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Predmet:

Course title:

Clanica nosilka/UL Member: ULFS
Studijski programi in stopnja

Strojnistvo - razvojno raziskovalni program,
prva stopnja, univerzitetni

Univerzitetna koda predmeta/University course code:

Koda ucne enote na clanici/UL Member course code:

Predavanja Seminar Vaje

45 30

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:

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

Ni omejitev

Vsebina:

e Aksiomi in zakoni mehanike
- Analiticno podajanje sile
- Definicija podpor in pripadajocih reakcij
2 Statika masne tocke
- Sestavljanje in razstavljanje sil
- Ravnotezje sil
- Definicija momenta dvojice sile
3 Statika togega telesa
- RavnoteZje v ravnini in prostoru
- Varignonov teorem
- Obravnava Gerberjevih konstrukcij

Statika in kinematika

Statics and kinematics

Predavanja/Lectures:

Studijska smer

Ni ¢lenitve (Studijski program)

Klini¢ne vaje

Letnik Semestri
1. letnik 1. semester
0562741
2004-U
Druge oblike Samostojno
Studija delo
50

Gregor Cepon, Miha BolteZar

Obvezni splosni predmet/ Compulsory general course

Slovenscina

Slovenscina

Prerequisites:

No limitations

Content (Syllabus outline):

Axioms and laws of mechanics

- Definition of force

- Definition of supports and associated reactions
2 Statics of mass point

- Addition and resolution of forces
- Equilibrium of forces

- Force couple system

3 Statics of rigid bodies

- Equilibrium in two dimensions

- Varignon's theorem

- Gerber constructions

ECTS



4 Geometrijsko sredisce

- Primeri izpeljav sredis¢a elementarnih likov in
krivulj

- Gouldinovi pravili

- Predstavitev tipov konstrukcijskih elementov

- Notranja in zunanja stati¢na dolocenost sistemov
5 Pali¢ja

- Definicija prereza in notranjih velic¢in v palici

- Metoda prerezov in projekcijska metoda

6 Ravni nosilci

- Definicija prereza in notranjih veli¢in v nosilcu

- Izpeljava zvez med notranjimi veli¢inami

- Risanje diagramov notranjih veli¢in

7 Lomljeni in locni nosilci

- Predstavitev metod resSevanja in prikaza
diagramov notranjih velicin

8 Vrvi in mesani sistemi

- Tockovno obremenjene vrvi

- Zvezno obremenjene vrvi

- Predstavitev metod resevanja mesanih sistemov
9 Trenje

- Suho drsno trenje

- Kotalno trenje

- Trenje med kolutom in vrvjo

10 Kinematika masne tocke

- Definicija osnovnih kinemati¢nih veli¢in in njihovih
medsebojnih zvez

- Predstavitev koordinatnih sistemov

- Premocrtno gibanje

11 Ravninsko in prostorsko gibanje masne tocke
- Predstavitev metod resevanja

12 Kinematika togega telesa (1)

- Definicija translacijskega in rotacijskega gibanja
- Definicija pola hitrosti

- Ravninsko gibanje togega telesa

13 Kinematika togega telesa (2)

- Analiticno doloc¢anje pola hitrosti

- Splosno prostorsko gibanje togega telesa

14 Sestavljeno gibanje

- Definicija absolutnega in relativnega
koordinatnega sistema

- Izpeljava kinematicnih veli¢in sestavljenega
gibanja

15 Sestavljeno gibanje

- Predstavitve metod resevanja

- Predstavitev uporaba osvojenih znanj za resevanje
realnih industrijskih problemov

Temeljna literatura in viri/Readings:

4 Centroids and centers of gravity

- The centers of gravity of two-dimensional bodies
- Theorem of Pappus-Guldinus

- Presentation of structural elements

- Internal and external static determinacy

5 Analysis of Trusses

- Definition of cross-section and a two-force
member of a truss

- The method of joints and method of sections

6 Straight beams

- Internal forces and moments in beams

- Relation among load, shear and bending moment
- Diagrams of internal forces and moments (NTM
diagrams)

