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Vsebina:

1. Uvod v hidravliko:

- prednosti, slabosti, podrocja uporabe,
- teoreticne osnove/zakonitosti,

- hidravli¢ne kapljevine in njihove
lastnosti, vrste in razlogi za obrabo
znotraj hidravli¢nih sestavin.

2. Notranje puscanje:

kolobarjaste reze,

kovinsko tesnjenje,

vplivni parametri, izracun,
nepravilnost oblike kroznice in valja
hidravli¢nih drsno-tesnilnih elementov,
- hrapavost,

- aksialne in radialne sile znotraj
hidravli¢nih sestavin.

3. Cistoca hidravli¢nih kapljevin in
filtracija:

- povezava Cistoce in filtracije z
vzdrzevanjem,

- kriteriji stabilnosti hidravli¢nih
sistemov,

- vrste in viri necistoc,

- razlogi za okvare hidralvi¢nih
sistemov,

- standardi,

- nacini merjenja.

4. Crpalke s konstantno in
spremenljivo iztisnino:

- razlike med hidrostati¢nimi in
hidrodinamic¢nimi ¢rpalkami,

- vrste in karakteristike hidrostaticnih
¢rpalk,

- krmiljene ¢rpalke in osnovne izvedbe
krmilja,

- simboli.

5. Hidravli¢ni valji in vrste tesnjenja:
- vrste in konstrukcijske znacilnosti
hidravli¢nih valjev,

- simboli,

- trajnostni testi HV,

Prerequisites:

Meeting the enrollment conditions for
the MECHANICAL ENGINEERING -
Project Oriented Applied Programme.

Content (Syllabus outline):

1. Introduction to hydraulics:

- advantages, disadvantages, areas of
application,

- theoretical basis / legality,

- hydraulic fluids and their properties,
types and reasons for wear within the
hydraulic components.

2. Internal leakage:

- circular gaps,

- metal seal,

- influence parameters, calculation,

- irregularity of the shape of the plate
and cylinder of the hydraulic sliding
elements,

- roughness,

- axial and radial forces within the
hydraulic components.

3. Cleanliness of hydraulic fluids and
filtration:

- the link between cleanliness and
filtration with maintenance,

- stability criteria for hydraulic systems,
- types and sources of impurities,

- the reasons for the failure of the
hydraulic systems,

- standards,

- methods of measurement.

4. Pumps with constant and variable
displacement:

- differences between hydrostatic and
hydrodynamic pumps,

- types and characteristics of hydrostatic
pumps,

- controlled pumps and basic pump
controls,

- symbols.

5. Hydraulic cylinders and seals:

- the types and design characteristics of
hydraulic cylinders,



- vrste tesnil,

- stati¢no in dinamicno tesnjenje,

- vgradnja, materiali, ...

6. Potni in protipovratni ventili:

- delitev po funkciji in konstrukcijskih
resitvah,

- nacini vkrmiljenja,

- vrste prekritij,

- simboli,

- nacin vgradnje,

- vertikalno veriZenje,

- dvostopenjski,

- dusSenje prekrmiljenja,

- hidrologi¢ni ventili.

7. Tlac¢ni in tokovni ventili:

- tlacni omejilini in tla¢ni reducirni
ventili,

- eno- in dvostopenjski,

- dusSenje prekrmiljenja,

- razli¢ne konstrukcijske resitve,

- nacni regulacije pretoka,

- zaslonke in dusilke,

- povratno-dusilni ventili,

- ventili s taléno kompenzacijo,

- delilniki toka,

- simboli.

8. Zvezno-delujoci ventili:

- prednosti uporabe zveznih ventilov,
- krmiljenje / regulacija,

- vrste prekritij,

- prehodna funkcija, bodejev diagram
ventila,

- izracun pretoka,

- diether nihanje,

- digitalna hidravlika,

- simboli,

- vrste proporcionalnih ventilov,

- preracuni pretoka,

- tla¢na tehtnica,

- nastavitev PID parametrov,

- vrste servo-ventilov.

9. Pomozne hidravlicne sestavine in
uvod v pnevmatiko:

- hidravli¢ni rezervoarji in njihova
oprema,

- cevovodi: gibke cevi, nacin pritrditve,
cevni prikljucki, spoji, sheme cevnega
razvoda, filtri in filtracija,

- osnovni pojmi v pnevmatiki,

- teoretiCne osnove,

- izkoristek,

- symbols,

- hydraulic cylinder sustainability tests,
- types of seals,

- static and dynamic sealing,

- installation, materials,...

6. Directional control and check valves:
- division by function and design,

- control methods,

- types of overlap,

- symbols,

- method of installation,

- vertical chain,

- two-stage valves,

- hydraulic damping control of two-stage
valves,

- hydrological valves.

7. Pressure and flow valves:

- pressure relief and pressure reducing
valves,

- one- and two-stage valves,

- hydraulic damping control,

- different construction solutions,

- flow control arrangements,

- apertures and chokes,

- check valves,

- valves with pressure compensation,
- current dividers,

- symbols.

