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Vista predmeta/Course type:  Izbirni strokovni predmet/Elective specialised course
Jeziki/Languages: Predavanja/Lectures: Slovens¢ina

Vaje/Tutorial: Slovenséina
Pogoji za vkljucitev v delo oz. za opravljanje Prerequisites:
studijskih obveznosti:
Izpolnjevanje pogojev za vpis v Visokosolski Meeting the enrollment conditions for the
strokovni Studijski program I. stopnje Strojnistvo - MECHANICAL ENGINEERING - Project
Projektno aplikativni program. Oriented Applied Programme.
Vsebina: Content (Syllabus outline):
1. Predavanje: Uvod v konstruiranje na utrujanje. 1. Lecture: Introduction into fatigue design.
2. Predavanje: Obdelava naklju¢nih zgodovin 2. Lecture: Treatment of random load histories:

obremenitev: - Compression and filtering.




- Komprimiranje in filtriranje.
3. Predavanje: Stevne metode:

- Enoparametri¢ne in dvoparametricne.

4. Predavanje: Naprave za teste utrujanja in lezenja:
- Moznosti in omejitve.

5. Predavanje: Preskusanci za teste utrujanja in
lezenja.

6. Predavanje: Posebne zahteve za preskusanje
ploscatih preskusancev in preskusanje pri visokih
oziroma nizkih temperaturah.

7. Predavanje: Velikocikli¢no utrujanje:

- SN krivulje za razli¢cne materiale in koncentratorje
napetosti.

- Standardni postopki dolo¢itve SN krivulj z
raztrosi.

8. Predavanje: Vpliv oblike izdelka na koncentracije
napetosti:

- Zarezni in podporni ucinek.

- Povezava z velikostjo obremenitve.

9. Predavanje: Vpliv oblike izdelka na koncentracije
napetosti:

- Principi dobrega in slabega oblikovanja glede na
koncentracije napetosti.

10.  Predavanje: Malocikli¢no utrujanje. Stabilizirane
cikli¢cne napetostno - deformacijske krivulje:

- Standardni postopki dolocitve napetostno -
deformacijskih krivulj.

11.  Predavanje: Malocikli¢no utrujanje. EN krivulje
za razlicne materiale in koncentratorje napetosti:

- Standardni postopki dolo¢itve EN krivulj z
raztrosi.

12.  Predavanje: Trajna dinamicna trdnost:

- Postopki dolocitve trajne dinamicne trdnosti.

13.  Predavanje: Cikli¢cno lezenje in relaksacija:

- Krivulje lezenja.

- Postopki dolo¢itve krivulj lezenja.

14. Predavanje: Rast utrujenostnih poskodb:

- Kirivulje rasti utrujenostnih poskodb.

- Postopki dolo¢itve krivulj rasti utrujenostnih
poskodb.

15.  Predavanje: Programska oprema za vrednotenje
na utrujanje in lezenje.

Temeljna literatura in viri/Readings:

3. Lecture: Counting methods:

- Univariate and bivariate.

4. Lecture: Hardware for fatigue and creep tests:

- Possibilities and limitations.

5. Lecture: Test specimens for fatigue and creep
tests.

6. Lecture: Special requests regarding flat specimen
testing and testing at high or low temperatures.

7. Lecture: High cycle fatigue:

- SN curves for different materials and stress
concentrations.

- Standardized procedures for SN curve and its
scatter determination.

8. Lecture: Product shape influence on stress
concentrations:

- Notch effect and support effect.

- Load magnitude and notch and support effect.
9. Lecture: Product shape influence on stress
concentrations:

- Principles of good and bad design regarding stress
concentrations.

10.  Lecture: Low cycle fatigue. Stabilized cyclic
stress - strain curves:

- Standardized procedures for stress - strain curve
determination.

11.  Lecture: Low cycle fatigue. EN curves for
different materials and stress concentrations:

- Standardized procedures for EN curve and its
scatter determination.

12.  Lecture: Endurance limit:

- Procedures for endurance limit determination.
13.  Lecture: Cyclic creep and relaxation:

- Creep curves.

- Procedures for creep curve determination.

14.  Lecture: Crack growth:

- Crack growth curves.

- Procedures for crack growth curve determination.
15.  Lecture: Software equipment for fatigue and
creep evaluations.

1. Dowling, Norman E. ; Kampe, Stephen L. ; Kral, Milo V. Mechanical behavior of materials : engineering
methods for deformation, fracture, and fatigue [COBISS.SI-ID 52374787]

2. Farahmand, Bahram ; Bockrath, George ; Glassco, James. Fatigue and fracture mechanics of high risk
parts : application of LEFM & FMDM theory [COBISS.SI-ID 18108677]

3. Dowling, Norman E. Mechanical behavior of materials : engineering methods for deformation, fracture,

and fatigue [COBISS.SI-ID 12600859]

Cilji in kompetence:

Cilji:

1. Spoznati nac¢ine obdelave nakljucnih zgodovin
obremenitev ter Stevne metode.

2. Spoznati naprave za teste utrujanja in lezenja.

Obijectives and competences:

Objectives:

1. Gain knowledge of processing random loading
histories and counting methods.

2. Gain knowledge of test rigs for fatigue and creep
tests.


https://plus.cobiss.net/cobiss/si/sl/bib/52374787
https://plus.cobiss.net/cobiss/si/sl/bib/18108677
https://plus.cobiss.net/cobiss/si/sl/bib/12600859

3. Spoznati preskusance za teste utrujanja in lezenja
ter posebnosti preskusanja ploscatih
preskusancev in preskusanja pri nizkih oziroma
visokih temperaturah.

