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INEPIAHWYH

OL OUMTAEKTEC £lval TO OTOLXELO MNXOVAG TIOU OUVOEEL TNV KWNTPLO HovAada £vog
HUNXOVOAOYLKOU GUOTAHATOC HE TO UTIOAOLTIO cuoTnua. Katd th StdpKkela ¢ oUUMAEENC, o
0dnyoc diokog, 1 diokol petadEpel/pouv TNV EVEPYELA TOU KIVATAPO HECW TNG POTIAG TIOU
otp£Yng mou ackouv otov/atoug odnyoupevo/oug dioko/Slokoug. Evac payvntopeoAoyLkog
OUMTTAEKTNG XPNOLUOTIOLEL LOYVNTOPEOAOYIKA PEVUCTA Yyl VO ETUTUXEL TN CUUTTAEEN Kol TN
uetopopd pormng. Ta HAyvVNTOPEOAOYIKA pPeucotd elval uypd ota oroia PBpiokovrol
BuBlopéva dpepopayvntikd cwpatidio. Otav ta peuotd BpeBouv evidg payvnTtikou mediou
ta cwpatidla oxnuatifouv aAuaoideg otn StelBuvon tou mediou, aAAAlovTag SPACTLKA TLG
LBLOTNTEC TOU peucotoU. H peyaAutepn alhayr €XEL va KAVEL LE TO OpLO POonG. Ta peuotd
outd, pgouv adol éxel femepootel €va OUYKEKPLUEVO OpLo porg, aufdvovtag £Tol TN
SLATUNTIKA TAoN TIou AckoUV. To HOVTEAO PO G YLt OLUTA T £EUTIVOL PEVOTA ELVAL TO LOVTEAO
Tou Bingham. Evog payvnTopeoAoyLlKOC GUUTTAEKTNC SnULoupyel HEOw NAEKTPOUOYVNTLOUOU
€va eEWTEPIKO HayvNTIKO Tedilo, pe oKOMO va SLEYElpEL TO PEUOTO KAl va HeTadEPEL TNV
OTIOLTOU LEVN POTTH. TN Mapouoa epyacia eEETAOTNKE £VOG LAYVNTOPEOAOYLKOG CUUTIAEKTNG
oe SLAPOPEC YEWUETPLKEG SLAUOPPWOELS KoL PEVPATO €L0060U. APXLKA €MAUONKE TO
HOYVNTLKO TIPOPANUA XpnoLpomolwvtag To Aoylopkd ANSYS Magnetostatic. ¥tn ouveéyela
ool To payvnTiko medio £ylve ywwotd, xpnolponolitnke mpokeipevou va Bpebel Tto o6pLo
pong tou peucotou. Téhog mpOPAnUa porng Tou peuctol emAUONKe pe Tn xprion tou ANSYS
Fluent. Méow ¢ SLOTUNTLKAG TAONG TOU peucTtol PBpEBnKe n pomn mou pnopel kabe dpopd
va HeTAdEPEL O CUUTIAEKTNG. EMELTO KATAOKEUACTNKAV Ol KAUTUAEG Pomn-Pebua yia kabe
Slapopdwon. Eniong kataokeudotnkoav kaumUAeg Porr-Aktiva Alokou yla va BpeBel pia
BeAtiotn Slapopdwon. TENOG UTOAOYIOTNKE N EVEPYELA TIOU KATOVAAWVEL O CUMTIAEKTNG.
JUUTEPACUOTLKO Ol HOYVNTOPEOAOYLKOL CUUTTAEKTEC UITOPOUV €AEYXOUEVO VA HETODEPOUV
HEYAAQ TTOOA POTTAG.

Né€elg KAewdld: Mayvntopeohoyikog JUMMAEKTNG, Oplo porg, Metadepopevn Pormn,
Movtélo Bingham, MayvntopgoAoyikd Psuotd
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ABSTRACT

Clutches are the machine elements which connect the engine of a system with the rest of
the system. During the engagement, the driving disc or discs transfer the power of the
engine to the driven disc through the torque. A Magnetorheological Fluid Clutch utilizes
magnetorheological fluid to achieve the engagement and the torque transfer.
Magnetorheological fluids are liquids in which ferromagnetic particles are immersed. When
the fluids are placed within a magnetic field the particles form chains in the direction of the
field, drastically changing the properties of the fluid. The biggest change has to do with the
yield stress. These fluids flow after a certain yield stress has been exceeded, thus increasing
the shear stress they exert. The flow model for these smart fluids is Bingham's model. A MRF
clutch creates an external magnetic field in order to stimulate the MRF. In this diploma
thesis, a magnetorheological clutch in various geometric configurations and input currents
has been investigated. Initially the magnetic problem was solved using ANSYS Magnetostatic
software. Then after the magnetic field was known, it was used to find the vyield stress.
Finally fluid flow problem was solved using ANSYS Fluent. The shear stress of the MRF used
to calculate the torque the clutch can transfer. Then the Torque Current curves are made for
every configuration. Moreover Torque Radius curves were made in order to determine the
best configuration. Finally it was calculated the power consumption for each configuration.
In conclusion, the MRF clutches can controllably transfer large amount of torque.

Keywords: Magnetorheological Fluid Clutch, Yield Stress, Transferred Torque, Bingham
Model, Magnetorheological Fluid
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