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ZKM - P01 Uvod do pfemétu ZKM

e Uvod do predmétu, podminky, organizace

e Uvod do konstruovani s podporou simulaci

e Priklady praktického vyuziti
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Podminky pro absolvovani predmetu

e Aktivni ucast na cviCeni, interaktivni vyuka
e Semestralni projekt

e Zkouska — obhajoba projektu, otazky z teorie
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Napln predmetu — teoreticka cast

e Technické kresleni, tolerance, ulozeni.

e KonstrukCni materialy - prehled a zakladni vlastnosti.
e Technologie vyroby, povrchove upravy.

e Dimenzovani zakladnich konstrukénich prvkd.

e Teplotni namahani — variace OP apod.
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Detailni obsah predmeétu — teoreticka Cast

1) Konstrukcni materialy — prehled, testovani viastnosti, nelinearni chovani,
dUsledek v konstrukci.

2) Zaklady konstrukce — technické kresleni, principy konstruovani.

3) Prehled vyrobnich technologii pro vyrobu mechaniky.

4) Tolerance — tol. analyza, principy montaze a uloZeni, spojovani soucasti.
5) Zakladni pevnostni vypocty - vypocet napéti a tuhosti zakladnich prvkd.

6) Teplotni namahani - minimalizace teplotnich deformaci Upravou konstrukce,
volbou materialu.

7) Systémy presné mechaniky — zakladni prvky, presné posuvy a ulozeni.
8) Aplikace FEM v konstrukci, navrh a konstrukce systému presné mechaniky.
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Napln predmetu — prakticka cast

e Konstruovani - 3D CAD
e FEM analyzy 7>
o Praktické ukazky i

e Vlastni prace

e Studentska verze

https://www.ansys.com/academic/students
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https://www.ansys.com/academic/students
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Detailni obsah predmeétu — prakticka Cast

1) 3D Modelovani — prostredi, tvorba jednoduchych a komplexnich prvkd.
2) 3D Modelovani - sestavy dilll, vykresova dokumentace.

3) Projekt - zadani, konstrukcni Cast (3D CAD).

4) FEM Uvod - workflow, Uprava CAD, sité, typy analyz, vyhodnoceni.

5) FEM simulace - materialové vlastnosti, poCatecni a okrajové podminky.
6) FEM simulace - modalni analyza, linearni a nelinearni staticka analyza.
7) FEM simulace - Casove zavislé d€je, teplotni analyza.

8) Projekt — simulace a optimalizace.

9) Prezentace projektu, zapocet.
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Doporucena literatura

Literatura — konstruovani, materialy, technologie:
1) Keith J. Nisbett a Richard G. Budynas: Shigley's Mechanical Engineering Design (2024)

2) Pustka: Zaklady konstruovani, TUL, 2010

3) Pesik: Casti stroja : struény prehled, TUL, 2015

4)  Cernoch: Strojné technicka pfirucka, 1959.

5) Yoder P. R., Mounting Optics in Optical Instruments, Spie Press

6) Sulc V., Technologie pFistrojové techniky

7) Kamarad J., Zaklady presné mechaniky

8) Schwertz, K. Useful Estimations and Rules of Thumb for Optomechanics

https://www.researchgate.net/publication/260399858
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https://www.researchgate.net/publication/260399858

ZKM - P01 Uvod do pfemétu ZKM

Doporucena literatura

Literatura — 3D CAD, simulace v prostredi ANSYS:

1) SpaceClaimTutorials
http://www.spaceclaim.com/en/Support/Tutorials/Essentials.aspx

2) Manualy a tutorialy ANSYS (Mechanical, Fluent)

3) Youtube kanaly — ANSYS, TechSoft, SVS Fem a dalsi.
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Studentska licence

https://www.ansys.com/academic/students/ansys-student

Ansys Student - Free Software Download

Ansys Student offers free access to our Ansys Workbench-based bundle. This bundle includes Ansys Mechanical, Ansys CFD, Ansys
Discovery, Ansys SPEOS, Ansys Zemax Opti lio, Ansys Autodyn, Ansys optiSLang, Ansys Rocky, and much more (see “What's
Included" below for a complete list). Used by students across the globe, Ansys Student can be leveraged to enhance your skill set with
some of our most-used products.

From 2025R2 on, Ansys Zemax OpticStudio is now included in Ansys Student. Ansys Zemax OpticStudio Student offers free access for
students to gain hands-on experience in designing and analyzing optical systems, preparing them for future careers in optics. Students

will have access to an intuitive interface and powerful tools with terials and optical ibraries, enabling them to
ey | 108 socurately siding thal ing of opti d ing their p lving

skills.

Terms of Use: F for i only and may only be used for self-learning, student instruction, student

projects, and student demonstrations.

(Built-in license valid until 03/31/2027)

For the free online simulation course from Cornell University, Ansys Student 2026 R1 is recommended.

Ansys Rocky Add-ins can be downloaded from here.