8. Continious -control valves:
- advantages of using continuous valves,
- control / regulation,

- types of overlaps,

- transient function,

- flow calculation,

- dieter oscilations,

- digital hydraulics,

- symbols,

- types of proportional valves,
- flow calculations,

- pressure balance,

- setting of PID parameters,

- types of servo valves.

9. Auxiliary hydraulic components and
introduction to pneumatics:

- hydraulic tanks and their equipment,
- pipelines: hoses, mounting methods,
pipe fittings, pipework schemes, filters
and filtration,

- basic concepts in a pneumatics,

- theoretical basis,



- prednosti in slabosti.

10. Primarne in izvrSilne pnevmatic¢ne
sestavine:

- vrste in nacin delovanja
kompresorjev;

- regulacija komprimiranega zraka,
- pnevmaticni valji: enostransko in
dvostransko delujici, vec¢stopenjski,
tandemski, membranski, z mehom,
telskopski in udarni,

- rotacijski in zasu¢ni pnevmaticni
motorji,

- tesnila,

- konc¢no dusenje.

11. Pnevmaticni ventili:

- delitev po funkciji,

- konstrukcijske izvedbe,

- nacini vkrmiljenja ventilov, eno- in
dvostopenjski,

- razlike med sedeznimi in drsniskimi
ventili,

- izvedbe potnih ventilov,

- izvedbe ventilov s tesnili,

- digitalni pnevmaticni ventili.

12. Zapirni, tokovni in tlacni
pnevmaticni ventili:

- izvedbe protiovratnih ventilov,

- povratno-dusilni ventili,

- krmiljeni protipovratni in logi¢ni
ventili,

- zaporednostni tlac¢ni ventili,

- reducirni ventili,

zakasnitveni ventili,

ventilske letve, bloke, okotki in
integrirani ventili.

13. Priprava zraka, vakuumska
tehnika, kombinirane delovne naprave in
ostale pnevmaticne sestavine:

- kvaliteta zraka v povezavi z ISO
8573-1,

- suSenje zraka,

- pripravna enota, filtracija,
naoljevanje,

- osnove vakuumske tehnike,

- tlacne posode,

- cevne povezave in spoji,

- tesnila,

- pnevmati¢ne kombinirane naprave.
14. Pnevmaticna vezja:

- neposredno in posredno krmiljenje,
- zakasnitev vklopa/izklopa,

- efficiency,
- advantages and disadvantages.

10. Pneumatics primary components and
actuators:

- the type and operation principles of the
Compressors,

- regulation of compressed air,

- pneumatic cylinders: single and double
acting, multi-stage, tandem, diaphragm,

bellows, telescopic and impact,

- rotary pneumatic actuators,

- seals,

- end-postition damping.

11. Pneumatic valves:

- division by function,

- construction designs,

- valve control types, one- and two-stage,
- differences between seat and slide
valves,

- the design of the directional control
valves,

- the design of valves with seals,

- digital pneumatic valves.

12. Pneumatic shut-off, flow and
pressure valves:

- design of check valves,

- check valves,

- controlled check and logic valves,
- sequential pressure valves,

- reducing valves,

- delay valves,

- Valves blocks, lath, islands and
integrated valves.

13. Air treatment, vacuum technology,
combination work equipment and other
pneumatic components:

- air quality in accordance with ISO
8573-1,

- air drying,

- unit, filtration, oiling,

- the basics of vacuum technology,

- pressure vessels,

- pipe connections and joints,

- seals,

- pneumatic combination devices.

14. Pneumatics circuit:

- direct and indirect control,

- on / off delay,

- movement diagram,

- pressure dependent control,



- diagram gibov,

- tla¢no odvisno krmiljenje,

- taktna veriga,

- dvoroc¢ni vklop,

VDMA in kaskadna metoda.

15. Napredna pnevmati¢na regulacija,

simboli, simulacije in sodobne aplikacije:

- Krmilno-nadzorne enote,

- spominsko-programabilno krmiljenje,
- industrijski racunalnik,

- vrste industrijskih komunikacij za
krmiljenje pnevamtike,

- 1D in 3D simulacije pnevamti¢nih
vezij in sestavin,

- pnevmatika in bionika.

Temeljna literatura in viri/Readings:

- tactful chain,
- two-handed start-up,
- VDMA and cascade method.

