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Pogoji za vključitev v delo oz. za 
opravljanje študijskih obveznosti:

Prerequisites:

Veljajo splošni pogoji za doktorski študij.

 

General prerequisites for the third level 
studies.

Vsebina: Content (Syllabus outline):

Deskriptivni in preskriptivni modeli pri 
konceptualizaciji. Iskanje priložnosti za 
nove izdelke. Analiza problema in 
abstrakcija. Sinteza tehničnega procesa. 
Formiranje konstrukcijskih zahtev in 
»benchmarking«. Funkcijski in pomenski
zakoni. Veriženje fizikalnih zakonov. 
Sinteza osnovnih shematiziranih 
funkcijskih nosilcev (wirk elements). 
Sinteza in povezovanje delovnih 
principov (work principles). Sinteza 
elementarnih tehničnih sistemov s 
pomočjo veriženja fizikalnih zakonov in 
komplementarnih shem. Metode za 
evaluacijo in selekcijo konceptov. 
Opredelitev raziskovalnih in razvojnih 
nalog v posameznih fazah razvojno-
konstrukcijskega procesa. Metode v 
CAD. Model kolaborativnega razvoja 
izdelkov, značilnosti 2-D in 3-D 
modeliranja. Relacije med 2-D in 3-D 
prostorom. Značilni predstavitveni 
modeli. Baza geometrijskih podatkov. 
Zahteve za grafične jezike.

 

Descriptive and prescriptive models of 
conceptualisation; Search for 
opportunities for new products; Problem
analysis and abstraction; Synthesis of 
technical processes; Formation of design
requirements and benchmarkig; 
Function/Means law; Synthesis of 
function structure and synthesis of 
Function/Means Tree; Systematics of 
physical laws; Chaining of physical laws;
Synthesis of basic schemata based on 
function carriers (wirk elements); 
Synthesis of elementary technical 
systems based on chains of physical laws
and complementary basic schemata; 
Methods for evaluation and selection of 
concepts; Definition of research and 
development tasks in various phases of 
design process; Methods of CAD; Model 
of collaborative product development; 
2D and 3D modeling; Relations between 
2D and 3D space; Characteristics of 
model representation, Geometry 
database; Requirements for graphical 
languages.

Temeljna literatura in viri/Readings:

[1] Suh, Nam P. Axiomatic design: advances and applications, New York: Oxford 
University Press, 2001, COBISS.SI ID – 5648155

[2] Roozenburg, N.F.M., Eekels, J. Product design: fundamentals and methods, 
Chichester: John Wiley & Sons, 1995, COBISS.SI ID - 1260827

[3] Chakrabarti, A. Engineering design synthesis: understanding, approaches, and 
tools, London : Springer, cop. 2002, COBISS.SI ID - 5077019



[4] Nachtigall, W., Bionik : Grundlagen und Beispiele für Ingenieure und 
Naturwissenschaftler, 2., vollständig neu bearbeitet Aufl., Berlin [etc.] : Springer, 
2002, COBISS.SI ID - 24460293

[5] Pahl, G., Beitz, W., Feldhusen, J., Grote, K-H. Konstruktionslehre : Grundlagen 
erfolgreicher Produktentwicklung Methoden und Anwendung, 7. Aufl., Berlin, 
Heidelberg: Springer, 2007 (selected chapters), COBISS.SI ID - 10712091

[6] Eris, O. Effective inquiry for innovative engineering design, Boston: Kluwer 
Academic Publishers, cop. 2004, COBISS.SI ID - 10615067

[7] Farin, G. Curves and surfaces for CAGD : a practical guide, 5th ed., San 
Francisco: M. Kaufmann, 2002, COBISS.SI ID - 8016923

Cilji in kompetence: Objectives and competences:

Cilji: 

Temeljni cilj pri tem predmetu je 
poglobiti znanje o modelih in metodah za
razvoj tehničnih sistemov. Prav tako 
želimo usmeriti študenta k 
sistematičnemu delu in razvoju 
kreativnih tehnik v posameznih fazah 
razvojno-konstrukcijskega procesa. 
Študent lahko predstavi zahteve in 
značilnosti za potrebno strukturo 
tehnologij in opreme pri inženirskem 
razvoju izdelka.  

Kompetence: 

Študent je usposobljen za prepoznavanje
in uporabo primerne metode pri razvoju 
izdelka oziroma različnih tehničnih 
sistemov. Usposobljen je, da lahko 
kombinira metode v različnih fazah kot 
pri poglobljeni uporabi znanja. 
Uporablja lahko različne metode 
kreativnih tehnik v posameznih fazah 
procesa, ki zagotavljajo inovativnost. 
Prepoznava primerne metode za 
testiranje  v razvoju kot tudi v 
industrijski uporabi. Posebej je potrebno
poudariti, da je usposobljen za oceno in 
uporabo primerne tako programske kot 
strojne računalniške opreme za 
razvojno-konstrukcijski proces v celoti, 
to je od identifikacije problema do 
realizacije.

Goals: 

The principal goal is to deepen 
knowledge of models and methods for 
development of technical systems. 
Another goal is to stress systematics and
need to develop creativity technics in 
various phases of design process. 
Additional goal is to present 
requirements and properties of 
computer aided tools based on the 
engineering design methods.

Competences:

The student is able to select engineering
design method appropriate for 
development of various technical 
systems. He/she is also able to combine 
various methods using deep knowledge 
of the methods. Another competence is 
the ability to apply creativity technics in 
specific phases of design process, which 
require innovative approaches. Student 
is able to test engineering design 
methods in industrial setting and 
propose upgrades. Another important 
competence is the ability to develop 
computer tools based on the design 
methods, verification and validation of 
the tools in industrial setting.

