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Vrsta predmeta/Course
type:

Obvezni strokovni predmet na smeri Konstruiranje, ki je
izbirni strokovni predmet na ostalih

smereh./Compulsory specialised course in the study of
Design Engineering, which is an elective specialised
course in other fields of study.

Jeziki/Languages:

Vaje/Tutorial:

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

Izpolnjevanje pogojev za vpis v
Magistrski Studijski program II.
stopnje Strojnistvo - Razvojno
raziskovalni program.

Vsebina:

1. Predavanje:

- Znacilnosti inZenirskih povrsin,
fizikalno-kemijske lastnosti povrsin,
topografija, napredni parametri povrsin,
standardi za metrologijo povrsin,
lastnosti na vec skalah.

2. Predavanje:

- Realna kontaktna povrsina: topografija
in vrsicki, Deterministi¢ni modeli,
statisticni modeli, GW model, sodobne
teorije, indeks plasti¢nosti.

3. Predavanje:

- Obli¢enje povrsin: teorija, izdelava,
vrste, oblike, znacilnosti, rezimi
mazanja, prednosti, slabosti,
modeliranje.

4. Predavanje:

- Kontaktna temperatura: osnove
kontaktnih temperatur, enacbe za
kontaktne primere, meritve kontaktnih
temperatur, empiri¢ni modeli,
kompleksni modeli.

5. Predavanje:

- Mehanika mikro kontaktov: adhezija,
JKR model kontakta, DMT model
kontakta, Maguis model kontaktov

Predavanja/Lectures:

SlovensScina

Slovenscina

Prerequisites:

Meeting the enrollment conditions for
the Master's study programme of
Mechanical Engineering - Research
and Development program.

Content (Syllabus outline):

1. Lecture:

- Properties of engineering surfaces,
physio-chemical surface properties,
topography, advanced surface
parameters, surface metrologhy
standards, multi-scale properties.

2. Lecture:

- Real contact area: topography and
asperities, deterministic models,
statistical models, GW model, modern
theories, plasticity index.

3. Lecture:

- Surface texturing: theory,
manufacturing, types and shapes,
properties, lubrication regimes,
advantages and disadvantages,
modelling.

4. Lecture:

- Contact temperature: basics,
equations for different cases,
measurements, empirical models,
complex models.

5. Lecture:

- Mico-contact mechanics: adhesion,
DMT, JKR and Maguis models.

6. Lecture:



6. Predavanje:

- Modeliranje kontaktov (delavnica):
prakticni primeri doloCevanja realne
kontaktne povrsine za inzenirske
sisteme.

7. Predavanje:

- Materiali za kontakte v inzenirskih
sistemih: kovine, polimeri, keramika,
kompoziti. Lastnosti, prednosti,
triboloske znacilnosti. Mazanje.

8. Predavanje:

- Postopki inZeniringa povrsin: osnovni
postopki. Termicni, kemijski, fizikalni,
mehanski. Znacilnosti, lastnosti,
prednosti, slabosti.

9. Predavanje:

- Uporaba inzeniringa povrsin: vrste in
izdelava povrsinskih prevlek za obrabno
odpornost, za nizko trenje, za korozijsko
zaScito.

10. Predavanje:

- Znacilnosti povrsinskih prevlek za
triboloske aplikacije: znacilnosti prevlek,
struktura, napetosti in deformacije,
vecplastnost, mehanske lastnosti,
hrapavost, defekti, razpoke, debelina,
mazanje, triboloske lastnosti.

11. Predavanje:

- Karakterizacija povrsinskih prevlek:
karakterizacija prevlek, optimizacija
prevlek, izbor, uporaba.

12. Predavanje:

- Kontakti v industrijskih procesih:
preoblikovanje, odrezavanje, valjanje,
iztiskovanje, vlecenje, kovanje,
ukrivljanje.

13. Predavanje:

- Kontakti v strojnih elementih in
sistemih: kotalni lezaji, drsni lezaji,
zobniki, tesnila, zavore, vetrne turbine,
motorji z notranjim zgorevanjem,
turbine, kompresorji.

14. Predavanje:

- Kontaktni inZeniring za triboloske
resitve (viharjenje): analiza sistema,
moznosti, koncepti, meritve, izvedba,
mape, resitve, uporaba. Primer.

15. Predavanje:

- Aplikacije - primeri: primeri resitev v
avtomobilskih aplikacijah in industriji:
lezaji, zavore, zobniki, odrezavanje in

- Contact modelling (workshop):
practical cases of real contact area in
engineering systems.

7. Lecture:

- Materials for engineering contacts:
polymers, ceramics, composites.
Properties, advantages, tribological
properties and lubrication.

8. Lecture:

- Surface engineering procedures:
basics. Thermal, chemical, physical,
mechanical. Properties, advantages,
disadvantages.

9. Lecture:

- Surface engineering use: types and
manufacturing of coatings for wear
resistance, low friction, corrosion
protection.

10. Lecture:

- Surface coatings properties for
tribological applications: properties,
structure, stresses and deformation,
multi-layering, mechanical properties,
roughness, defects, cracks, thickness,
lubrication, tribological properties.
11. Lecture:

- Surface coating properties:
characterisation, optimisation, selection
and use.

12. Lecture:

- Contacts in manufacturing processes:
drawing, cutting, rolling, injection
moulding, pulling, smithing, curving.
13. Lecture:

- Contacts in machine elements and
systems: roller bearings, sliding
bearings, gears, seals, brakes, wind
turbines, internal combustion engines,
turbines, compressors.

