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Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:

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

Veljajo splosni pogoji za doktorski studij.

Vsebina:

Teorija in podrobna analiza mehanizmov
in tehnologij odrezovalnih procesov.
Mehanizmi nastajanja odrezka pri
rezalnih orodjih z dolo¢eno in
nedoloceno geometrijo. Pojavi na
rezalnem robu in obdelani povrsini v
povezavi s potekom rezalnih sil, -
stati¢ne / dinamicne in vpliv vibracij na
obdelovalni proces. Teorija in analiza
integritete obdelane povrsine.

Raziskave poteka mehanizma obrabe
orodij, usmeritve pri razvoju orodij,
rezalnih materialov in obdelovalnost
sodobnih materialov. Postopki obdelave
z odrezavanjem v kombinaciji z drugimi
postopki; fina / precizna obdelava,
visoko-hitrostna obdelava in trajnostna
obdelava. Nadzor rezalnega procesa v
smislu modeliranja procesov (obrabe
orodja, integriteta obdelane povrsine,
sile pri odrezavanju, tvorjenje in oblike
odrezkov,itd.).

Teorija trajnostnega razvoja in aplikacija
na odrezovalne procese z uporabo novih
tehnologij obdelave (kriogeno
odrezavanje, odrezavanje z visoko
tlacnim dovodom hladilno mazalnih
sredstev, itd.).

Predavanja/Lectures:

Izbirni predmet /Elective course

Anglescina, Slovensc¢ina

Anglescina, Slovenscina

Prerequisites:

General prerequisites for the third level
studies.

Content (Syllabus outline):

Development of combined and special
machining processes with emphasis on
micro-technologies. State and
development of special machining
technologies and corresponding
machining systems in the world and the
local environment.

Determination of processes regarding
the type of cutting energy. Analysis of
energy models for mechanical,
electrochemical, chemical and
electrothermal machining processes.

Influence on machining material due to
processes of cutting and deposition.
Study of specific events in micro and
macro machining of products.

Analysis of physical and chemical
properties and technologic
characteristics of special machining
processes. Grinding in magnetic field,
electrochemical grinding, ultrasonic
machining, abrasive water jet
machining, cutting with CO2 laser,
electron and ion beam machining,
electro-discharge machining, chemical
and electrochemical machining and
lithography.

Measuring methods and methods of
identification of special machining
processes, attributive description of
process characteristics, methods of
process parameters acquisition.
Alternative technological design
methods and optimization of technology



Temeljna literatura in viri/Readings:

in view of quality, economy, ecology and
sustainable development.

Application of acquired knowledge: in
the context of the seminar work and
practical exercises the student will apply
acquired knowledge on an example with
reference to his Ph.D. thesis.

[1] Energy efficient manufacturing: theory and applications. Hoboken (N]J); Beverly
(MA): Wiley; Scrivener Publishing, 2018, str. XIV, 451. ISBN 978-1-118-42384-4,

[COBISS.SI-ID 158647811]

[2] Modern manufacturing processes. Hoboken (N]J): Wiley, 2020, str. XXI, 514.
ISBN 978-1-118-07192-2, [COBISS.SI-ID 149649411]

[3] M. P. Groover, Fundamentals of modern manufacturing: materials, processes,
and systems, 7th ed. Hoboken (N]): John Wiley & Sons, 2020, str. XIV, 703, 71, 14.
ISBN 978-1-119-72201-4, [COBISS.SI-ID 146641667]

[4]]. Kopac€, Odrezavanje: teoreticne osnove in tehnoloski napotki. Ljubljana [i. e.]
Domzale: [samozal.] J. Kopac, 2008, str. 264. ISBN 978-961-245-583-5, [COBISS.SI-

ID 241209856]

[5] Z. Bi in X. Wang, Computer aided design and manufacturing. Hoboken, NJ;
[New York, New York]: John Wiley & Sons, Inc.; ASME Press, 2020, str. XXI, 18 f.,
617. ISBN 978-1-119-53421-1, [COBISS.SI-ID 44464899]

Cilji in kompetence:

Cilji:

Studentu prikazati vlogo in pomen
odrezovalnih procesov, teorije
odrezavanja skozi mehanizme
odrezavanja, mehanizme tvorjenja

odrezkov, mehanizme obrabe rezalnih
orodjij.

Nadgradnja teorije odrezavanja s
poudarkom na tehnologijah odrezavanja
pri razlicnih odrezovalnih
procesih/postopkih (struzenje, vrtanje,
frezanje, vrezovanje navojev,
povrtavanje, brusenje, poliranje, super
fini$, honanje, itd.). Senzorski nadzor in
modeliranje procesov ter nac¢rtovanje
tehnologij s parametri obdelave.
Seznanitev slusateljev s sodobnimi
tehnologijami odrezavanja, rezalnimi
orodji in vplivi hladilno mazalnih
sredstev na njih ter dolocitev le teh za
zagotavljanje trajnostne obdelave.

Objectives and competences:
Goals:

* Deeper understanding of physical
processes in nonconventional
machining technologies and their
technological performances.

* Applications/role of micro-
technologies in modern production
processes

Competences:

* Mastering of nonconventional
technologies and processes, ability to
optimize technological solutions.

* Identification, metrology, monitoring,
modeling, simulation and control of
processes



Kompetence:

* Obvladovanje teorije odrezovalnih
procesov, mehanizmi tvorjenja
odrezkov, mehanizmi obrabe orodij,
itd., ki so povezani s specificnostmi
izdelkov kot: materiali in njihova
termomehanska stanja, oblikovni
atributi, zahtevane natancnosti,
stanja povrsin, itd.

* Sposobnost modeliranja in
senzorskega nadziranja odrezovalnih
procesov.

* Sposobnost optimiranja odrezovalnih
procesov.

* Sposobnost ocenitve principov
trajnostnega razvoja in aplikacije
njihovih principov.

Predvideni Studijski rezultati:

Obvladovanje teorije odrezovalnih
procesov, mehanizmi tvorjenja odrezkov,
mehanizmi obrabe orodij, itd., ki so
povezani s specificnostmi izdelkov kot:
materiali in njihova termomehanska
stanja, oblikovni atributi, zahtevane
natancnosti, stanja povrsin, itd.

Sposobnost modeliranja in senzorskega
nadziranja odrezovalnih procesov.

Sposobnost optimiranja odrezovalnih
procesov.

Sposobnost ocenitve principov
trajnostnega razvoja in aplikacije
njihovih principov.

Metode poucevanja in ucenja:

Predavanja, laboratorijske vaje,
seminarsko delo,e-izobrazevanje,
konzultacije. Seminarsko delo v ¢im vedji
meri navezujoce se na podrocje
doktorskega raziskovanja. Studij z
uporabo priporocene literature.

Nacini ocenjevanja:

Ustni izpit, porocilo o
seminarskem delu. Pogoj
za opravljanje ustnega

Delez/Weight

Intended learning outcomes:
Knowledge and understanding:

* Mastering of nonconventional
technologies and processes, ability to
optimize technological solutions.

* Identification, metrology, monitoring,
modeling, simulation and control of
processes

Learning and teaching methods:

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.

Assessment:

Oral exam, report on
seminar work. The
condition for admission to



izpita je uspesno izdelano oral exam is successful

in pozitivno ocenjeno completion of seminar
seminarsko delo. ¢ work, rewarded with a
seminarsko delo passing grade. * project
(60%) - ustno (seminar assignment)
izprasevanje (40%) (60%) * oral

examination (40%)

Ocenjevalna lestvica: Grading system:
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prof. dr. Franci PUSAVEC
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