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Jeziki/Languages:

Vaje/Tutorial:

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

Veljajo splosni pogoji za doktorski Studij.

Vsebina:

Eksperimentalna modalna analiza,
obratovalna modalna analiza.
Identifikacija ter obravnavanje
lokaliziranih nelinearnosti v kompleksnih
strukturah ter njihovo veljavno
modeliranje.

Spektralne analize pri
eksperimentalnem delu v dinamiki.
Neparametri¢ne in parametri¢ne
metode. Fourierjeva razclemba v
frekvenc¢nem prostoru, diskretna
Fourierjeva transformacija.

Uporaba spektralnih analiz visjih redov
za detekcijo nelinearnosti s poudarkom
na bispektralnih ter bikoherenc¢nih
analizah. Problem kvalitete cenilk.

Uporaba val¢nih analiz za nestacionarno
dinamiko. Dolo¢evanje lastnih frekvenc,
modalnega dusSenja ter lastnih oblik z
uporabo zvezne valCne transformacije.

Modeliranje ter identifikacija
strukturnega dusenja.

Problematika robnih in vmesnih pogojev,
modeliranje ter identifikacija.

Obravnava dinamike v faznem prostoru,
pravem ter rekonstruiranem.

Doloc¢evanje nelinearnih lastnih oblik.

Uporaba nelinearne dinamike struktur v
tehniskih sistemih za prepoznavo napak
ter vibracijskega obnasanja.

Temeljna literatura in viri/Readings:

Predavanja/Lectures:

Anglescina, Slovenscina

Anglescina, Slovenscina

Prerequisites:

General prerequisites for the third level
studies.

Content (Syllabus outline):

Experimental modal analysis,
operational modal analysis.
Identification and modelling of localised
nonlinearities in complex structures and
their valid modelling.

Spectral analysis at experimental work
in structural dynamics. Non-parametric
and parametric methods. Fourier
decomposition of signals, discrete
Fourier transform.

Higher order spectral analyses to detect
nonlinearities in the time series.
Bispectral and bicoherence analyses.
The quality of estimates.

Continuous wavelet transform in
nonstationary dynamics. Modal
parameters estimation using continuous
wavelet transform.

Identification and modelling of
structural damping.

Boundary and intermediate conditions,
identification and modelling.

Nonlinear dynamics in the phase space,
real and reconstructed. Nonlinear
normal modes.

Nonlinear structural dynamics in order
to detect faults in products. The design
aspects of end-of-line control devices.
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Cilji in kompetence:

Cilji:

Studentu prikazati vlogo in pomen
znanja iz specificnih dinamskih pojavov,
katerih obvladovanje je potrebno za
nacrtovanje realnih inzZenirskih izdelkov,
ki vsebujejo tudi gibajoce dele oz. so
podvrzeni dinamic¢nim obremenitvam.
Posebej so poudarjena znanja za
vibracijsko obvladovanje izdelkov v
avtomobilski industriji.

Kompetence:

Student osvoji poglobljena znanja iz
nihanja struktur, potrebna za
obvladovanje vibracijskega obnasanja
inZenirskih izdelkov. Pri tem je dan
poudarek na dinamskem obvladovanju
robnih ter vmesnih pogojev takih
struktur ter njihovemu veljavnemu
modeliranju. Vse to omogoca razvoj
izdelkov, Se posebej na podrocju
avtomobilske industrije ter transporta
nasploh, za dosego ¢im mirnejSega ter
¢im tiSjega dolgotrajnega obratovanja.

Predvideni studijski rezultati:

Student osvoji poglobljena znanja iz
nihanja struktur, potrebna za
obvladovanje vibracijskega obnasanja
inzenirskih izdelkov. Pri tem je dan
poudarek na dinamskem obvladovanju
robnih ter vmesnih pogojev takih

Objectives and competences:
Goals:

The aim of the course is to demonstrate
specific knowledge of structural
vibrations, needed when designing real
engineering products that contain
moving parts or are subjected to
dynamic loading. The core of the course
is specifically aimed at products for
automotive industry.

Competences:

Student gains specific knowledge
needed to control vibrational behaviour
of engineering products. Some
additional aspects include boundary and
intermediate conditions of the structures
and their valid modelling. This allows
one to design the products specifically in
the automotive and other transport
industry, to achieve as durable and as
quiet behaviour as possible.

Intended learning outcomes:

Student gains specific knowledge
needed to control vibrational behaviour
of engineering products. Some
additional aspects include boundary and
intermediate conditions of the structures
and their valid modelling. This allows



struktur ter njihovemu veljavnemu
modeliranju. Vse to omogoca razvoj
izdelkov, Se posebej na podrocju
avtomobilske industrije ter transporta
nasploh, za dosego ¢im mirnejSega ter
¢im tiSjega dolgotrajnega obratovanja.

Metode poucevanja in ucenja:

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

Nacini ocenjevanja:

Ustni izpit (50%), porocilo
o seminarskem delu
(50%). Pogoj za
opravljanje ustnega izpita
je uspesno izdelano in
pozitivno ocenjeno
seminarsko delo.

Ocenjevalna lestvica:

Delez/Weight

one to design the products specifically in
the automotive and other transport
industry, to achieve as durable and as
quiet behaviour as possible.

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 (50%), report
on seminar work (50%).
The condition for
admission to oral exam is
successful completion of
seminar work, rewarded
with a passing grade.

Grading system:
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