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RESEARCH ACTIVITIES

Dissertation topic:

= Precision and stability enhancement of hydrostatic bearing oil film

Supervisor: Doc. Ing. Petr Svoboda, Ph.D.

Specialist: Ing. Petr Sperka, Ph.D.

TA CR TREND FW03010357, (01/2021-06/2024) - R&D of hydrostatic drive and
turntable mounting based on adaptive control loops.

&7 0,1 m
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RESEARCH ACTIVITIES

3PAD

= Assembling — COVID delays
= |nitial measurements
= Testing feedback control

FOLTYN, J.; POLNICKY, V.; MICHALEC, M.; SVOBODA, P.; MARTINEK, J.; ROBENEK, V.:
Experimentalni zafizeni 3PAD; Hydrostatické lozisko se zpétnovazebnim fizenim
tloustky mazaciho filmu., 2023, funkéni vzorek
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RESEARCH ACTIVITIES

4PAD

= Assembling
® |nitial measurements

= End of project = end of cooperation

SVOBODA, P.; POLNICKY, V.; MICHALEC, M.; FOLTYN, J.; MARTINEK, J.; ROBENEK, V.;

DRHA, V.. Zafizeni k testovani provoznich stavli hydrostatického ulozeni., 37631,
2024, uzitny vzor

FOLTYN, J.; MICHALEC, M.; POLNICKY, V.; SYOBODA, P.; MARTINEK, J.; ROBENEK, V.;
DRHA, V.: Experimentalni zarizeni 4PAD; Hydrostaticka tocna s mechatronickymi
systémy na bazi adaptivnich regulacnich smycek., 2023, funkcni vzorek
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RESEARCH ACTIVITIES

Pad alighment methods 024,
= Optical method (OPT) vs. pressure method vs. gauges 0201 +£0.06
= Accuracy of OPT method £0.01 mm 0.16, » oo
~ | X001 o
= OPT method — applicability for a wide range of dimensions Eon :
0.04 |
o0 OCMM Pressure Conventional

method method method

Distribution of lubricating film thickness across the
surface of the HS pad

. Foltyn, J. et al., Pad Alignment Methods and Their Impact on Large Hydrostatic Bearing

. Precision. Machines. 2024.
machines
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RESEARCH ACTIVITIES

Adjustable restrictor investigation

= Experimental study
= Optimal ratio of pressure loss to operating pressure
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RESEARCH ACTIVITIES

Measuring the thickness of the lubricating film on the telescope

100

= Preventing damage to sliding surfaces - e e - I e
= Tested on a bearing with a diameter of 20 m e | e
" Indication of mechanical problems
20 180 240 300 360 420 480 540 600 éime(:;o 780 840 900 960 1020 1080 1140 1200 1260 1320 1380
Foltyn, J. et al., Failure prevention procedure of the Very Large Telescope hydrostatic
bearing pads based on lubricating film thickness measurement. ASME. J. Tribol. 2025.
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machines

LIST OF PUBLICATIONS - DISSERTATION

Foltyn, J.; Flores, E.; Tapia, M.; Alvarez, N.; Michalec, M.; and Svoboda, P. "Failure
prevention procedure of the Very Large Telescope hydrostatic bearing pads based on
lubricating film thickness measurement."” ASME. J. Tribol. 2025.
https://doi.org/10.1115/1.4068788 [IF 3.0]

Foltyn, J.; Hurnik, J.; Michalec, M.; Svoboda, P.; Kfupka, I.; and Hartl, M. Pad Alighment
Methods and Their Impact on Large Hydrostatic Bearing
Precision. Machines. 2024. https://doi.org/10.3390/machines12080549 [IF 2.5]

ACTIVITIES AT IMID

Michalec, M.; Hurnik, J.; Foltyn, J.; Svoboda, P. Contactless measurement of hydrostatic
bearing lubricating film using optical point tracking method. Proc. Inst. Mech. Eng. Part J.-
J. Eng. Tribol. 2023. https://doi.org/10.1177/13506501221108138 [IF 1.8]

9/25 INSTITUTE OF MACHINE
AND INDUSTRIAL DESIGN


https://doi.org/10.1115/1.4068788
https://doi.org/10.3390/machines12080549
https://doi.org/10.1177/13506501221108138

LIST OF PUBLICATIONS — RELATED TO THE TOPIC

Foltyn, J., Maccioni, L., Michalec, M., Concli, F., Svoboda, P. Uncertainty analysis of hydrostatic bearing working conditions with experimental, CFD,
and analytical approach. Forsch Ingenieurwes 89, 67 (2025). https://doi.org/10.1007/s10010-025-00836-9 [IF 1.2]

