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Introduction

Structural vibration isolation systems — Payload adapters

 Low efficiency —— Mechanical vibration isolation systems
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Introduction

Mechanical vibration isolation systems — Stewart platform

Passive Active Semi - active
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Introduction

Transmisibility comparison of Passive, Active and SA vibration isolators
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Results

Dynamic models

Linear model - 22 DOF Non linear - 2 DOE
Passive (no control of damping) Semi-active control of damping
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Results

Semi-active control by algorithm “ON/OFF Skyhook*

Response time Dynamic force range
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MACHACEK, O.; KUBIK, M.; NOVAK, P. ANEW METHOD OF MAGNETORHEOLOGICAL DAMPER QUALITY EVALUATION. In ENGINEERING MECHANICS 2017. Praha: Institute of
Thermomechanics Academy of Sciences of the Czech Republic, 2017. s. 594-597. ISBN: 978-80-214-5497-2.
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Results

The experimental strut demonstrator

KUBIK, M.; MACHACEK, O.; ROUPEC, J.; STRECKER, Z.; MAZUREK, .
Design and testing of magnetorheological valve with fast force response
time and great dynamic force range. SMART MATERIALS &
STRUCTURES, 2017, ro¢. 26, ¢. 4, s. 1-10. ISSN: 0964-1726.

MACHACEK, O.; KUBIK, M.;
ROUPEC, J.; STRECKER, Z,;
MAZUREK, 1.

Design of Frictionless
Magnetorheological Damper
with High Dynamic Force
Range. ADVANCES IN
MECHANICAL ENGINEERING

STRECKER, Z .; ROUPEC, J.; MAZUREK, I. .; MACHACEK, O.; KUBIK, M.
Skyhook Controlled Three Parameter Semiactive Damping

System with Fast Magnetorheological Valve. ADVANCES IN MECHANICAL
ENGINEERNIG
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Results

The experimental strut demonstrator
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Results

Low damping Vibration isolator with metal bellows  High damping
ki-x>c-x ki -x<c-x
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Introduction

Vibration isolator with metal bellows
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Results

Metal bellows

FEM model of metal bellows was verified by Measurement
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Results

Axial and Pressure thrust stiffness of metal bellows
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Results

Axial and Pressure thrust stiffness of metal bellows
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MACHACEK, O.; KUBIK, M.; STRECKER, Z.; ROUPEC, J.; NOVAK, P.; MAZUREK, I. Axial and Pressure Thrust Stiffness of Metal Bellows for Vibration Isolators. In MATEC Web of Conferences.
MATEC Web of Conferences. 2018. s. 1-5. ISSN: 2261-236X.
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Results

Conference in Kuala Lumpur
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Conclusion

Aims of the Thesis

» Create dynamic model of /
Vibration Isolation system

« Design experimental strut for /
tests

]

« Confirm the function of the /
strut by the experiment

372

» Verify models and optimize ‘CD‘
the strut design parameters Il
based on simulations ‘i”
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- Finalize the strut design with /S
‘.,’

technology
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Other projects

Microfluidic system — capturing of magnetic particles in biological fluid
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Microfluidic system

Design of grooved The model was verified
pole pieces using by measurement
Magnetostatic FEM
model
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MACHACEK, O.; KUBIK, M.; ROUPEC; J STRECKER, Z; MAZUREK, I. Micro-fluidic System with
Grooved Pole Pieces of Magnetic Circuit. In ENGINEERING MECHANICS 2018
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Other projects

Railway damper analysis
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Railway damper analysis
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Educational and other activities

Education Drilling
QEM — Experimetal methods Last project:
16 x M 10
| 32x @13
Images making 36x & 8 H7

= 4.5 kg of chips
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Publications and patent

ox IF 11x WoS 1x patent
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KUBIK, M.; MACHACEK, O.; STRECKER, Z.; ROUPEC, J.; NOVAK, P.; MAZUREK, I. Transient magnetic model of magnetorheological damper and its
experimental verification
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great dynamic force range.
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Thank you for your attention

Ondrej Machacek
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