15. Advanced pneumatic regulation,
symbols, simulations and modern
applications:

- control units,

- memory-programmable control,

- industrial computer,

- types of industrial communications for
pneumatic control,

- 1D and 3D simulations of pneumatic
circuits and components,

- pneumatics and bionics.
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Cilji in kompetence:

Cilji:

1. Spoznati fizikalne zakonitosti
povezane s hidravliko in pnevmatiko

2. Spoznati vpliv Cistoce in ostalih
parametrov kapljevine / zraka na
delovanje hidravlike/pnevmatike

3. Spoznati osnovne matematic¢ne
modele za preracun hidravli¢nih in
pnevmatic¢nih sistemov

4. Spoznati pomembnejse hidravli¢ne
sestavine

5. Spoznati pomembnejSe pnevmati¢ne
sestavine

6. Spoznati hidravlicne in pnevmaticne
simbole in nacin risanja shem

Kompetence:

Objectives and competences:
Objectives:

1. To know the physical laws associated
with hydraulics and pneumatics

2. To understand the influence of
cleanliness and other parameters of
liquid / air on the operation of the
hydraulic / pneumatics

3. To learn basic mathematical models
for the calculation of hydraulic and
pneumatic systems

4. To know the most important hydraulic
components

5. To know the most important
pneumatic components

6. To learn about hydraulic and



1. P8-PAP: Sposobnost izbire
ustreznega prenosa energije:
hidravlika / pnevmatika glede na
okoliscine.

2. S11-PAP: Sposobnost analize vhodnih
parametrov in iskanja ustreznega
koncepta hidravlicnega
/pnevmati¢nega pogona.

3. P9-PAP: Sposobnost uporabe
matemati¢nih modelov za
dimenzioniranje ustreznih
hidravli¢nih / pnevmati¢nih sestavin.

4. S6-PAP: Sposobnost in razumevanje
timskega dela v procesu razvoja
hidravlicnih/pnevmaticnih sistemov.

5. S1-PAP: Sposobnost organizacije in
vodenja vzdrzevanja na hidravlicnih
sistemih.

Predvideni Studijski rezultati:
Znanja:

Z1: Poglobljeno poznavanje delovanja
hidravli¢nih in pnevmati¢nih sestavin ter
prakti¢na uporaba pri razvoju in
vzdrzevanju na
hidravlicnih/pnevmaticnih sistemih.

Spretnosti:

S1.1: Priprava in izvedba preracunov
hidravli¢nih in pnevmati¢nih vezij.

S1.2: Samostojna uporaba pridobljenega
Znanja pri razvoju novih
hidravli¢nih/pnevmatic¢nih sestavin in
celotnih sistemov.

S1.3: Iskanje glavnega vzroka okvare in
izvedba ustreznih korektivnih ukrepov.

S1.4: Sposobnost predlaganja in uvedbe
novih resitev na podrocju hidravlike in
pnevmatike.

Metode poucevanja in ucenja:

P1 in P2 Avditorna predavanja,
obravnava snovi po urejeni in vnaprej

pneumatic symbols and how to draw
schemes

Competences:

1. P8-PAP: Ability to select the right
energy transfer: hydraulics / pneumatics
according to circumstances.

2. S11-PAP: Ability to analyze input
parameters and find suitable hydraulic /
pneumatic actuator concept.

3. P9-PAP: Ability to use mathematical
models for sizing appropriate hydraulic /
pneumatic components.

4. S6-PAP: Ability and understanding of
teamwork in the process of developing
hydraulic / pneumatic systems.

5. S1-PAP: Ability to organize and
manage maintenance on hydraulic
systems.

Intended learning outcomes:
Knowledge:

Z1: In-depth knowledge of the operation
of hydraulic and pneumatic components
and practical application in the
development and maintenance of
hydraulic / pneumatic systems.

Skills:

S1.1: Design and calculations of
hydraulic and pneumatic circuits.

S1.2: Independent application of the
acquired knowledge in the development
of new hydraulic / pneumatic
components and complete systems.

S1.3: Identify the root cause of the
failure and take appropriate corrective
action.

S1.4: Ability to propose and introduce
new hydraulic and pneumatic solutions.

Learning and teaching methods:

P1 and P2 Auditorial lectures,
presenting the content according to the



razlozeni sistematiki.

P3 Avditorne vaje, kjer se teoreticno
znanje s predavanj podkrepi z
racunskimi primeri

P4 Laboratorijske vaje z namenskimi
didakti¢nimi pripomocki: hidravlicna
preizkusevaliSCa in diagnosti¢na oprema
za meritve hidravli¢énih parametrov

P6 Interaktivna predavanja

P7 Studij literature in razprava

P8 Izdelava in predstavitev aplikativnih
seminarskih nalog: po dva Studenta
resujeta konkretno individualno nalogo.

explained system.

P3 Auditorial exrecises, in which
theoretical content from the lectures is
supplemented with practical examples.

P4 Application of study material:
hydraulic testing and diagnostic
equipment for measuring hydraulic
parameters.

P6 Interactive lectures.
P7 Literature study and discussion.

P8 Preparation and presentation of
applied seminar tasks: two students
solve a specific individual task.

Nacini ocenjevanja: Delez/ Assessment:

Weight
Teoreticne vsebine (predavanja) 50,00 % A theoretical contents (lectures)
Samostojno delo na vajah 20,00 %  Independent work in exercises
Delo na laboratorijskih vajah 15,00 % Independent work in lab work
(porocila in preverjanje znanja) (reports and assesment)
Seminar 15,00 % Seminar
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