7 Not straight and curved beams

- Presentation of solving methods and
determination of internal forces and moments
Cables and mixed systems

- Cables with concentrated loads

- Cables with distributed loads

- Presentation of solving methods for mixed
systems

9. Friction

- The laws of dry friction

- Wheel friction and rolling resistance

- Friction between cable and drum

Kinematics of mass point

- Definition of basic kinematic quantities and their
interrelations

- Presentation of coordinate systems

- Rectilinear motion

Plane and spatial motion of particle

- Presentation of solving methods

12. Kinematics of rigid bodies (1)

- Definition of translational and rotational motion
- Instantaneous center of rotation

- Plane motion of rigid body

Kinematics of rigid bodies (2)

- Analytical definition of instantaneous center of
rotation

- General spatial motion of rigid bodies

14. Motion relative to a moving reference frame
- Definition of absolute coordinate system and
reference frame

- Presentation of kinematic quantities in reference
frame

Motion relative to a moving reference frame

- Presentation of solving methods

- Application of acquired knowledge to real case
structures



1. CEPON G., OSELI A., Statika in kinematika : zapiski s predavanij, letnik, RRP. Ljubljana: Fakulteta za strojnistvo,

Laboratorij za dinamiko strojev in konstrukcij, 2018. 88

BOLTEZAR M., Mehanska nihanja 1.del, druga izdaja, Fakulteta za strojnistvo, 2010

MURSIC M., Osnove tehnigke mehanike 1, Statika, Slovensko drustvo za mehaniko, Ljubljana, 1993

CVETAS F., Statika, Fakulteta za strojnistvo, Ljubljana, 1991

SLAVIC J., Dinamika, mehanska nihanja in mehanika teko¢in, Fakulteta za strojniétvo, Ljubljana, 2014

KUHELJ A., Mehanika, Kinematika, Fakulteta za strojnistvo, Ljubljana, 1983

Beer F. P. in ostali, Vector mechanics for engineers: Statics, McGraw-Hill, 2007

STROPNIK J., Kinematika, zbirka nalog z resitvami, Univerza v Ljubljani, Fakulteta za strojnistvo, Ljubljana, 2014

© N~ WD

Cilji in kompetence:

Cilji:

1. Spoznati osnovne zakonitosti in elemente
mehanike.

2. Spoznati koncept diagrama prostega telesa ter
pojem stati¢ne dolocenosti.

3. Spoznati notranje in zunanje sile v konstrukcijskih
elementih.

4. Spoznati osnove gibanja masne tocke in togega
telesa v ravnini in prostoru.

5. Spoznati model sestavljenega gibanja realnih
inZenirskih sistemov.

Kompetence:

1. Razumevanje osnovnih principov mehanike togih
teles. (S1-RRP+P1-RRP)

2. Sposobnost stati¢ne analize sestavljenih konstrukcij.

(S6-RRP, P3-RRP)

3. Sposobnost kinematske analize sestavljenega
gibanja. (P1-RRP)

4. Uporaba zanj pri analizi realnih inZenirskih
problemov. (S1-RRP, P4-RRP)

Predvideni studijski rezultati:
Znanja:

Poglobljeno poznavanije statike konstrukcijskih
elementov.

Sposobnost dolocevanja obremenitev v konstrukcijskih
elementih in njihovih podporah.

Poglobljeno razumevanje gibanja masne tocke in togega
telesa.

Spretnosti:

1. S1uporaba koncepta diagrama prostega telesa za
dolocitev velikosti obremenitev v konstrukcijskih
elementih.

2. S1.2 uporaba koncepta sestavljenega gibanja za
popis kinematike gibanja kompleksnih sistemov.

Objectives and competences:
Goals:

1. To understand the basic principles and elements of
mechanics.

2. To understand the concept of free-body diagram
and the concept of static determinacy.

3. Toidentify internal and external loads in
construction elements.

4. To correctly evaluate motion of mass point and rigid
body in plane and space.

5. Description of motion relative to a moving
reference frame to model real-case industrial
applications.

Competencies:

1. Understanding the basic principles of rigid body
mechanics. (51-RRP+P1-RRP)

2. Ability to perform static analysis of complex
structures. (56-RRP, P3-RRP)

3. Ability to perform the kinematic analyses of
complex relative motion. (P1-RRP)

4. Ability to formulate mathematical models of real-
case industrial applications. (51-RRP, P4-RRP)

Intended learning outcomes:
Knowledge:

Knowledge of statics principles and general structural
elements.