Predvideni študijski rezultati: Intended learning outcomes:

Študent je usposobljen za prepoznavanje The student is able to select engineering



in uporabo primerne metode pri razvoju 
izdelka oziroma različnih tehničnih 
sistemov. Usposobljen je, da lahko 
kombinira metode v različnih fazah kot 
pri poglobljeni uporabi znanja. 
Uporablja lahko različne metode 
kreativnih tehnik v posameznih fazah 
procesa, ki zagotavljajo inovativnost. 
Prepoznava primerne metode za 
testiranje  v razvoju kot tudi v 
industrijski uporabi. Posebej je potrebno
poudariti, da je usposobljen za oceno in 
uporabo primerne tako programske kot 
strojne računalniške opreme za 
razvojno-konstrukcijski proces v celoti, 
to je od identifikacije problema do 
realizacije.

 

design method appropriate for 
development of various technical 
systems. He/she is also able to combine 
various methods using deep knowledge 
of the methods. Another competence is 
the ability to apply creativity technics in 
specific phases of design process, which 
require innovative approaches. Student 
is able to test engineering design 
methods in industrial setting and 
propose upgrades. Another important 
competence is the ability to develop 
computer tools based on the design 
methods, verification and validation of 
the tools in industrial setting.

Metode poučevanja in učenja: Learning and teaching methods:

Predavanja, laboratorijske vaje, 
seminarsko delo, e-izobraževanje, 
konzultacije. Seminarsko delo v čim večji
meri navezujoče se na področje 
doktorskega raziskovanja. Študij z 
uporabo priporočene literature.

 

Lectures, laboratory practice & seminar 
work, e-education, consulting. The 
seminar work is related, as much as 
possible, to the student's doctoral 
research field. Study on a recommended 
literature basis.

Načini ocenjevanja: Delež/Weight Assessment:

Način (pisni izpit, ustno 
izpraševanje, naloge, 
projekt): - naloge (10%) - 
projekt (seminarska 
naloga) (70%) - ustno 
izpraševanje (20%)

Method (written exam, 
oral examination, 
assignments, project) •

assignments (10%) 
• project (seminar 
assignment) (70%) •

oral examination 
(20%)

Ocenjevalna lestvica: Grading system:

5 - 10, pri čemer velja, da je pozitivna 
ocena od 6 - 10

5 - 10, a student passes the exam if he is
graded from 6 to 10

Reference nosilca/Lecturer's references:

izr. prof. dr. Nikola VUKAŠINOVIĆ

ZORKO, Damijan, WEI, Peitang, VUKAŠINOVIĆ, Nikola. The effect of gear-



manufacturing quality on the mechanical and thermal responses of a polymer-gear 
pair. Journal of computational design and engineering. Feb. 2024, vol. 11, iss. 1, 
str. 195-211, ilustr. ISSN 2288-5048. 
https://academic.oup.com/jcde/article/11/1/195/7589742, https://repozitorij.uni-
lj.si/IzpisGradiva.php?id=154566, DOI: 10.1093/jcde/qwae010. [COBISS.SI-ID 
186260739], [JCR, SNIP, WoS, Scopus]

URBAS, Uroš, HRGA, Timotej, POVH, Janez, VUKAŠINOVIĆ, Nikola. Novel 
alignment method for optical 3D gear metrology of spur gears with a plain 
borehole. Measurement : journal of the International Measurement Confederation. 
[Print ed.]. Mar. 2022, vol. 192, str. 1-10, ilustr. ISSN 0263-2241. 
https://www.sciencedirect.com/science/article/pii/S0263224122001336, 
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=135122, DOI: 
10.1016/j.measurement.2022.110839. [COBISS.SI-ID 98561539], [JCR, SNIP, WoS 
do 7. 1. 2024: št. citatov (TC): 6, čistih citatov (CI): 5, čistih citatov na avtorja 
(CIAu): 1.25, Scopus do 30. 12. 2023: št. citatov (TC): 8, čistih citatov (CI): 7, čistih 
citatov na avtorja (CIAu): 1.75]

URBAS, Uroš, ZORKO, Damijan, VUKAŠINOVIĆ, Nikola, ČERNE, Borut. 
Comprehensive areal geometric quality characterisation of injection moulded 
thermoplastic gears. Polymers. Feb. 2022, vol. 14, iss. 4, str. 1-19, ilustr. ISSN 
2073-4360. https://www.mdpi.com/2073-4360/14/4/705, 
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=135121, DOI: 
10.3390/polym14040705. [COBISS.SI-ID 97321219], [JCR, SNIP, WoS do 21. 3. 
2024: št. citatov (TC): 12, čistih citatov (CI): 9, čistih citatov na avtorja (CIAu): 2.25,
Scopus do 13. 3. 2024: št. citatov (TC): 13, čistih citatov (CI): 10, čistih citatov na 
avtorja (CIAu): 2.50]

URBAS, Uroš, ZORKO, Damijan, ČERNE, Borut, TAVČAR, Jože, VUKAŠINOVIĆ, 
Nikola. A method for enhanced polymer spur gear inspection based on 3D optical 
metrology. Measurement : journal of the International Measurement Confederation.
[Print ed.]. Feb. 2021, vol. 169, str. 1-14, ilustr. ISSN 0263-2241. 
https://www.sciencedirect.com/science/article/pii/S0263224120311052, 
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=121536, DOI: 
10.1016/j.measurement.2020.108584. [COBISS.SI-ID 32573699], [JCR, SNIP, WoS 
do 14. 4. 2024: št. citatov (TC): 33, čistih citatov (CI): 21, čistih citatov na avtorja 
(CIAu): 4.20, Scopus do 15. 3. 2024: št. citatov (TC): 35, čistih citatov (CI): 24, 
čistih citatov na avtorja (CIAu): 4.80]
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