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Vsebina:

1. Predavanje: Osnove standardov in
tehniskih predpisov - struktura
standardov in tehniskih predpisov.

2. Predavanje: Teorija preracuna gredi
in osi na utrujanje:

- Upogibne in torzijske napetosti v
gredi;

- Dinamicni faktor obremenitev;

- Geometrijski prehodi pri gredeh in
oseh.

3. Predavanje: Podrobni preracun
gredi in osi na utrujanje po standardu
DIN 743.

4. Predavanje: Teorija preracuna
prednapetih vija¢nih spojev v nosilnih
strojnih konstrukcijah:

- Prenos osne, preéne in momentne
obremenitve na vijake;

- Razporeditev vijakov v spoju;

- Princip nosenja obremenitve.

5. Predavanje: Teorija preracuna
prednapetih vija¢nih spojev v nosilnih
strojnih konstrukcijah:

- Necentricne obremenitve vijakov.
6. Predavanje: Oblikovanje
prednapetih vijacnih spojev v nosilnih
strojnih konstrukcijah po standardu
SIST EN 1993 - 1-8 (iz serije EVROKOD
3).

7. Predavanje: Preracun prednapetih
vijaCnih spojev v nosilnih strojnih
konstrukcijah po standardu SIST EN
1993 - 1-8 (iz serije EVROKOD 3).

8. Predavanje: Preracun zvarnih spojev
v nosilnih strojnih konstrukcijah:

- Zaostale napetosti v zvarnih spojih;
- Oblike zvarnih spojev in dolocitev
napetosti v njih.

9. Predavanje: Preracun zvarnih spojev
v nosilnih strojnih konstrukcijah:

- Obremenitveni spekter zvara;

- Vpliv srednje obremenitve v zvaru;
- Oblikovna in dopustna napetost
zvara.

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

Content (Syllabus outline):

1. Lecture: Introduction to standards
and technical prescriptions - structure
of standards and technical prescriptions.
2. Lecture: Theory of fatigue
evaluation for shafts and axles:

- Bending and torsional stresses in
shafts;

- Dynamic factor of loading;

- Geometric details for shafts and
axles.

3. Lecture: Strength calculation for
shafts and axles according to DIN 743
standard.

4. Lecture: Theory of calculation for
pre-stressed bolts in load-carrying
structures:

- Transfer of torques, bending
moments, axial and lateral forces to
bolts;

- Distribution of bolts in a bolted joint;
- Principle of load distribution over the
bolts in the joint.

5. Lecture: Theory of calculation for
pre-stressed bolts in load-carrying
structures:

- Eccentric bolt loads.

6. Lecture: Design of pre-stressed bolt
joints in load-carrying structures
according to standard SIST EN 1993 - 1-
8 (from a series of EUROCODE 3
standards).

7. Lecture: Calculation of pre-stressed
bolt joints in load-carrying structures
according to standard SIST EN 1993 - 1-
8 (from the series of EUROCODE 3
standards).

8. Lecture: Calculation of welded
joints in load-carrying structures:

- Residual stresses in welded joints;

- Geometry of welded joints and stress
calculation according to the welded-joint
geometry.

9. Lecture: Calculation of welded
joints in load-carrying structures:



10. Predavanje: Preracun zvarnih
spojev v jeklenih nosilnih strojnih
konstrukcijah po standardih SIST EN
1993 - 1-8 in SIST EN 1993 - 1-9 (oba iz
EVROKOD 3).

11. Predavanje: Preracun zvarnih
spojev v aluminijastih nosilnih strojnih
konstrukcijah po standardih SIST EN
1999 - 1-1 in SIST EN 1999 - 1-3 (oba iz
EVROKOD 9).

12. Predavanje: Tlacne posode:

- Mejne vrednosti nosilnosti za razlicne
obremenitvene primere;

- Napetostno-deformacijsko stanje v
cilindicnem delu tlacne posode;

- Izpeljava kotlovske enacbe.

13. Predavanje: Oblikovanje dna in
prikljuckov tlacne posode:

- Razli¢ne oblike dna tlacne posode;

- Napetostno-deformacijsko stanje v
ravnem in sfericnem dnu tlacne posode;
- Napetostno-deformacijsko stanje med
prehodom v dno tla¢ne posode;

- Prikljucki na tla¢nih posodah.

14. Predavanje: Preracun tla¢nih
posod po Direktivi 2014/68-EU in
standardu SIST EN 13445-3.

15. Predavanje: Uporaba numeri¢nih
metod pri preracunu tla¢nih posod.

Temeljna literatura in viri/Readings:

- Loading spectrum of a welded joint;
- Influence of a mean stress in the
welded joint;

- Geometric and allowable stress in the
welded joint.

10. Lecture: Calculation of welded
joints in load-carrying structures
according to standards SIST EN 1993 -
1-8 and SIST EN 1993 - 1-9 (both from
the series of EUROCODE 3 standards).
11. Lecture: Calculation of welded
joints in load-carrying structures
according to standards SIST EN 1993 -
1-8 and SIST EN 1993 - 1-9 (both from
the series of EUROCODE 3 standards).
12. Lecture: Pressure vessels:

- Limiting strength criteria for
different load cases;

- Stress-strain distribution in a
cylindrical part of a pressure vessel;

- Derivation of a boiler equation.