14. Lecture:

- Contact engineering for tribological
systems (brainstorming): system
analysis, possibilities, concepts,
measurements, realisation, maps,
solutions, use. Example.

15. Lecture:

- Applications- examples: examples of
solutions in automotive industry and
applications: bearings, brakes, gears,
drawing and cutting, polymer drives,
high temperature applications.



preoblikovanje, polimerni pogoni,
visokotemperaturne aplikacije.

Temeljna literatura in viri/Readings:

N

K.L. Johnson: Contact mechanics, Cambridge University Press, 1985

[COBISS.SI-ID 1746454]

I. Tliuc: Tribology of thin layers, Elsevier, 1980 [COBISS.SI-ID 358939]
F.W. Bach, A. Laarmann, T. Wenz: Modern Surface Technology, Wiley-vch,

2006 [COBISS.SI-ID 9642779]

K. Holmberg: Coatings Tribology, Elsevier, 2009 [COBISS.SI-ID 10979099]

Cilji in kompetence:

Cilji:

1.

Spoznati razli¢cne inzenirske
povrsine, moznosti obdelave in
njihovo uporabo.

. Spoznati in razumeti temeljne

koncepte s podrocja inzenirskih
povrsin in kontaktov.

Spoznati razli¢ne povrsinske
prevleke, njihovo karakterizacijo in
uporabo.

Razumeti in znati analizirati
inzenirske kontakte glede na
aplikacijo.

Kompetence:

1.

P2-MAG: Obvladovanje temeljnih
teoreti¢nih znanj s podrocja
inzeniringa povrsin in kontaktov.

. S1-MAG: Sposobnost razumevanja

uporabe razli¢nih inzenirskih
povrsin in prevlek.

S2-MAG + P1-MAG: Sposobnost
razumevanja, vrednotenja in
analize inZenirskih kontaktov glede
na aplikacijo.

S7-MAG + P7-MAG: Samostojna
sinteza in modeliranje inzenirskih
kontaktov.

Predvideni Studijski rezultati:

Znanja:

Objectives and competences:

Goals:

1.

To get to know different
engineering surfaces, surface
processing options and their use.

. To get to know and understand the

basic concepts of engineering
surfaces and contacts.

. To get to know various surface

coatings, their characterisation and
use.

To understand and know how to
analyse engineering contacts based
on the applications.

Competences:

1.

P2-MAG: The basic theoretical
knowledge of surface engineering
and contacts.

. S1-MAG: The ability to understand

the use of various engineering
surfaces and coatings.

. S2-MAG + P1-MAG: The ability to

understand, evaluate and analyse
engineering contacts based on the
application.

S7-MAG + P7-MAG: Independent
synthesis and modelling of
engineering contacts.

Intended learning outcomes:

Knowledge:


https://plus.cobiss.net/cobiss/si/sl/bib/10979099
https://plus.cobiss.net/cobiss/si/sl/bib/9642779
https://plus.cobiss.net/cobiss/si/sl/bib/358939
https://plus.cobiss.net/cobiss/si/sl/bib/1746454

Z2: Poglobljeno teoreti¢no,
metodolosko in analiticno znanje z
elementi raziskovanja s podrocja
inzeniringa povrsin in kontaktov.

Spretnosti:

S2.1 Razumevanje lastnosti in uporabe
inzenirskih povrsin in povrsinskih
prevlek glede na aplikacijo.

S2.2 Samostojno nacrtovanje in
modeliranje inzenirskih kontaktov.

S2.3 Sposobnost vrednotenja in
analize inZenirskih povrsin in prevlek.

Metode poucevanja in ucenja:

P1 Avditorna predavanja z resevanjem
izbranih - za podrocje znacilnih -
teoreticnih in prakticno uporabnih
primerov.

P2 Obravnava snovi po urejeni in
vnaprej razlozeni sistematiki.

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

P4 Laboratorijske vaje.

P5 Uporaba Studijskega gradiva v
obliki (e-verzija predstavitve
predavanj).

P15 Uporaba video vsebin kot priprava

na predavanja in vaje.

Z2: In depth theoretical,
methodological and analytical
knowledge with research elements
from the field of surface engineering
and contacts.

Abilities:
S2.1 Understanding the properties and
use of engineering surfaces and

surface coatings based on the
applications.

S2.2 Independent design and
modelling of engineering contacts.

S2.3 The ability to evaluate and
analyse engineering surfaces and
coatings.

Learning and teaching methods:

P1 Auditorial lectures, which include
solving theoretical and practical
examples relevant to the field.

P2 Content teaching in an orderly and
systematical fashion.

P3 Auditorial tutorials, which upgrade
the theoretical knowledge from the
lectures with practical cases.

P4 Lab tutorials.

P5 Use of study materials (e-version of
lecture materials).

P15 Use of video contents as
preparation for lectures and tutorials.

Nacini ocenjevanja: Delez/ Assessment:

Weight
Teoreticna snov (predavanja) 70,00 % Theoretical knowledge (lecture)
Samostojno delo na vajah 10,00 % Independent tutorial work
Laboratorijsko delo na vajah 10,00 %  Lab tutorial work (with reports)

(vklju¢no s porocili)

Seminar

10,00 %

Seminar



Ocenjevalna lestvica: Grading system:

5 - 10, pri cemer velja, da je pozitivna 5-10, a student passes the exam if he is
ocena od 6 - 10 graded from 6 to 10
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