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ACTIVITIES AT IMID

RESEARCH ACTIVITIES

Dissertation topic: 

▪ Precision and stability enhancement of hydrostatic bearing oil film

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

Specialist: Ing. Petr Šperka, Ph.D.

TA ČR TREND FW03010357, (01/2021-06/2024) - R&D of hydrostatic drive and 

turntable mounting based on adaptive control loops. 
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ACTIVITIES AT IMID

3PAD

▪ Assembling – COVID delays

▪ Initial measurements

▪ Testing feedback control

RESEARCH ACTIVITIES

FOLTÝN, J.; POLNICKÝ, V.; MICHALEC, M.; SVOBODA, P.; MARTINEK, J.; ROBENEK, V.:
Experimentální zařízení 3PAD; Hydrostatické ložisko se zpětnovazebním řízením
tloušťky mazacího filmu., 2023, funkční vzorek
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ACTIVITIES AT IMID

4PAD

▪ Assembling

▪ Initial measurements

▪ End of project = end of cooperation

RESEARCH ACTIVITIES

SVOBODA, P.; POLNICKÝ, V.; MICHALEC, M.; FOLTÝN, J.; MARTINEK, J.; ROBENEK, V.;
DRHA, V.: Zařízení k testování provozních stavů hydrostatického uložení., 37631,
2024, užitný vzor

FOLTÝN, J.; MICHALEC, M.; POLNICKÝ, V.; SVOBODA, P.; MARTINEK, J.; ROBENEK, V.;
DRHA, V.: Experimentální zařízení 4PAD; Hydrostatická točna s mechatronickými
systémy na bázi adaptivních regulačních smyček., 2023, funkční vzorek

5/25



ACTIVITIES AT IMID

Distribution of lubricating film thickness across the 

surface of the HS pad

Pad alignment methods

▪ Optical method (OPT) vs. pressure method vs. gauges

▪ Accuracy of OPT method ±0.01 mm

▪ OPT method – applicability for a wide range of dimensions

RESEARCH ACTIVITIES

Foltýn, J. et al., Pad Alignment Methods and Their Impact on Large Hydrostatic Bearing
Precision. Machines. 2024.
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ACTIVITIES AT IMID

Adjustable restrictor investigation

▪ Experimental study 

▪ Optimal ratio of pressure loss to operating pressure

▪ Energy consumption reduced by up to 40% 

RESEARCH ACTIVITIES

Foltýn, J. et al., Enhancing Hydrostatic Bearing Performance and Lubrication
Stability with Adjustable Resistance Elements. Lubrication Science. 2025.
First round of revisions
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ACTIVITIES AT IMID

RESEARCH ACTIVITIES

Measuring the thickness of the lubricating film on the telescope

▪ Preventing damage to sliding surfaces

▪ Tested on a bearing with a diameter of 20 m

▪ Indication of mechanical problems 

Foltýn, 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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LIST OF PUBLICATIONS - DISSERTATION

ACTIVITIES AT IMID

Foltýn, J.; Flores, E.; Tapia, M.; Álvarez, 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]

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

Foltýn, J.; Michalec, M.; Svoboda, P.; Křupka, I.; and Hartl, M. Enhancing Hydrostatic
Bearing Performance and Lubrication Stability with Adjustable Resistance
Elements. Lubrication Science. 2025. [IF 1.9]
First round of revisions

Michalec, M.; Hurník, J.; Foltýn, 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]
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LIST OF PUBLICATIONS – RELATED TO THE TOPIC

ACTIVITIES AT IMID

Foltýn, 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., Foltýn, J., Svoboda, P., Křupka, 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., Polnický, V., Foltýn, J., Svoboda, P., Šperka, P., Hurník, 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

Michalec, M.; Foltýn, J.; Dryml, T.; Snopek, L.; Javorský, D.; Čupr, 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., Daněk, L., Foltýn, J., Svoboda, P., Gachot, C., Hartl, M. and Křupka, 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

Michalec, M., Foltýn, J., Svoboda, P., Křupka, 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

Foltýn, 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
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LIST OF PRODUCTS

ACTIVITIES AT IMID

SVOBODA, P.; POLNICKÝ, V.; MICHALEC, M.; FOLTÝN, J.; MARTINEK,
J.; ROBENEK, V.; DRHA, V.: Zařízení k testování provozních stavů
hydrostatického uložení., 37631, 2024, užitný vzor

FOLTÝN, J.; MICHALEC, M.; POLNICKÝ, V.; SVOBODA, P.; MARTINEK,
J.; ROBENEK, V.; DRHA, V.: Experimentální zařízení 4PAD;
Hydrostatická točna s mechatronickými systémy na bázi
adaptivních regulačních smyček., 2023, funkční vzorek