Michalec, M., Foltyn, J., Svoboda, P., Kfupka, I., Hartl, M. Performance and stability comparison of hydrostatic bearing pad geometry optimization
approaches. Forsch Ingenieurwes 89, 65 (2025). https://doi.org/10.1007/s10010-025-00837-8 [IF 1.2]

Michalec, M., Danék, L., Foltyn, J., Svoboda, P., Gachot, C., Hartl, M. and Kfupka, I. (2025), Comparative Wear and Friction Analysis of Sliding Surface
Materials for Hydrostatic Bearing under Oil Supply Failure Conditions. Adv. Eng. Mater. 2401733. https://doi.org/10.1002/adem.202401733

Foltyn, J., Maccioni, L., Michalec, M., Concli, F., Svoboda, P. (2024). The Influence of Measurement Uncertainties and Input Parameters on
Hydrostatic Bearing Performance: Analytical, Experimental, and Numerical Comparison. In: ISIEA 2024. Lecture Notes in Networks and Systems, vol
1124. Springer, Cham. https://doi.org/10.1007/978-3-031-70462-8_2

Michalec, M., Foltyn, J., Svoboda, P., Kfupka, I., Hartl, M. (2024). Experimental Comparison of Hydrostatic Bearing Pad Geometry Optimization
Approaches Under Static Conditions. In: ISIEA 2024. Lecture Notes in Networks and Systems, vol 1124. Springer, Cham.
https://doi.org/10.1007/978-3-031-70462-8_1

Michalec, M.; Foltyn, J.; Dryml, T.; Snopek, L.; Javorsky, D.; Cupr, M.; Svoboda, P. Assembly Error Tolerance Estimation for Large-Scale Hydrostatic
Bearing Segmented Sliders under Static and Low-Speed Conditions. Machines, 2023, vol. 11, no. 11, https://doi.org/10.3390/machines11111025

Michalec, M., Polnicky, V., Foltyn, J., Svoboda, P., Sperka, P., Hurnik, J.: The prediction of large-scale hydrostatic bearing pad misalignment error and
its compensation using compliant support. Precis. Eng. 75, 67—79 (2022). https://doi.org/10.1016/j.precisioneng.2022.01.011

ACTIVITIES AT IMID 10/25

=Ry

=Ry

INSTITUTE OF MACHINE
AND INDUSTRIAL DESIGN



LIST OF PRODUCTS

SVOBODA, P; POLNICKY, V.; MICHALEC, M.; FOLTYN, J.; MARTINEK,
J.; ROBENEK, V.; DRHA, V.: ZaFizeni k testovani provoznich stavi
hydrostatického ulozeni., 37631, 2024, uZitny vzor

FOLTYN, J.; MICHALEC, M.; POLNICKY, V.; SVOBODA, P.; MARTINEK,
J.; ROBENEK, V.; DRHA, V.. Experimentalni zarizeni 4PAD;
Hydrostaticka tocna s mechatronickymi systémy na bazi
adaptivnich regulacnich smycek., 2023, funkcni vzorek

FOLTYN, J.; POLNICKY, V.; MICHALEC, M.; SVOBODA, P.; MARTINEK,
J.; ROBENEK, V.: Experimentalni zarizeni 3PAD; Hydrostatické
loZisko se zpétnovazebnim fizenim tloustky mazaciho filmu.,

2023, funkcni vzorek

3PAD
INSTITUTE OF MACHINE
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£ | FacuLtyor
INTERNATIONAL COOPERATION E@J MECHANICAL ENGINEERING

AND SHIP TECHNOLOGY

TU Gdansk (Poland)

= Supervisor: Dr. Michal Wodtke
Mobility within CEEPUS
1 month

Research topics: HD, HS bearings
CFD, FSI simulations
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Fakultat fur Ingenieurwesen

INTERNATIONAL COOPERATION unibz  Facotta diingegneria

=== Faculty of Engineering

Free University of Bozen-Bolzano (Italy)

= Supervisor: Franco Concli
= Mobility within Erasmus
= 14 days

= Research topics: Gears, wear, fatigue
= CFD, FSI simulations (OpenFOAM)

T
T e

Preparation of CFD model for description of HS bearing contact
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ACTIVITIES AT IMID 14/25 AND INDUSTRIAL DESIGN



Fakultat fur Ingenieurwesen

INTERNATIONAL COOPERATION unibz  Facotta diingegneria

=== Faculty of Engineering

Free University of Bozen-Bolzano (Italy)
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ACTIVITIES AT IMID 15/25 AND INDUSTRIAL DESIGN



INTERNATIONAL COOPERATION

Internship in ESO (Chile)

= Supervisor: Mario Tapia, Erito Flores
= Mobility within call from MEYS of Czech Republic
= 7 months

= Research topic: Large hydrostatic bearings of VLT

ACTIVITIES AT IMID

+

European Southern Observatory
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I'gll FACULTY OF
INTERNATIONAL COOPERATION @ MECHANICAL ENGINEERING