Check out Ansys LS-DYNA Student which works with this product

FAKULTA STROJUNI TUL
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Studentska licence

https://www.ansys.com/academic/students/ansys-student

Installation Steps

System and Browser Requirements

Problem Size Limits

LENOBNORNONNORNCO

(Built-in license valid until 03/31/2027)

(Built-in license valid until 03/31/2027)
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Tradice optlky a presné mechaniky v regionu
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http://www.odbornecasopisy.cz/svetlo/casopis/tema/o-spolecnosti-dioptra-a-s-turnov--15473
http://www.odbornecasopisy.cz/svetlo/casopis/tema/o-spolecnosti-dioptra-a-s-turnov--15473
https://www.mestojablonec.cz/cs/mesto/cestni-obcane/paul-rausnitz.html
https://www.mestojablonec.cz/cs/mesto/cestni-obcane/paul-rausnitz.html
https://toptec.eu/
https://www.astro.cz/clanky/ostatni/zemrel-rndr-ivan-solc-csc-ktery-pomohl-sledovat-vesmir-v-rentgenovem-zareni.html
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Soucasnost optiky a presné mechaniky v regionu

Optoelektronika a optika

= Crytur (syntetické krystaly, optické systemy...)
= Asphericon (pfesna asféricka optika a systémy)
= SQS (vlaknova optika - vyvoj a vyroba
optickych a optoelektronickych soucCastek)

= Preciosa (bizuterie, povrchoveé vrstvy)
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http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=WjEPZXKSaT5P-M&tbnid=JwCI4uP_BV9IQM:&ved=0CAUQjRw&url=http://www.vinolok.cz/cs/pribeh-preciosy&ei=xCcnUqhzxNC1Br7ggNgJ&bvm=bv.51495398,d.Yms&psig=AFQjCNGjyOnBACKT-U-JN6Qsbbrtkktyhw&ust=1378384171312331
http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=6h4IL-kgBA0OHM&tbnid=x-rXtXv5ZrgMHM:&ved=0CAUQjRw&url=http://www.crytur.cz/pages/19/scintillation-detectors&ei=VSgnUueiN4ffswaGkYGADw&bvm=bv.51495398,d.Yms&psig=AFQjCNH1SPhNR4mXjfCsi58XPoV9uXkcYg&ust=1378384225035969
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Soucasnost optiky a presné mechaniky v regionu (2)
R&D

= TUL
= TOPTEC (laboratof optickych vlastnosti)

= VZLU-Serenum (vyvoj, vyroba a integrace kosmickych zafizeni
a malych satelitt)

= VUTS (laboratof mechanickych a akustickych testu)
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http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=WjEPZXKSaT5P-M&tbnid=JwCI4uP_BV9IQM:&ved=0CAUQjRw&url=http://www.vinolok.cz/cs/pribeh-preciosy&ei=xCcnUqhzxNC1Br7ggNgJ&bvm=bv.51495398,d.Yms&psig=AFQjCNGjyOnBACKT-U-JN6Qsbbrtkktyhw&ust=1378384171312331
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Uvod do konstruovani

,Vedci zkoumaiji to, co jiz existuje. Konstruktéri vytvareji to, co
jesté nikdy nebylo.” (A. Einstein)

Cil: Z nékolika reseni vybrat to ,spravné”.

Omezeni:
- Naklady
- Dostupné materialy, technologie...
- DalSi pozadavky — certifikace, normy, atesty...
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Vyvoj vyrobku

Optimalizace
(FEA, CFD...)

Parametry,
omezeni

Navrh
reseni

[ Zadani ] [ Rozbor ]

Zhodnoceni

Konstrukce

Prototypova o
vyroba, Seriova
montaz, VYFOb_a,
,oziveni“ expedice

Vyroba Prodej

FAKULTA STROJNI TUL
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Vyvoj vyrobku

Optimalizace
(FEA, CFD...)

Parametry,

omezeni

[ Zadani ] [ Rozbor ]

Navrh
reseni

J \L

.

Zhodnoceni

J

Konstrukce

Technicka
zprava,
prezentace
Prototypova o
vyroba, Sferlova
montaz, VYFOb_a,
,oziveni“ expedice
Vyroba Prode;
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FEA optimalizace - priklad

Lightweighting of arm parts

I Finite El t Method | o Object : Stiffness Maximization
inite Element
I J o Constraint : Volume 50% Torsional Load,
| Sensitivity Analysis |
| I )
IOpﬁmizationAlgorithm| — Bending Load
]
IUdez])mﬁgn\hﬁabksP—
Plot Results /

Post-processing

Result Shape of Uniform Section Result Shape
by Topology Optimization by Die Drawing Topology Optimization
Zdroj: DOI: 10.23967/wccm-eccomas.2020.344 Zdroj: https://www.quint.co.jp/eng/pro/ots/ots_fnc-tpo.htm
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Termalni analyza - priklad
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CFD optimalizace - pfiklad

Before Shape Optimization

1) Define Design Domain 2) Solve CFD TO 3) Create flow model
Five outlets

tt 1ttt

Five outlets]

One
inlet

After Shape Optimization

P | duced by 40
One inlet - - ressure loss reduced by 40%

Zdroj: https://www.youtube.com/watch?v=5alSdASEZmO0
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https://www.youtube.com/watch?v=5aISdA8EZm0
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Dekuji za pozornost

Ing. Jan Kracik, Ph.D.
Katedra energetickych zafizeni

jan.kracik@tul.cz
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