this course is aimed
to gain practical experience in the field of mechatronics.

Predvideni studijski rezultati:

Intended learning outcomes:

Razumevanje  osnovnih  zakonov  mehanike in
elektrotehnike bo omogocilo 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 osnhov
mehatronskih in elektromehanskih sistemov in
uporabo pridobljenega znanja v analizi teh sistemov.

Understanding basic laws of mechanics and electrical
engineering, which 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| |Lectures: by lectures students understand the theoretical
vsebine predmeta. Del predavanj se izvaja na klasi¢ni| |frameworks of the course. Part of the lecture course is in
na¢in v predavalnici, del pa v obliki e-predavanj (e-| |a classroom while the rest is in the form of e-learning (e-
predavanja se lahko izvajajo na videokonferencni nacin| |lectures may be given via video-conferencing or with the

ali

s pomocjo posebej v ta namen didaktiéno| [help of specially designed e-material in a virtual

pripravljenih e-gradiv v virtualnem elektronskem uénem | |electronic learning environment).

okolju).

Vaje: pri vajah Student utrdi teoreti¢no znanje in spozna| | Tutorials: students enhance their theoretical knowledge
aplikativne moZnosti mehatronike. Vaje se izvajajo na| |and get familiar with the applied opportunities of
klasi¢ni nacin v predavalnici, v obliki laboratorijskih vaj| | mechatronics. Tutorials are performed on a classical way
ter v okviru elektronskega u¢nega okolja. in a classroom, in the framework of the laboratory work

and in the framework of the electronic learning
environment.

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
e pisniizpit 30% e written exam
e ustniizpit 50 % e oral exam
e laboratorijske vaje 20 % e laboratory work
(za uspesno opravljen predmet je (to successfully pass the exam, all three parts of
potrebno, da so vsi trije deli izpita ocenjeni the exam needs to be evaluated above 50 % )
vec kot 50 %)

Reference nosilca / Lecturer's references:
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