4. Spoznati vzroke za koncentracije napetosti ter
dobre in slabe prakse oblikovanja izdelkov.

5. Spoznati standardne postopke dolocitve
materialnih parametrov utrujanja in lezenja.

6. Spoznati programsko opremo za vrednotenje na
utrujanje in lezenje.

Kompetence:

1. S1-PAP: Sposobnost uporabe postopkov za
cksperimentalno dolocanje materialnih
parametrov utrujanja in lezenja v praksi.

2. S9-PAP: Upostevanje varnostnih in
funkcionalnih nacel pri izvajanju preskusov
utrujanja in lezenja.

3. S12-PAP: Sposobnost uporabe programske
opreme za izvajanje preskusov utrujanja in
lezenja ter za vrednotenja na utrujanje in lezenje.

4. P4-PAP: Poznavanje osnovne merilne
instrumente in merilne verige za preskuse
utrujanja in lezenja.

5. P7-PAP: Pozna nekatera potrebna programska
orodja za racunalnisko obdelavo podatkov.

Predvideni $tudijski rezultati:

Znanja:

Z.1: Poglobljeno strokovno teoreti¢no in prakticno
znanje na dolo¢enem podrodju, podprto s SirSo
teoreti¢no in metodolosko osnovo:

* Razumevanje naklju¢nih obremenitvenih signalov
in pridobivanje klju¢nih informacij.

* Razumevanje delovanja preskusevalis¢ za teste
utrujanja in lezenja ter priprave testov.

* Razumevanje parametricnega opisa rezultatov
meritev in obdelave podatkov.

Spretnosti:

S1.1 Izvajanje kompleksnih operativno-strokovnih
opravil, ki vkljucujejo tudi uporabo metodoloskih
orodij:

* Dolocitev zdrzljivostnih krivulj.

* Oblikovanje izdelkov s ciljem nizkih koncentracij
napetosti.

S1.2 Obvladovanje zahtevnih, kompleksnih delovnih
procesov ob samostojni uporabi znanja v novih
delovnih situacijah:

* Izvedba preskusov za dolocitev zdrzljivostnih
krivulj.

Metode poucevanja in ucenja:

P1: Avditorna predavanja z reSevanjem izbranih
teoreti¢nih in prakti¢cno uporabnih primerov.

P7: Studij literature in razprava - $tudentje na
predavanjih razlozijo del snovi, ki so jo nastudirali
sami.

3. Gain knowledge of fatigue and creep specimens
as well as peculiarities of flat specimens and
testing at high and low temperatures, respectively.

4.  Gain knowledge of causes for peak stresses as
well as good and bad design of products.

5. Gain knowledge of standard procedures to
determine fatigue and creep material parameters.

6. Gain knowledge of computer software to
evaluate fatigue and creep.

Competences:

1. S1-PAP: The ability to use procedures for
experimental determination of fatigue and creep
material parameters in the practice.

2. S9-PAP: Considering the safety, functional,
economic and environmental principles in fatigue
and creep experiments.

3. S12-PAP: The ability to use information and
communications technology in performing
fatigue and creep tests as well as in evaluating
fatigue and creep.

4. P4-PAP: Knowing the basic measuring
instruments and measuring chains used to test
fatigue and creep.

5. P7-PAP: Knowing some software tools necessary
for computer data processing.

Intended learning outcomes:

Knowledge:

Z.1: In-depth professional theoretical and practical
knowledge of a certain field, supported by a broader
theoretical and methodological fundament:

* Understanding of random load signals and
extraction of the key information

* Understanding of working principles of test rigs
for fatigue and creep tests as well as understanding of
a test setup.

* Understanding of parametric description of the
test results and data processing.

Skills:

S1.1 Performance of complex operational-
professional tasks which include the use of
methodological tools:

*  Determination of durability curves.

*  Design of products targeting forms with low peak
stresses.

S1.2 Mastering of demanding, complex operational
processes and autonomous use of knowledge in new
professional circumstances:

» Performance of tests for determination of
durability curves.

Learning and teaching methods:

P1: Auditory lectures including solution procedures
for selected theoretical and practical examples.

P7: Literature study and discussion — students explain
a part of the syllabus at the auditory lectures which
they have acquainted themselves with by self-study.



P3: Avditorne vaje, kjer se teoreti¢no znanje s P3: Auditory exercises where theoretical knowledge

predavanj podkrepi z racunskimi primeri. gained at auditory lectures is substantiated by
P4: Laboratorijske vaje, kjer se teoreti¢no znanje s numerical examples.
predavanj podkrepi z laboratorijskimi preskusi. P4: Laboratory exercises where theoretical knowledge

gained at auditory lectures is substantiated by
laboratory experiments.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Teoreti¢ne vsebine (predavanja). 50,00 % Theoretical knowledge (lectures).
Samostojno delo na vajah. 35,00 % Individual work at exercises.

Delo na laboratorijskih vajah (vklju¢no s 15,00 % Work at laboratory exercises (including
porodili). reports).

Ocenjevalna lestvica: Grading system:

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

6 to 10
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