AND SHIP TECHNOLOGY

TU Gdansk (Poland)

= Visit of Dr. Michal Wodtke

= Mobility within BUT excellence
= 14 days
= 2 seminars

= Large Hydrostatic Bearings of Telescopes

INSTITUTE OF MACHINE
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Fakultat fur Ingenieurwesen

INTERNATIONAL COOPERATION unibz  Facotta diingegneria

=== Faculty of Engineering

Visit from Free University of Bozen-Bolzano

= Within the excellence of BUT
= Prof. Franco Concli (h-index 34)
= Dr. Lorenzo Maccioni (h-index 17)

= Discussion of possible cooperation

= Qutcome:

= participation in the conference ISIEA 24
= 2 conference papers
= 2 extended papers

Again next week!

INSTITUTE OF MACHINE
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CONFERENCES

ITC Fukuoka (2023) WTC Lyon (2022)
= Poster presentation = Poster presentation
Foltyn, J.; Hurnik, J.; Michalec, M.; Svoboda, P.; Kfupka, I.; Hartl, Michalec, M., Polnicky, V., Foltyn, J., Svoboda, P., Sperka, P., Hurnik, J.:
M. Pad Alignment Methods and Their Impact on Large The prediction of large-scale hydrostatic bearing pad misalignment
Hydrostatic Bearing Precision. Machines 2024, 12, 549. error and its compensation using compliant support. Precis. Eng. 75,

67-79 (2022)
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CONFERENCES

Research, Development, and Innovation Days 2025

= Invited speaker
= Within the Ministry of Education, Youth and Sports

INSTITUTE OF MACHINE
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RESEARCHERS” NIGHT

High speed camera

= Experiments for children

= Bubble blower
= Balloon popping
= With Josef Pouzar
INSTITUTE OF MACHINE
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TEACHING ACTIVITIES

THESES

BT: Navrh konstrukce testovaciho zarizeni axialniho kluzného loziska

BT: Navrh konstrukce testovaciho zarizeni axialniho kluzného loziska

BT: Navrh konstrukce testovaciho zarizeni radidlniho kluzného loziska

BT: Navrh modernizace podvozku vojenské techniky

BT: Navrh konstrukce testovaciho zafizeni axialniho kluzného loziska Skarpa, Ndvrh konstrukce testovaciho  zafizeni
radidlniho kluzného loZiska, (2025)

DT: Konstrukce testovaciho modulu pro experimentalni ovéreni skrticich prvkd hydrostatického loZiska

3CD, 4KC
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PROMOTION

ACTIVITIES AT IMID

Hvézdna obloha je na Paranalu neskute¢na,
vzpomina Jan Foltyn

Odjet na druhou stranu planety k nejvétsim teleskopim svéta, pracovat
v nadmo¥ské vy3ce tatranskych vrcholki a ,dojizdét” do prace letadlem? Pfesné tak
sedm mésica fungoval doktorsky student z FSI Jan Foltyn. Diky staZi se dostal do
tymu, ktery se na Evropské jizni observatofi v Chile stara o soustavu teleskopii pro

pozorovani dalekého vesmiru.

dani

Pfesngjsi a ispornéjsi loziska vyuziji divadelni
tocny i Spickové teleskopy

Prvni loZiska, tedy souasti, které sniZuji tfeni, lidstvo vyuZivalo uZ v antice. A vyvoj
stale pokrafuje. Na modernich hydrostatickych loZiscich pracuji odbornici na
tribologii z Fakulty strojniho inZenyrstvi VUT v Brné. P¥isli na to, jak udélat loZiska
energeticky aZ o pétinu Gspornéjsi. VyuZiti by vylepSena technologie mohla najit ve
velkych obréabécich strojich, divadelnich to€ndch nebo nejvétsich teleskopech svéta.

Posledni jmenované ted odjiZdi do Chile studovat doktorand Jan Foltyn.

tozyska hydrostatyczne teleskopow i

staz w Chile. Zapraszamy na wyktad inz.

= =

- o
o

PRAS

“Large Hydrostatic Bearings of Telescopes: Internship in Chile”

(“Duze tozyska hydrostatyczne teleskopéw: Staz w Chile”) —
prezentacje o tym tytule wygtosi w najblizszg srode na WIMiO
inz. Jan Foltyn, doktorant w dziedzinie trybologii i smarowania
hydrostatycznego z Politechniki w Brnie.
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soukromou spole¢nosti vyvijeji novou technologii pro otaceni e S PROZKUM:
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jizda i parkovani
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FUTURE PLAN

Projects

= Czech — Polish joint project

= Czech — Italian joint project

Paper

PhD thesis submission
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THANKS FOR YOUR ATTENTION

e P h HISTITUTE OF MACHINE