Ability to determine loads in structural elements and its
supports.

Theoretical and practical knowledge of mass point and
rigid body kinematics.

Skills:

1. S1 A systematic approach to determine the loads in
structural members.

2. S1.2 Concept of relative motion using a moving
reference frame to describe the kinematics of
complex mechanisms.



3. S1.4kriti¢na presoja ustreznosti konstrukcij preko 3. S1.4 Critical assessment of structures trough the
izvedbe stati¢ne analize. static analysis.

Metode poucevanja in ucenja: Learning and teaching methods:

1. P1 Avditorna predavanja z reSevanjem izbranih 1. P1 Lectures with solving of selected theoretical and
teoreti¢nih in prakti¢cno uporabnih primerov. practical examples.

2. P3 Avditorne vaje, kjer se teoreticno znanje s 2. P3Classroom classes where theoretical knowledge
predavanj podkrepi z racunskimi primeri. of the lessons is supported by computational

3. P4 Laboratorijske vaje z prikazom stati¢nih examples.
konceptov na realnih aplikacijah. 3. P4 Laboratory exercises with presentation of static

4. P10 Izvedba interaktivnega poucevanja preko concepts on real applications.
uvajanja anket v realnem c¢asu pri osvajanju novih 4. P10 Conducting interactive teaching techniques by
znanj. introducing real-time surveys.

5. P12 Preverjanje znanja Studentov preko 5. P12 Individual online homework.
individualiziranih domacih nalog v spletni ucilnici. 6. P13 Individual examinations and exams with

6. P13 Preverjanje znanja s kolokviji in izpiti s automatic evaluation.
samodejnim sistemom ocenjevanja pravilnosti
reSevanja.

Nacini ocenjevanija: Delez/Weight Assessment:

Sodelovanje pri laboratorijskih vajah. 5,00 % Laboratory exercises.

Preizkus iz vaj. 65,00 % Exercises exam.

Preizkus iz teorije. 30,00 % Theory exam.

Ustni zagovor predloga ocene Oral defense of the proposed grade

Reference nosilca/Lecturer's references:

Miha Boltezar

1.

RAZPOTNIK, Matej, CEPON, Gregor, BOLTEZAR, Miha. A Smooth contact-state transition in a dynamic model of
rolling-element bearings. Journal of sound and vibration, ISSN 0022-460X. [Print ed.], Sep. 2018, vol. 430, str.
196-213, ilustr.

SKRINJAR, Luka, SLAVIC, Janko, BOLTEZAR, Miha. A Review of continuous contact-force models in multibody
dynamics. International journal of mechanical sciences, ISSN 0020-7403. [Print ed.], Sep. 2018, vol. 145, str.
171-187, ilustr.

CEPON, Gregor, STARC, Blaz, ZUPANCIC, Blaz, BOLTEZAR, Miha. Coupled thermo-structural analysis of a
bimetallic strip using the absolute nodal coordinate formulation. Multibody system dynamics, ISSN 1384-5640,
Dec. 2017, vol. 41, iss. 4, f. 391-402,

KUHAR, Matjaz, CEPON, Gregor, BOLTEZAR, Miha, STIMULAK, Mitja, POGOREVC, Robi, MIHELIC, Ales.
Stiraljnaja masina s reguljirujemimi oporami : RU 2644322 (C1), 2018-02-08. Moskva: Federalnaja sluzba pa
intelektualnoj sobstvenosti, 2018. patentna druZina: P201500270, 2015-11-11; SI125092 (A), 2017-05-31;
EP3168358 (A1), 2017-05-17

Gregor Cepon

1.

