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Effect of Magnetic Force on the Compressive and Dynamic Properties of
Magnetorheological Elastomers

Sang Ryeoul Ryu’, Dong Joo Lee *, Jong Hang Lee

ABSTRACT

The compressive and dynamic properties of magnetorheological elastomers were investigated as functions of
magnetizable particle volume fraction, alignment of the embedded particle and magnetic force. The specimens
consisted of pure and filled silicone with randomly dispersed, longitudinal and transverse aligned magnetizable
particle chains. To align the embedded particles in the elastomer, the cross-linking of the elastomer composites
took place in a magnetic field. The compression and dynamic tests in the absence and the presence of different
magnetic forces were carried out. The modulus and loss factor of the elastomer composites increase with
increasing volume fraction at the same magnetic force. The case of longitudinal alignment shows a high
modulus and loss factor when compared to the case of transverse alignment or random dispersion.

sgaat ool Wi, Teln Av)Y AZIE B @ AVISE B4 4% % EH540 de) Avet
Atk AWEE w5 AelEy Bao] 27 wgE AT, & wgon didwE A 1) o
4 S ol EakE wure) wjae 9js) BE 94 &
£ %o Avlee 2718 b2 Aol 49w
R R il T P
% A7 g W Ze B2 Wl ve) B4 vepdo,

=
o]
HA

fr rle hu
>
N

Key Words : #}7]-8-% €4 4| (magnetorheological elastomer), #}7|2](magnetic force), 9==€tA]-8-(compressive moduus), £A1A14>

(loss factor)

P

1L.AE SHmagnetizable) UA-E Hrige= AdETH1-2] ol

s A8 Aol A7l A = A28 dAbs Aol

27145 ©AAI(MRE, magnetorheological elastomer)= o] ANA &&= AR 93] AL T2t EAsE 3
BdEoly A4l 5o 71AH dho] et A7l ofsf wh Al F22 wigEe] o ARt F4EH. EI vidE
27 Aojgt £ = A5A A= (smart materials)2] T HF o] AYE Toj xR olF] FAE LREo| BRI
olth. ol WA Ei 1R TS Aue] U A7) A7l oM 1 FEE §A5 ngH3] HHo] YR T

* dheta 7] Ag e
* sl 7] AR, wAIARHE-mail:djlee@yu.ac.kr)
o olyeata 7| A1 FEk AT



18 _ﬁ_/g—eai .0

i s AR R

ol dol A714E 7hstA Hu AL Abolell f=E A7
o] 71AA AL Aoja 2= A Hr) o] EAL ol&
sto] 7hAQl A FEOIU A4 84 58 S U
3t Hopol A Al $-go] shsEltt o] e FAE 7}
AL AREAR Aol Hgshr] gk " Arh o] Rojx
sow, 47l§}°ﬂ olsl] wiFE S4EES Ao B o
AAE 2 WFEY AAY AFofolE2 o] §o] s sttt
& 5 °'EH4].

RS R 1}7]74-01] HHESRaL AL Y FofjojE 2
4 & e ARE BEAE AT 913t Flolrk

K

% =2 T R 1;_;_.}- =

aol A48E SRAL Ade nyeln Avls wue o)
Endy] Fe AgAT Fo W4E: O sEnds] 3
FRF @ AN A7 A o3t W, Tem @ A
3 ARA Tbske A1 aloln, ofFe] ¢% U B
2 Bao] It Gyl dhel APstudt ek w3 A4
U eFolole ab ge AFES AV16E SN 58
g 5 ol v 428 AZstuA ek

2. 49 A= 9 9y

Ar\aow %Ea ABE 2ol ST a9As 219

o 98 5 o] o] A9e.
4 wwe 3 71%% A5 02 legh ARl 24
el A)H BRS F7] 9 Zolx, o YHoRt B
@ Al BHS wolm FEE 43t %ol ik W

A= Alo|2AHe] KE-125 ARESHGlom, AT E=7l 2.5M,
AlAFg-o] 180%, =7} 41(Durometer A) 12|31 H|Zo0]|
1.300]%1th 7I2Rd7| 24 248 AOMETALALS] S-1640
E AHgstglen, g Bt Z7)= 3~5m, EE7] H|FO|
2~3g/ct, W(tap) Hl5©] 3.5~4.5g/ct, H(Fe)gHfaFol
98%o0] o] it

AFHE &4t AeEn 7t2Rd7] H 3ol
20%, 40% 12|l 60%9Q] 37FAE HFIIAH AIHHO A
ZE O HEAe 24 229 23, O 12 g A7 @
A3 H7E @ stE@el R 23k A, @ Aads
g3 g 9% A7 Tter), ® olFsly 5o TAL
AA = AIFHES 27]= ¢15mx15m() AL, &4
o] wMiFEES APAl A7PFE 7kt ol 27
A71i= =(pole) F4lFtollAl 200mTHlLL, Fig. 13 o] 27|
o] A7) 40| 7153 Electromagnet H|E A|&}sto] A}
S5tk wigre] FRE O E4F2 uigHR.D. random
dispersion), @ = W3k ujg(L.A.: longitudinal alignment),
®@ =9 Zzhrsk F(T.A.: transverse alignment) S°2

Taste] wige] W 540 wiste] ta) AES A,

=)
=
(

Fig. 1 A photograph of electromagnet device.
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Fig. 2 Compressive stress-strain curves of matrix and MREs when the
magnetic force is 490mT.

—-®— Matrix
—o— L.A.(20%) |
—0— L.A.(40%) |
—w— L.A(60%) [—————— i
|
|
|

3.0

25
—-0-- R.D.(20%)
—-@-- R.D.(40%)

20| ——9—- RD.(60%)

15 f-mmmm- R TR

Compressive Stress (MPa)

0 100 200 300 400 500
Magnetic Flux Density (mT)
Fig. 3 Effects of particle alignment, magnetic flux density and volume
fraction on compressive stress.
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Fig. 8 Effects of volume fraction on loss factor of the MREs with
longitudinal alignment.
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Fig. 10 Effects of particle alignment and vloume fraction on loss factor
of the MREs.
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