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Semi-active Damping System — FLPP 3

The aim of the project is to develop a semi-active damping system that allows
decrease transmission of vibration from launch vehicle to payload.
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I Dissertation thesis

Name of my dissertation thesis:
Development of magnetorheological damper for cosmonautics

The goal of the dissertation:
IDevelopment of semi-sctive MR damper for vibroisolation system in launch

vehicle

The sub-goal of the dissertation:

IDevelopment of mathematical models of MR damper

I Design of experimental device

1 Experimental verification of mathematical models

1Experimental verification effectivity of MR damper in different isolation

systems
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I Dissertation thesis

Name of my dissertation thesis:
Development of magnetorheological damper for cosmonautics

History of research of Magnetorheological (MR) fluid
11940 Rabinow discover MR fluid
1In the 90s was developed first design of MR damper (basic design)
IBoom in research of MR fluid(dampers) began of the 21st century

Presentation fag Uistav

19.11. 2014, Czech Republic konstruovani



Name of my dissertation thesis:
Development of magnetorheological damper for cosmonautics

Studies focused

on MR valve

Design of MR Hydraulic model of MR fluid (limits of
damper MR damper MRF)
1996 2002 2000
Carlson Yang, Carlson Carlson
-First design of MR damper -Velocity profile of MR fluid in magnetic -Properties of commercial MR
field ® Bingham model fluid
2002 -Minimal volume of MRF
Yoo 2007 -Time response
- Different material of magnetic Weng
circuits -Velocity profile = Power law model 2005
-Design phase = Bingham model Goncalves

-Dwell time of MR fluid
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I Dissertation thesis o,

Name of my dissertation thesis:
Development of magnetorheological damper for cosmonautics

Hydraulic model of MR damper

Magnetic gap + bypass gap

v

EEEE R Development of hydraulic model
L% \ ZZ, mm— of MR damper
= z, E/; :7 /
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I Dissertation thesis T,

i

Name of my dissertation thesis:
Development of magnetorheological damper for cosmonautics

Experimental apparatur

COIL SUPPORT REPLACEABLE NOZZLE

Excitation
' INLET/OUTLET OUTLET/INLET s 1R
EXPANSION TANK SRAN BLUA
..mﬂ‘ CORE
=5 =T
BYPASS e ¥ — g "
MR valve {1 | Hydraulic BOLT
. cylinder
ONE-SIDED RING COIL / OUTER CYLINDER DOUBLE-SIDED RING 0-RING

Presentation fag Uistav
konstruovani

19.11. 2014, Czech Republic



I Dissertation thesis

Name of my dissertation thesis:
Development of magnetorheological damper for cosmonautics

Experimental apparatur
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I Teaching activities

Winter semester

15KS (Machine Design — Machine Elements)

Summer semester

16KM (Machine Design — Mechanisms )
IQEM  (Experimental Methods)
1ZIP (Design Project)
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I Learning activities

1 9MOP (Methodologies of Scientific Work) °
I 9VPR (Research Project and its Manag.) °
1 9AJ (English for Doctoral Degree Study) XCZ

1 9PEX (Experiment Control by Computer) 32

19APH (Applied hydrodynamics) ge
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I Learning activities

I Products
KUBIK, M.: MR ventil; Program pro simulaci hydraulickych a reologickych poméru nového
MR ventilu. mistnost A2/ 412, USTAV KONSTRUOVANI, Fakulta strojniho inZenyrstvi,
Vysoké uéeni technické v Brné, Technicka 2896/ 2, 616 69 BRNO, Ceska Republika. URL:
http://pom.uk.fme.vutbr.cz/pdf _projekt.php?id= 308. (software)

I Publications

KUBIK, M.; MAZUREK, |. Design of semi- active magnetorhelogical valve. In 55th
International Conference of Machine Design Department. 2014. s. 45-50. ISBN: 978-80-01-
05542- 7.

STRECKER, Z.: ROUPEC, J.; KUBIK, M.; FRIEDEL, D. Experimental evaluation of MR
damper time response on modified Groundhook algorithm efficiency. In Engineering
Mechanics 2014. 1st. 2014. s. 600-603. ISBN: 978-80-214-4871- 1.
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