RAZPOTNIK, Matej, CEPON, Gregor, BOLTEZAR, Miha. A Smooth contact-state transition in a dynamic model of
rolling-element bearings. Journal of sound and vibration, ISSN 0022-460X. [Print ed.], Sep. 2018, vol. 430, str.
196-213, ilustr. https://ac.els-cdn.com/S0022460X18303316/1-5s2.0-S0022460X18303316-main. pdf?
tid=0053feb6d-b9b1-479b-9db2-02f142a55b55&acdnat=1528357961 a6804519835b68bd2d06a11%9a4e9a336,
doi: 10.1016/].jsv.2018.05.041. [COBISS.SI-ID 16096795], [JCR, SNIP, WoS do 13. 9. 2020: &t. citatov (TC): 2,
Cistih citatov (Cl): 2, Cistih citatov na avtorja (CIAu): 0.67, Scopus do 29. 8. 2020: st. citatov (TC): 2, Cistih citatov



http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;eid=2-s2.0-85048468014
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000436775000013
https://plus.si.cobiss.net/opac7/snip?c=sc=0022-460X+and+PY=2018&amp;r1=true&amp;lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0022-460X+and+PY=2018&amp;r1=true&amp;lang=sl
https://plus.si.cobiss.net/opac7/bib/16096795?lang=sl
https://doi.org/10.1016/j.jsv.2018.05.041
https://ac.els-cdn.com/S0022460X18303316/1-s2.0-S0022460X18303316-main.pdf?_tid=0053fe6d-b9b1-479b-9db2-02f142a55b55&amp;acdnat=1528357961_a6804519835b68bd2d06a119a4e9a336
https://ac.els-cdn.com/S0022460X18303316/1-s2.0-S0022460X18303316-main.pdf?_tid=0053fe6d-b9b1-479b-9db2-02f142a55b55&amp;acdnat=1528357961_a6804519835b68bd2d06a119a4e9a336

(CI): 2, ¢istih citatov na avtorja (CIAu): 0.67], kategorija: 1A1 (Z, A', A1/2); uvrstitev: SCI, Scopus, MBP; tip dela je
verificiral OSICT, tocke: 36.37, §t. avtorjev: 3

BREGAR, Toma?, HOLECEK, Nikola, CEPON, Gregor, RIXEN, Daniel J., BOLTEZAR, Miha. Including directly
measured rotations in the virtual point transformation. Mechanical systems and signal processing, ISSN 0888-
3270, July 2020, vol. 141, str. 1-21, ilustr.
https://www.sciencedirect.com/science/article/pii/S0888327019306612, doi: 10.1016/j.ymssp.2019.106440.
[COBISS.SI-ID 17033755], [JCR, SNIP, WoS do 15. 2. 2021: &t. citatov (TC): 4, Cistih citatov (Cl): 3, ¢istih citatov na
avtorja (ClAu): 0.60, Scopus do 1. 3. 2021: &t. citatov (TC): 6, Cistih citatov (Cl): 5, €istih citatov na avtorja (CIAu):
1.00], kategorija: 1A1 (Z, A', A1/2); uvrstitev: SCI, Scopus, MBP; tip dela je verificiral OSICN, tocke: 32.19, st.
avtorjev: 5

CEPON, Gregor, STARC, Blaz, ZUPANCIC, Blaz, BOLTEZAR, Miha. Coupled thermo-structural analysis of a
bimetallic strip using the absolute nodal coordinate formulation. Multibody system dynamics, ISSN 1384-5640,
Dec. 2017, vol. 41, iss. 4, f. 391-402, ilustr. https://link.springer.com/article/10.1007%2Fs11044-017-9574-7,
doi: 10.1007/511044-017-9574-7. [COBISS.SI-ID 15513627], [JCR, SNIP, WoS do 14. 7. 2019: &t. citatov (TC): 2,
Cistih citatov (Cl): 2, Cistih citatov na avtorja (CIAu): 0.50, Scopus do 29. 2. 2020: st. citatov (TC): 5, Cistih citatov
(CI): 5, Cistih citatov na avtorja (CIAu): 1.25], kategorija: 1A1 (Z, A', A1/2); uvrstitev: SCI, Scopus, MBP; tip dela je
verificiral OSICN, tocke: 27.41, st. avtorjev: 4

