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Design, fabricate and testing the novel Magnetorheological damper involving
stabilizer nanoparticles of silicone
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ARTICLE INFORMATION ABSTRACT

The aim of this study was the design and fabrication of a prototype of double-tube magnetorheological
damper (MR damper) involving micron sized and soft ferro magnetic of carbonyl iron (ClI) particles and
stabilizer nanoparticles of silicone (SiO2). Initially required magnetorheological fluid was designed and
fabricated. Then sedimentation and magnetorheometry tests (in mode of shear) were done. Results of
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sedimentation test illustrated that, after 10 days the value of sedimentation just was 15% and maximum
of shear stress in maximum current was about 20KPa, which was desired. Then the magnetic section of
the research was conducted using the existing relationships and Maxwell software. By using these data,
the geometric dimensions of the MR damper was designed and fabricated. This damper was double tube
type and it was worked in shear mode. Then, damping test was carried out on damping test machine.
Results shows that at the electricity currents of 0 ,1 and 2 amps, speed of 0.05m/s and at saturate
magnetic intensity (H,,,), the magnitude of damping force was 5 times more than conventional damper.

Keywords:
Magnetorheological fluid
Intelligent damper
Magnetorheological damper
Carbonyl iron

Silicone nano powder

() S8 Glpe @) (Sl Glae bawg a5 wad aaS gl
S3958, ol ol (6l 4 sy 3,5 s b g Wigd oo S 25
WJlo 03 51 e 1948 Lo jo JTal SVl a2S L oS 0 oo s Lag)]
G 16l Yl a5 [y ciols Tl @¥lw a1y 845 sl ol sl OVl
il Grae (ml oles 03gumme (ol el S slyls )Tfal SYlw @
&ly o g wad @aS 1960 Jlo o audslg s ¥l [4,3] wsg YU

Please cite this article using:

dodo -1
L] Lolys Dl b oS (215 (59505 4 o5 el (g0l30 diadgn g
(obernd) cwl AlBas ples gl 5 s ol wad oo ol
SuilspsiSe SVl (21] ()l 5 (Sl ¢ publine (S Sl
3 SelghyeSe SVl aly p adslis B g adsldg B Su3elge Sl
Loy 1947 Jlo Tegl &Vl ol (diasbon EYl) diasbon olgs ala

s los oaliiw! J23 @yle 51 Allio ol @ gla (sl

H. Adibi, E. Yarali, A. H. RamezanShams, Design, fabricate and testing the novel Magnetorheological damper involving stabilizer nanoparticles of silicone, Modares Mechanical

Engineering, Vol. 17, No. 8, pp. 252-258, 2017 (in Persian)


http://mjmec.ir/

O 9 a3l 3ol

BIL VTRV TSRV PRER PRSI RTTIEN )Tlal Juw Jolid 3330 55 59)95 )90 pe0d s 9 i lw (Alpbo

ot sl (g Sindly 555 g cpdand G5 aile) 1 5 eoliil 850
S S e S ikihe SWlgSags sloas s Tel Ve oo
Joe el o @l gloss 5l 580y b 5 (Sl Jdp2 o Sodly oS
e 5 Il Jlws silode o (mly Sl Joe Seadly pleSin
Setdly pleSizs Joo el 08 o0litl 0§ i gy cul o oS el
[15,14] el Q) alayl, & 90
=1y (H)sgn(y)tny @

b e S 25 bl Ty (H) el Jlows (30 25 4l T
s Jbw » Jleel G5 25 L pln ¥ cwl H pablise plas j9a> )
eeblie ol jea> pae )0 Tl Jlw Srodly 435Sy b pln
el

=9 12 IS Gildas 4 el @90 gl el Sl 51 SIS
SIS & g0 4 S5 g oo Jloel S & cenbliie i gud
ajsfs Olod L mls ad Jlow 5 ol Gilide Sle 5 Lo, )l
dile (oubline Glase y9iz )3 Jlow &7 (B S (o0 Jos 395 (Jgone
5 05 oo Sz Sl SIS (sgbliie SIS 555 e )18 10D IS
s eizpe S (o0 )18 (el S S 0 g o (ol lag ] aes
o el ad Sl Jlow a )3 5 Wsdioe lel Jlow iy (13
S50 29>

(Cp Qe g Alie )5 slade o LTl Sl g Tl YL
S e sl agh al )0 S (o0 I bacnl 5l (oS 5 g 6oL (B n
Sl el ond oolial (250 5 6 ped S 3l oS 5l 050 gl e
S Tel pees L o oy sla,lid 5 Loy c¥olee (0] Coss 4
ooliinl Sdly pleSin (eizred 5 S ol 9 (Swsm Ly, oS
J17] g5 00 0,Lal 2) alal; 10 4o &0 4 45 sl 0

127L,Ap? 3LaTy
F= (——)v,+ A
(nh3(h+DC)) p ( h ) p
_ m(h+DJ)Tyh?
T anApy, @

Goy Ao o5 g0 Jolds &5 cesl ond adgs IS Sipes (5950 F

ailie 5 (Vb Wobee conly Cons 3l p3) 555y slizl 5 ol Sippns
Ceaws 30 py3) (gwpbline Hlage vy ol 2oy 51 L8l Kvees (59,0
i aws Ap s sbline odad Jsb Ly ool (YU dsbas con
5 0 pues o Slal Jhw Culis b (Ggten) S5 w8 e
CS o oy U el il U5Is Sl D (5 o5ll) S s
03 (795 IS o S b plp o5 (Sslus 4 D gty s
Seileds a5 2 IS o eadsoly sl pal)ly el S8 L8yt (595 4

el g 3l (Smgo

a b
L o ¥ .J
o 00 g% e
o0 -:-- -:

[ ] [ |
'-c:'--: H
:.-.. o9 g .

Fig. 1 State of MR fluid, a- in the absence of magnetic field and b- in
present of magnetic field [16]
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Fig. 3 Cross section view of control valve with two coils [20]
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Fig. 2 Approximated of 2-D scheme of control valve
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Fig. 5 Plot of a- shear stress and b- viscosity versus strain rate at the
different magnetic field
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