UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet
Course title

Numeri¢no modeliranje trdnin

Computional Solid Mechanics

Studijski program in stopnja  Studijska smer Letnik Semester
Study programme and level  Study field Academic year Semester
Tehnologije in sistemi v Ni smeri Studija 1. letnik 2.
strojnistvu/ 2. stopnja
Technologies and systems in | No study field 15t year 2nd
mechanical engineering/ 2"
Cycle
Vrsta predmeta/Course type | obvezni/core
Univerzitetna koda predmeta/University course code | TSS1UN S8
Predavanja Seminar Sem. vaje Lab. vaje Teren. Samost. ECTS
Lectures Seminar Tutorial Laboratory vaje delo

work Field work Individ.

work
| 45 | | 15 | 30 | | 1s0 | 8

Nosilec predmeta/Lecturer:

Jeziki/
Languages:

| doc. dr. Marko Vrh

Predavanja/Lectures:

slovenski/Slovenian

Vaje/Tutorial:

slovenski/Slovenian

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

Prerequisites:

Vpis v prvi letnik Studijskega programa.

A prerequisite for inclusion is enrolment
in the first year of study.

Vsebina:

Content (Syllabus outline):

Uvod v metodo koncnih elementov.
Variacijski principi.

Direktna formulacija kon¢nega elementa
za reSevanje diferencialne enacbe 1D
elasticnega problema.

Interpolacijski polinomi.

Enacbe sestava koncnih elementov.
Priblizno resevanje problema mehanike
kontinuuma.

Formulacija koncnih elementov za 2D in
3D probleme mehanike kontinuuma.
Naravne koordinate.

Gaussova integracija.

Introduction to
method.
Variational principles.

Direct finite element formulation for
solving the differential equation of the
1D elastic problem.

Interpolation polynomials.

Assembly of finite elements.
Approximate solution of the continuum
mechanics problem.

Finite element formulation for 2D and 3D
continuum mechanics problems.

the finite element




Prednosti in slabosti razlicnih vrst

koncnih elementov.

Natural coordinates.

Gaussian integration.

Advantages and disadvantages of
different types of finite elements.

Temeljna literatura in viri/Readings:

Temeljna literatura/Basic literature
FISH, J. in T. BELYTSCHKO. A First Course in Finite Elements. Wiley, 2010.

Priporocljiva literatura/Recommended
HUTTON, D. V. Fundamentals of Finite Element Analysis. McGraw-Hill, 2003.
LOGAN, D. L. A First Course in the Finite Element Method. Cengage Learning, 2016.

Cilji in kompetence:

Objectives and competences:

Ucna enota prispeva predvsem k razvoju
naslednjih splosnih in specificnih kompetenc:

sposobnost samostojnega in
ustvarjalnega raziskovalno-razvojnega
dela na podrocju strojnistva,
sposobnost samostojnega spremljanja in
kriticne presoje najnovejSih dosezkov s
podrocja strojnistva in Sirse,

sposobnost aktivnega pisnega in ustnega
sporazumevanja na visoki strokovni kot
tudi na poljudni ravni, odvisno od
ciljnega obcinstva,

sposobnost timskega dela s strokovnjaki
z razli¢nih podrocij,
sposobnost ucinkovite
informacijsko-komunikacijske
tehnologije,

sposobnost prevzeti odgovornost za
lasten poklicni in osebnostni razvoj,
sposobnost delovanja v sozvodju s
poklicno, okoljsko, socialno in eti¢no
odgovornostjo,

poznavanje in razumevanje osnhovnih
fizikalnih in matemati¢nih zakonitosti s
podrocja numeri¢nega modeliranja trdnin
(vodilna enacba problema, robni pogoji,
primarne in sekundarne spremenljivke,
integralske variacijske formulacije itd.),
razumevanje in sposobnost uporabe
aproksimativne reSitve pri obravnavi
problema,

uporabe

The learning unit mainly contributes to the

development of the following general
and specific competences:

ability of independent and creative
research and development work in the
field of mechanical engineering,

ability to independently perceive and
critically assess the latest achievements
in the field of mechanical engineering
and beyond,

ability to actively communicate in writing
and orally at a high professional as well
as at a popular level, depending on the
target audience,

ability to work in teams with experts
from different fields,

ability to effectively use information and
communication technology,

ability to take responsibility for one's
own  professional and  personal
development,

ability to work according to professional,
environmental, social and ethical
responsibility,

knowledge and understanding of basic
physical and mathematical laws in the
field of computational solid mechanics
(governing equation of the problem,
boundary conditions, conditions of
continuous transition, primary and




obvladovanje izbranih  racunalniskih
orodij za reSevanje mehanskih problemov
v tehniki,

sposobnost ovrednotenja aproksimativne
resitve konkretnih mehanskih problemov.

secondary variables, integral variational
formulations, etc.),

understanding and ability to use an
approximate solution when dealing with
a solid mechanics problem,

ability to wuse selected computer
programs for solving solid mechanics
problems in engineering,

ability to evaluate an approximate
solution of specific problems in solid
mechanics.

Predvideni studijski rezultati:

Intended learning outcomes:

Student/studentka:

pozna in razume osnovne fizikalne in
matemati¢ne zakonitosti s podrocja
numeri¢nega modeliranja trdnin, kot so
ravnotezne enacbe, robni pogoji,
integralske  variacijske  formulacije,
aproksimacija reSitev, enacbe sestava
koncnih elementov itd.,

samostojno uporablja osnovne elemente

numeri¢nega modeliranja trdnin za
reSevanje osnovnih problemov
mehanike trdnin,

samostojno uporablja izbrana
raCunalniska orodija za reSevanje
zahtevnejSih  problemov  mehanike
trdnin,

se usposobi za kriticho presojo

pridobljenih numeri¢nih rezultatov pri
reSevanju  zahtevnejSih  problemov
mehanike trdnin.

Students:

knows and understands basic physical
and mathematical laws in the field of
computational solids mechanics, such as
equilibrium equations, boundary
conditions, integral variational
formulations, solution approximation,
assembly of finite elements, etc.,
autonomously uses the basic elements
of computational solid mechanics to
solve the basic problems of solid
mechanics,

autonomously uses selected computer
programs to solve more complex
problems of solid mechanics,

can critically evaluate the obtained
numerical results when solving more
complex problems of solid mechanics.

Metode poucevanja in ucenja:

Learning and teaching methods:

predavanja z aktivno udelezbo Studentov
(razlaga, diskusija, vprasanja, primeri,
reSevanje problemov),

avditorne vaje: reSevanje problemov,
Studije primerov, kriticno presojanje,
diskusija, refleksija izkusenj, vrednotenje,
projektno delo, timsko delo,
laboratorijske vaje: prakticno reSevanje
vec tipicnih problemov na racunalniku.

lectures with active student participation
(explanation, discussion, questions,
examples, problem solving),

tutorial: problem solving, case studies,
methods of critical thinking, discussion,
reflection of experience, evaluation,
project work, team work,

laboratory work: practical solving of
several typical problems on a computer.




Delez (v %)

Nacini ocenjevanja: Weight (in %) Assessment:
Nacini: Types:
e pisniizpit 70 % e written exam
e ustniizpit 30 % e oral examination

Ocenjevalna lestvica: ECTS.

Grading scheme: ECTS.