FOLTÝN, J.; POLNICKÝ, V.; MICHALEC, M.; SVOBODA, P.; MARTINEK,
J.; ROBENEK, V.: Experimentální zařízení 3PAD; Hydrostatické
ložisko se zpětnovazebním řízením tloušťky mazacího filmu.,
2023, funkční vzorek

4PAD

3PAD
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ACTIVITIES AT IMID

2021 2022 2023 2024 2025

Santiago

Bolzano

Gdansk

WTC Lyon ITC Fukuoka

Bolzano

Gdansk

INTERNATIONAL COOPERATION

07/2022 09/2023

01/2023

05/2023

03/2024 05/2025

06/2025

INTERNSHIPS

CONFERENCES
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ACTIVITIES AT IMID

TU Gdańsk (Poland)

▪ Supervisor: Dr. Michal Wodtke 

▪ Mobility within CEEPUS 

▪ 1 month

▪ Research topics: HD, HS bearings

▪ CFD, FSI simulations

INTERNATIONAL COOPERATION
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ACTIVITIES AT IMID

Free University of Bozen-Bolzano (Italy)

▪ Supervisor: Franco Concli

▪ Mobility within Erasmus

▪ 14 days

▪ Research topics: Gears, wear, fatigue

▪ CFD, FSI simulations (OpenFOAM)

Preparation of CFD model for description of HS bearing contact

INTERNATIONAL COOPERATION
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ACTIVITIES AT IMID

Free University of Bozen-Bolzano (Italy)

INTERNATIONAL COOPERATION
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ACTIVITIES AT IMID

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 
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ACTIVITIES AT IMID

TU Gdańsk (Poland)

▪ Visit of Dr. Michal Wodtke 

▪ Mobility within BUT excellence 

▪ 14 days

▪ 2 seminars

▪ Large Hydrostatic Bearings of Telescopes

INTERNATIONAL COOPERATION
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INTERNATIONAL COOPERATION

ACTIVITIES AT IMID

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

▪ Outcome: 

▪ participation in the conference ISIEA 24

▪ 2 conference papers 

▪ 2 extended papers

Again next week!
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ACTIVITIES AT IMID

CONFERENCES

ITC Fukuoka (2023)

▪ Poster presentation

Foltýn, J.; Hurník, J.; Michalec, M.; Svoboda, P.; Křupka, I.; Hartl,
M. Pad Alignment Methods and Their Impact on Large
Hydrostatic Bearing Precision. Machines 2024, 12, 549.

WTC Lyon (2022)

▪ Poster presentation

Michalec, M., Polnický, V., Foltýn, J., Svoboda, P., Šperka, P., Hurník, J.:
The prediction of large-scale hydrostatic bearing pad misalignment
error and its compensation using compliant support. Precis. Eng. 75,
67–79 (2022)
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CONFERENCES

ACTIVITIES AT IMID

Research, Development, and Innovation Days 2025

▪ Invited speaker

▪ Within the Ministry of Education, Youth and Sports
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RESEARCHERS´ NIGHT 

ACTIVITIES AT IMID

High speed camera

▪ Experiments for children

▪ Bubble blower

▪ Balloon popping

▪ With Josef Pouzar
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TEACHING ACTIVITIES

ACTIVITIES AT IMID

THESES

BT: Návrh konstrukce testovacího zařízení axiálního kluzného ložiska

Machálek NOT FULFILLED

BT: Návrh konstrukce testovacího zařízení axiálního kluzného ložiska

Okénka NOT FULFILLED

BT: Návrh konstrukce testovacího zařízení radiálního kluzného ložiska

Škarpa DEFENDED

BT: Návrh modernizace podvozku vojenské techniky

Rampach LISTED

BT: Návrh konstrukce testovacího zařízení axiálního kluzného ložiska

- LISTED

DT: Konstrukce testovacího modulu pro experimentální ověření škrticích prvků hydrostatického ložiska

Selection LISTED

3CD, 4KC

Škarpa, Návrh konstrukce testovacího zařízení
radiálního kluzného ložiska, (2025)
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ACTIVITIES AT IMID

PROMOTION
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Projects

▪ Czech – Polish joint project

▪ Czech – Italian joint project

Paper

PhD thesis submission

FUTURE PLAN

24/25ACTIVITIES AT IMID

The Influence of Flow Control Phenomenon on the Performance of Hydrostatic
Lubricating Films Under Severe Conditions

Deformation Analysis of Hydrostatic Bearing Slider Under Fluid Pressure: Experimental and Numerical Approaches

Jan Foltýn, Jakub Hurník, Michal Michalec, Vít Šimara, Petr Svoboda, Ivan Křupka, Martin Hartl



THANKS FOR YOUR ATTENTION 
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