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Ph.D. STUDY 

Supervisor:

doc. Ing. Michal Kubík, Ph.D.

Objective of disertation:

▪ Gradient Pinch mode – New opreating mode 

od MR Fluid

▪ Comprehending the mechanism of Gradient 

Pinch mode
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DISSERTAION TOPIC:

Behaviour of MR Fluids in Non-Uniform Magnetic Fields



Ph.D. STUDY 

▪ Pinch mode principle was only estimated

▪ Only indirect evidence of its function

▪ No Direct observation of the Pinch Mode valve

▪ Venturi Contraction?
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Ph.D. STUDY 
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Ph.D. STUDY 

▪ What affects the pinch mode valve effiecncy?

▪ Effect of MR fluid composition

▪ Particle Size

▪ Particle Concentration

▪ Carrier Fluid viscosity

▪ Regression model?

▪ Wuest equations?
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Ph.D. STUDY 
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Ph.D. STUDY 

▪ Can geometry of the valve impact its

performance?

▪ Multistage valve
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Magnetic circuits

Spacers



Ph.D. STUDY 
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OTHER RESEARCH
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KInG - Demonstrátor Semi-aktivního tlumení s využitím Magnetoreologického tlumiče



OTHER RESEARCH
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KInG - Demonstrátor Semi-aktivního tlumení s využitím Magnetoreologického tlumiče



OTHER RESEARCH
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EDA – Common Link

▪ Development of a new MR fluid for

military aplication

▪ Tribological and Rheological tests

TAČR Doprava/Proof of Concept

▪ Development of MR based semi-

acitve damping systems for trains

▪ Various work on the project

 



OTHER RESEARCH
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GAČR - Durable Magnetorheological Elastomers for Vibration Control Devices

▪ From 2025

▪ Cooperation with UTB

▪ BUT Team

▪ Design of Test Bench for Elastomers

▪ ZIP project

▪ Durability tests of MR Elastomers



IINTERNSHIPS
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Technische Univesität Ilmenau

▪ November 2023

▪ Supervisor: dr. Tatiana Becker



IINTERNSHIPS
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IINTERNSHIPS
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IINTERNSHIPS
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Universidad de Granada

▪ September 2024 - November 2024

▪ Supervisor: prof. Juan de Vicente



IINTERNSHIPS
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▪ Particle simulation of pinch

valve mode - prediction

▪ More than 1000 rows of

code

▪ FEM simulation of venturi contaction

▪ Not suitable for prediction!!! 



IINTERNSHIPS
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FUTURE RESEARCH AND ACTIVITIES
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Short-Term

Ph.D. Thesis

New topic?

Structured

Magnetic

Circuits

New 

subject?

Meření, 

experiment a 

statistika



SAILING
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▪ … not only racing (my 21st season)



SAILING
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▪ But also

▪ Coach

▪ Referee/Umpire

▪ Measurer

▪ Czech Sailing

Associoation official



THANK YOU FOR ATTENTION
Žáček Jiří

Jiri.Zacek@vut.cz
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