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! Magnetorhological Fluid
? Dissipative Particle Dynamics
® Particle magnetization model



com 30 lgsk i (650 by 3l esliil b oS se Jlow ol anl aid) 5 5550 W il
Ll mle an vl 51 Ul 2l o oy Jids 5 )b Gdsl sl g 8,5 18 ool (L85 L >
233 dslone b a8 ol g cnl slaShas 51 R (Ko Sl o155 (00)5] s sl o
- reeblisa g obliie SIS oz 8 5 Ll oas Gions Ju55)58,905Ke Sl slp 25
Sz Gialidl U Le el b ol 90 5o ial581 a8 ol sawl s 0 Jlaw oles p loyl s pdo
alllas 8,50 Jlw (nl (ol (59) 2 b Jlw oyl (ol 130 e 09h o ol jon Jlow
SLlesds,5 252 Jhw (olym (goae la s, 5l (g ke 0 oS sl Jl> ol ol a8 )5 18
Ol Sy b slesliiad b Jlow cnl hsagyn 59 0adiymsd 3)lge 2 09dle bl oo (g5l Joe
G oy llpdh cuS L primren el esls (g3l e 15 sl Gl cod R 4 5lg
Gillae LasslaJow ol ded guls 0033,5 vy 5 oS 5 <l 0 MR Jlews 43315y 5 o0l

Al oo i Olagod o Jlew ol 5l a8 5 O e Olasliv

el Sl il )0 gy ¢ Slpawl 0,0 Salins (1556093900 K0 Jlw olguds

(et 0N g d"j)

! Lennard-Jones

2 Lees-Edwards

® Periodic Poiseuille Flow
* Mixed-mode
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! Ferro fluids

2 Electrorhological Fluids
® Colloidal Suspensions

* Viscosity
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! Coercivity

2 Magnetic moment
* Diamagnetic

* Paramagnetic

® Ferromagnetic
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! Anti-ferromagnetic

2 Ferrimagnetic

¥ Magnetic Susceptibility
* Magnetic Permeability
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! Simple cubic lattice
? Face-centered cubic lattice
¥ Body-centered cubic lattice
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elseif r(i,1)<=0
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if diffr(i,1) > Lx/2
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! Microscopic definition of stress
2 Numerical fitting procedure
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Abstract:

Magnetorheological Fluid (MRF) is a smart material that made by dispersion of
magnetizable particles in a base fluid. Because of controllable yield stress and viscosity,
there are many applications for MRFs. Some of the applications are in dampers,

clutches, medical equipments and stuff.

Most of researches in MRF field are including experimental tests, but expensive
materials and tools are problem of this kind of researches. In other hand, analytical
models can’t present complete and closed answer. Moreover, structural information
helps us to know better this material but both of those models can’t present any

information about that.

The particle-based methods can introduce useful structural information. One of
these methods is Dissipative Particle Dynamics (DPD), that model fluid by special
forces. DPD is a coarse grained method proportion to molecular dynamics (MD), and
that is a meso-scale method. Polymers, multiphase fluids, bio and suspensions are some
of applications of DPD method.

In the present study, the behavior of magnetorhological fluid is modeled by
dissipative particle dynamics method. For modeling of base fluid the forces of DPD and
for modeling of magnetic particles, particle magnetization model are used. The
interaction between DPD particles and magnetic particles is modeled by Lennard-Jones
potential. The MRF is simulated under simple shear flow by Lees-Edwards boundary
condition. The velocity profile in transmit mode from solid to fluid is presented for the
first time. The properties of the fluid are achieved by the tensor of stress. The effects of
volume fraction and magnetization of magnetic particles are obtained, growth of these
parameters increase the viscosity of the MRF. The effect of viscosity of base fluid is
investigated, too. Furthermore approved proposal, the fluid in flow mode is modeled by
periodic Poiseuille flow (PPF). In addition, the mixed-mode is showed by mixing
simple shear flow and Poiseuille flow. The result of simulations are according to the

past researches.

Keywords: Magnetorheological fluids, Dissipative Particle Dynamics, Coarse

grained method, Bingham-plastic, Shear thinning
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