JAVORSKI, Matija, CEPON, Gregor, SLAVIC, Janko, BOLTEZAR, Miha. A generalized magnetostrictive-forces
approach to the computation of the magnetostriction-induced vibration of laminated steel structures. |IEEE
transactions on magnetics, ISSN 0018-9464, 2013, vol. 49, no. 11, str. 5446-5453, ilustr.
https://ieeexplore.ieee.org/document/6542757, doi: 10.1109/TMAG.2013.2269316. [COBISS.SI-ID 13091611],
[JCR, SNIP, WoS do 9. 6. 2019: st. citatov (TC): 9, Cistih citatov (Cl): 7, Cistih citatov na avtorja (ClAu): 1.75,
Scopus do 26. 5. 2020: st. citatov (TC): 13, Cistih citatov (Cl): 11, Cistih citatov na avtorja (CIAu): 2.75],
kategorija: 1A3 (Z); uvrstitev: SCI, Scopus, MBP; tip dela je verificiral OSICN, tocke: 20, st. avtorjev: 4

PIRNAT, Miha, €CEPON, Gregor, BOLTEZAR, Miha. Introduction of the linear contact model in the dynamic model
of laminated structure dynamics : an experimental and numerical identification. Mechanism and machine
theory, ISSN 0094-114X, 2013, vol. 64, str. 144-154, ilustr., doi: 10.1016/j.mechmachtheory.2013.02.003.
[COBISS.SI-ID 12732443], [JCR, SNIP, WoS do 14. 11. 2020: st. citatov (TC): 14, Cistih citatov (Cl): 10, ¢istih
citatov na avtorja (ClAu): 3.33, Scopus do 26. 9. 2020: st. citatov (TC): 21, Cistih citatov (Cl): 17, Cistih citatov na
avtorja (ClIAu): 5.67] kategorija: 1A2 (Z, A1/2); uvrstitev: SCI, Scopus, MBP; tip dela je verificiral OSICN tocke:
31.24, st. avtorjev: 3



http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;eid=2-s2.0-84874854115
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000316790800010
https://plus.si.cobiss.net/opac7/snip?c=sc=0094-114X+and+PY=2013&amp;r1=true&amp;lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0094-114X+and+PY=2013&amp;r1=true&amp;lang=sl
https://plus.si.cobiss.net/opac7/bib/12732443?lang=sl
https://doi.org/10.1016/j.mechmachtheory.2013.02.003
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;eid=2-s2.0-84887274355
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000326246500008
https://plus.si.cobiss.net/opac7/snip?c=sc=0018-9464+and+PY=2013&amp;r1=true&amp;lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0018-9464+and+PY=2013&amp;r1=true&amp;lang=sl
https://plus.si.cobiss.net/opac7/bib/13091611?lang=sl
https://doi.org/10.1109/TMAG.2013.2269316
https://ieeexplore.ieee.org/document/6542757
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;eid=2-s2.0-85019761896
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000415109200005
https://plus.si.cobiss.net/opac7/snip?c=sc=1384-5640+and+PY=2017&amp;r1=true&amp;lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=1384-5640+and+PY=2017&amp;r1=true&amp;lang=sl
https://plus.si.cobiss.net/opac7/bib/15513627?lang=sl
https://doi.org/10.1007/s11044-017-9574-7
https://link.springer.com/article/10.1007%2Fs11044-017-9574-7
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;eid=2-s2.0-85074472826
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000529084500005
https://plus.si.cobiss.net/opac7/snip?c=sc=0888-3270+and+PY=2019&amp;r1=true&amp;lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0888-3270+and+PY=2019&amp;r1=true&amp;lang=sl
https://plus.si.cobiss.net/opac7/bib/17033755?lang=sl
https://doi.org/10.1016/j.ymssp.2019.106440
https://www.sciencedirect.com/science/article/pii/S0888327019306612

	Učni načrt predmeta/Course syllabus

