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' Magnetorhological elastomers

¥ Magnetorhological materials (MR materials)
" Smart material

¥ Magnetorhological fluids (MRFs)

® Magnetorhological elastomers (MRES)

* Magnetorhological gels (MRGs)

¥ Magnetorhological foams (MR foams)

» Magnetorhological plastomer
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' Jacob Rabinow
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® Magnetorheological effect (MR effect)



Sl 6518 07 g o3l po i b g Wsdiee JSiS JSG58) 95,55 DL ¢ publine
Fog S Vo U)o SIS pl o3l ogd oo 0ad Dglaie (SU5es5, sl )lid, odigd ndolise
L e GeiSe X5 S oo 18 cmnblon o 0 JIG54095,008e DYl a5 Sley el
Olde Lz 50 (gt Dyt Gloyany glaylisln b Ol)d a5 05l co Gl odigd ublize
OB G pSeir Dygonr |y ajsSns (LS Glaggie () 5 WSS T USS perblie
@38 5 o3l (oubline lae Bl asils pla el )b ) lapygiw cnl )lgml 9 S5 aims o

.o)lo Ls_i,....;ubosw 3,0 g oqu,;’; u.....laL.;.a be

Magnetorheological fluid

Without Magnetic Field

IV] JS550008, 9080 @¥low 5l slosl (slos V=) JSLs



MRF

Several
muliseconds
later

Iron particles with
diameter of
10X) nanodegroes

L] pibline lage jpa> 55 JISu38)58, 9050 SYLew jl8, Y-) JSs

2y ewablise Glas Ole g jeax 0 JG58068,9080 OV o Slae 5l glools Sileus

wely> bl Loj.o.c WJ5e0g5,9uKe Yl o ) el Jlow o olg5 o (Y=1) g (V=) S
5 Tyl 589y «0sSabes & Olgiee Jlnglgieas Wisd o DLl gl g lk 5 3els,
e o g3s3 1) el JISu5e05 58 VL 5 o 81 e 2, ,00m slocss,
0Nl Luabline Ol,d  oisar aiiie  (SGLl as g pndidd s (( SaiS ly, eles il
SebeanS 52,5 5 SO G Hlens S5 Sigg gl Vs lagi Glioe 090> b,
Gl 05 Jlows ol e Sl JIG 54065 ,5050 DYlw 8 5 pamie sl g 0,5 J S Vol

092 b s olge ol Lol ol cuoblise law jeas o pdud i iliél 51 Lol oS

' Carrier fluid

¥ Polyesters

" Synthetic hydrocarbon oil
¥ Thixotropic

5 Silica gel

* Xanthan gum

¥ Carboxylic acid
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' Variable stiffness and damping isolators (VSDIs)
¥ Stiffness
" Damping
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' Porous matrix



Ol wald Sl al e 3T s Vgane Cgignl JSu5elseiSe pest¥l wg (sl

4o L@QT ool plo 4y g coigd abliae OIS (6,85 IS cel oS 09l o Jlesl cuiblize
a5 29 snld J056055,5ue b egi¥l Ay LDy (995 Jlesl sl 0ad oo yegisY]
oS el p3¥ g9l SS90 9uKe la ey V] 4 Cond (6 5hn (69500 combline (lane
GHIB chn Jde 5 s ol ke Glase I L ogdioe By Jgte Rl el Tules
Sy JISG35)e5)51iSe sl oyl (Su3elss, 5 (Sl Lolss p3 i cplple DAl wle
U yogi¥l &) gurbliie plane 45 By 3pdie ()1 omrbliie Gl SISz @ ats
2 4 OIS aS 09h po el onigd Gueblise Sl)d e S ey 05 o0 Jlesl J059058 5080
Se s psS pl b g dgdioe yiin J05906,5uKe sl yeginl (B g edd SGo3
3 comabliie loge i V-] wbiso Gaaldl o ol e Kbl A i S s
Sl pogia¥l Cale 1o 0gdise o gnl e JB05e55,5uKe jegil¥l adgl Cely coy anld
Ofsy Ol o538l 4 s e ealitul Jogidl lsiea TSl 5, 5 Ygane JI55)s5 5050
S Jsge G Sz g 4Bl 1l G Sle o JsSge ( alold 29l so Eely L Slo 4
el g 00,5 o0 pmile o L 5 ESESG me Gl cel rizren b el e Sle

S 6T oyt mblite Glase j3am 50 00isd uablite 1S b 3gd

' Equivalent stiffness
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' Adaptive tuned vibration absorbers(ATVAS)
" Vehicle suspension systems

¥ Smart-based isolators

¥ Noise barrier systems

® Negative changing stiffness isolators

* Negative changing stiffness isolators

¥ Bumper of vehicle
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Abstract

The purpose of this research is to design, build and test a magnetorheological
elastomer engine mount which is applied by horizontal and vertical forces, the
elastomers used in the engine mount are in the shear regime. In this engine
mount, two magnetorheological elastomers are used that their mechanical
properties change in the presence of external magnetic field and also are
immediately returned to the original state by removing the external field. After
targeting to find the magnetic parameters needed to build the engine mount,
simulator software was used. This software specifies the dimensions suitable for
passing the magnetic field from the elastomers and then, considering the
dimensions of the elastomers with the help of the SolidWorks software, so
engine mount geometry is design for specific purposes. In the next step, we have
to work on the assembly of parts and made instrument pieces based on
SolidWorks map. all of the assembled parts of the engine mount and oscillatory
shear were tested in the presence and absence of a magnetic field and also at
various frequencies.

The results of the test are derived in the form of hysteresis charts in different
frequencies and magnetic field extracted equivalent hardness (hysteresis gradient
graph) and equivalent damping (enclosed hysteresis area) elastomers
magnetorheological according to hysteresis diagrams and are compared to
different frequencies and fields.
it is shown that with increasing frequency and density of magnetic flux, the
hardness and damping of magnetorheological elastomers increases.

Keywords: magnetorheological elastomers, engine mount, design, test, the
magnetic field
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