13. Lecture: Designing a bottom and
the attachments of the pressure vessel:
- Different geometries of pressure
vessel bottoms;

- Stress-strain distribution in a flat and
spherical bottom of the pressure vessel;
- Stress-strain distribution in a toroidal
transition between the cylindrical and
spherical parts of the pressure vessel;

- Attachments of the pressure vessel.
14. Lecture: Calculation of pressure
vessels according to directive 2014/68-
EU and standard SIST EN 13445-3.

15. Lecture: Application of numerical
methods for calculation of the pressure
vessels.
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9. Standard SIST EN 13445-3.

Cilji in kompetence:

Cilji:

1. Spoznati ustroj tehni¢nih standardov
in njihovo uporabo v praksi.

2. Poglobljeno spoznati teoreticno
ozadje in uporabo standardov na
izbranih podrocjih strojnih nosilnih
konstrukcij.

3. Spoznati omejitve posameznih
standardov.

4. Spoznati uporabnost standardov tudi
v povezavi z numeric¢no analizo
strojnih konstrukcij.

Kompetence:

1. S1-PAP: Sposobnost uporabe
tehniskih standardov v praksi.

2. S9-PAP: Sposobnost upostevanja s
standardi predpisanih varnostnih, in
funkcionalnih omejitev pri
vrednotenju strojnih konstrukcij.

3. P6-PAP: Obvladovanje samostojnega
projektnega dela na podrocju analize
varjenih in vijacenih konstrukcij,
tlacnih posod ter rotirajocih strojnih
elementov.

4. P7-PAP: Poznavanje programskih
orodij za racunalnisko analizo
konstrukcij: Ansys, Abaqus.

5. P8-PAP: Obvladovanje osnovnih in
specificnih znanj s podrocja snovanja,
obratovanja in vzdrzevanja strojnih
konstrukcij.

Predvideni Studijski rezultati:

Znanja:

Z1: Poglobljeno strokovno teoreti¢no in
prakti¢no znanje na dolocenem
podrocju, podprto s Sirso teoreti¢no in
metodolosko osnovo:

* Razumevanje sistema standardizacije
s podrocja tehnike.

* Poglobljeno razumevanje principov
nosilnosti in odpovedi rotirajocih

Objectives and competences:
Objectives:

1. To learn structure of technical
standards and their application in
practice.

2. To get a deep knowledge of
theoretical background and a skill of
standard application in selected
fields of structure design.

3. To understand the limits of the
individual standards.

4. To train application of standards in
combination with numerical analyses
of mechanical structures.

Competences:

1. S1-PAP: The ability to use the
technical standards in the practice.

2. S9-PAP: Considering the safety,
functional, economic and
environmental principles in their
work that are prescribed with
standards.

3. P6-PAP: Mastering independent
project work in the field of analysis of
bolted and welded structures,
pressure vessels and rotating
machine elements.

4. P7-PAP: Knowing some software tools
necessary for computer aided
analysis: Ansys, Abaqus.

5. P8-PAP: Mastering the basic and
required specific knowledge from the
field of engineering design, machine
operation and maintenance.

Intended learning outcomes:

Knowledge:

Z1: Thorough professional theoretical
and practical knowledge in a selected
field of expertise that is supported with
a broad theoretical and methodological
basis:

* Understanding a technical
standardisation system.

* Deep understanding of principles



strojnih elementov in nosilnih strojnih
konstrukcij;

* Poglobljeno razumevanje principov
oblikovanja za izbrane konstrukcije in/ali
konstrukcijske elemente.

Spretnosti:

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

* Izvedba natanc¢nih trdnostnih
preracunov v skladu s standardi za
izbrane konstrukcije in/ali
konstrukcijske elemente.

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

* Uporaba ra¢unalnisko podprtih
tehnologij za nacrtovanje in analizo
obnasanja naprav v realnih obratovalnih
razmerah.

Metode poucevanja in ucenja:

1. P1: Avditorna predavanja z
reSevanjem izbranih - za podrocje
znacilnih - teoretic¢nih in prakti¢no
uporabnih primerov.

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

3. P7: Studij literature in razprava.

4. P8: Izdelava in predstavitev
aplikativnih seminarskih nalog.

5. P12: Individualizirane domace naloge
v spletni ucilnici.

related to load-carrying capacity and
failure of rotating machine elements and
structures with a load-carrying function.
* Deep understanding of design
principles for the selected structural and
machine elements.

Skills:

S1.1 Executing complex operational-
professional tasks that incorporate
usage of methodological tools:

* Performing exact strength
calculations according to the
corresponding standards for the
selected structural and machine
elements.

S1.2 Mastering demanding and complex
work processes by independent usage of
knowledge in new working situations:

* Application of computer aided
technologies for design and analysis of
machines in real operating conditions.

Learning and teaching methods:

1. P1: Auditorial lectures with solving
selected field-specific theoretical and
applied use cases.

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

3. P7: Literature study and discussion.

4. P8: Making and presenting applied
seminar exercises.

5. P12: Individualised homeworks in a
web classroom.

Nacini ocenjevanja: Delez/ Assessment:

Weight
Teoreti¢na znanja (pisni kolokviji 50,00 % Theoretical knowledge (written
in izpit z opcijskim ustnim colloquia and exam with an
Zagovorom). optional oral examination).
Aplikativne seminarske naloge 20,00 %  Applied seminar exercises
(porocila s predstavitvami). (reports with presentations).
Avditorne vaje (porocila). 10,00 %  Auditorial exercises (reports).
Pisni preskus prakticnega znanja, 20,00 % Written examination of practical

osvojenega na vajah.

knowledge that was acquired in
exercises.
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