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PHD STUDY & RESEARCH

PhD study topic Teaching

* Mechanisms of superlubricity
in liquid film contacts

- 3CD, 4KC

LAMELOVA TRECI SPOJKA VOZU FORMULE 1
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PNEUMOBILE, PNEURACER

= Online competition
- Pneumobile Team Leader

= MSV
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PNEUMOBILE, PNEURACER

= Competition in Kecskemeét
- Pneumobile Team Leader

= Drawings correction before
manufacturing — canceled Hurricane
vehicle (canceled competitions)
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PNEUMOBILE, PNEURACER

= Pneuracer Mentor

Postav auto na vzduch

a vyhraj! Tomas Polagek
PNEURACER &
:::3 Jsi stfedoskolak? Sestav tym, navrhni a postav Teamleader

) ddalkové ovladané auticko na stlaceny vzduch, . .
Y vyzvi soupefe na zavod a vyhrej hodnotné ceny! Pneumobil Racmg
‘ Mas zajem? Tak koukni na web Team Brno

) azaregistruj svijtym!

FAKULTA
-r STROJNIKO
INZENYRSTVI

USTAV
KONSTRUDVANI

Tomas Polacek

Mentor

PNEURACER

Pneuracer VUT Brno
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5.6.2025 = HLAVNI SOUTEZNIi DEN k



RESEARCH

Liquid superlubricity of lubricants containing hydroxyl groups and their 2021-2023
aqueous solution under rolling/sliding conditions

Toma$ POLACEK, Petr SPERKA, Ivan Kiupka pu blished
Superlubricity of polyethylene glycol solutions: Running-in 2023-2025

effects, thickness changes, and rheology
Toma§ POLACEK, Martin KADLEC, Jifi SMILEK, Martin Hartl, Petr SPERKA

major revision

Influence of surface roughness on molecular flow through labyrinth seals
for space applications

Josef POUZAR, David KOSTAL, Lars-Géran WESTERBERG, Erik NYBERG, Tomas POLACEK,
Karel JURIK, Ivan KRUPKA

2025

before submission

Effect of molecular weight on film thickness in glycol solutions

Thermoresponsive gelation of Pluronic F-68 and its effect on film thickness
formation

Pectin based gel in EHL film

measurements
In process
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PHYSICAL CHEMISTRY

SELF-STUDY (2021-2025) COOPERATION (2023-2025)
= Molecular modelling and analytical * Electrical double-layer = FCH Materials Research Centre
calculation of the polymer size Dr. Smilek, Ing. Kadlec
? | 4 f %‘f" = Collaboration on liquid/gel
K AAAAAA of analysis
= Micelization and gelation process ﬂ BRND FACULTY
(Chemlstry and rheology) .I UNIVERSITY OF CHEMISTRY
OF TECHNOLOGY
P
&
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RESEARCH

2D THICKNESS MEASUREMENT
= MATLAB .exe file ,2D Thickness*

Thickness {nm)

K
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FROM LIQUID SUPERLUBRICITY TO GEL

Liquid superlubricity of lubricants containing hydroxyl Superlubricity of polyethylene glycol solutions: Running-in
groups and their aqueous solution under rolling/sliding effects, thickness changes, and rheology
conditions
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FROM LIQUID SUPERLUBRICITY TO GEL

Thermoresponsive gelation of Pluronic F-68 j y
and its effect on film thickness formation / /

Micellization Gelation (’ (’
s o Pluronics 7 “ /

Intravenous injection % Intratumoral injection

o > >
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HIGH PRESSURE DENSITY MODIFICATION

= Still unsuccessful (power lead shot)
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LEED-LYON SYMPOSIUM ON TRIBOLOGY 2024

= 1st conference
= 1st flight in an airplane

= 1st food poisoning abroad
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CEITEC COOPERATION

= Dr. Lepcio

= Gel/micel analysis — DLS (dynamic light scattering): difussion coefficient, hydrodynamic radius,
critical micel concentration (CMC);
— rheometer: gelation point, viscosity at ambient pressure

= Dr. Macak
¥ MEBioSys
= Ti samples with modified surface - different contact angle (with water)
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INTERNSHIP

= Johannes Kepler University in Linz

= Simultaneous measurement
by rheometer (b)
and Raman spectrometer (a)

= Contact via Dr. Smilek from FCH

= Until end of 2025 (in process)
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OUTSIDE THE BOX

3D Slicer
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THANK YOU FOR YOUR ATTENTION

Tomas Polaéek, Ing. et Ing.

Tomas.Polacek2@vut.cz
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