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Abstract — Magnetorheological elastomers (MREs) are a type of “smart” material, and their properties can be
controlled rapidly and reversibly under the influence of an external stimulus. The application of an external
magnetic field can change the shear modulus, hardness, and friction coefficient of MREs. The friction can cause
vibration; moreover, the vibration can affect friction. The change of friction depends on the relative motion,
normal force, roughness of the rubbing surfaces, material type, temperature, lubrication, relative humidity, and
vibration condition. As MREs are a type of “smart material,” their friction coefficient can be reduced by applying
an external magnetic field—the applications of this feature in engineering have been widely studied. However,
the friction properties of MREs under vibration have not been tested to date. In this study, MRE samples and
a reciprocating friction tester were fabricated. The friction coefficient was measured to evaluate the friction
properties under various vibration conditions; subsequently, the wear depth and wear surface profile of the MRE
were observed in order to evaluate the wear properties. The results show that the friction coefficient of the MREs
decreased when a magnetic field was applied. Moreover, the friction coefficient decreased when the vibrational
amplitudes increased. The wear depth of the MRE also decreased as the vibrational amplitudes increased.
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Fig. 1. Dimension of MRE.
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Fig. 2. Scanning electron microscope image of MRE.
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Fig. 3. Schematic diagram of the friction tester.
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Fig. 4. Result of friction coefficient without vibration.
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Fig. 5. Friction coefficient results with 100-Hz vibration
frequency and different vibration amplitudes: (a) 1 pm,
(b) 2 pm, (c) 4 pm.
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F_u

Y Zlo] sEo] ATt F43] 7 0=
ZEm feto] s E o]fole wpEAGTE dAgs)
A FAE AeZE BT Fig. 5(b) ¥ (cellAx 7
ZdaFo] VRSt
600 mm ©]5ol| wpEAGe] Wyt PFEA A
=]7] wj&e] o] Fzke] npEAFE o]8-3ste] Ht vt
g FeIom Ade Fig 63t 2t AVRE
7K %S WrTh 7S W mEEATTE 2
238 B 7 Ak AES Ute A HHE
Ao AErt F7kstal mpd FHo Wy o] FolE
Eo] mEAIRTE g Ao Helth T3 JsS
7VelE W mlEAST Sk A #EE 3
o}, ERAA] v EAE mF W %9 tﬂﬁ]roﬂ
= oﬂsz# H]—‘:_ljr[m] LO E 7].3]_ uﬂoﬂ 1:1]-
He] 2% (29.5+03°CyF JES 7}0}11 RS
(273+03°C)EE} 2 AL B F 9tk o] wid
2158 71IRS W A7 aedA vhE e 75
Jo] F7teE]o] nEAGTY STk AR BAZI
7} zz18te] et vpEAle 50 s SRR
W AN FF12L 3ol SV AE B
ATk FEFAX} %M F7PF 7Fss o= e 7t
& ol A wEAFe] Wst A7)

W”’

Mo X

_e‘il:

(o3

g

5

& RFEe] STl wet viEAGTE oAl A
A2 ¢ Qn o] Aas V1S At Ak dA
o] F7HAH A7) fraed Aok we] %

o] A7 wEej=o] AAl vz WMo Aopx wpEA
7F Fold Ao B & glrh. Eg A Fakae]

g o mlo

J. Korean Soc. Tribol. Lubr. Eng., 32(2) 2016

F - o)) - ol

[ ]Magnetic field OFF
| Magnetic field ON

Wear depth (mm)

Vibration amplitude (um)

Fig. 7. Wear results under different vibration amplitudes.
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