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Abstract —In this study, friction characteristics using elastomeric actuator with Magneto-rheological (MR) mate-
rials are identified. Typically, Magneto-rheological materials are divided into two groups by MR fluid in fluid
state and MR elastomer in solid state like rubber. The stiffness characteristics of Magneto-rheological material
can be changed as magnetic field is applied. MR fluid has been applied to various industry fields such as to brake,
clutch, damper, engine mount and etc. However, MR fluid has been used under the sealed condition to prevent
leaking issues. In order to overcome these problems, MR elastomer that has same property as MR fluid has been
developed and studied. MR elastomer mainly consists of polymer material such as natural rubber or silicon rub-
ber with particles that can be polarized with magnetic field. And it is called as a smart material since its stiffness
and damping characteristics can be changed. In this study, MR elastomer is produced and pin-on-disc tests are
carried out to identify the friction characteristics of the material. Several test conditions are applied to evaluate
the feasibility to use as a smart actuator in the field of vibration control.
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Fig. 1. MR elastomer.
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Fig. 2. Dimension of MR elastomer specimen.

Fig. 3. Pin-on-disc tester.
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Fig. 4. Modified specimen of pin.

Table 1. Experimental conditions

Load Velocity Time  Gauss
N)  (mm/s)  (hour)  (G)
No Test 1 5 2.36 2
Magnetic Test 2 10 2.36 2 0
Foree “rest3 15 236 2
Applied Test 4 5 2.36 2
Magnetic Test 5 10 2.36 2 20
Foree et 15 236 2
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Fig. 5. Microscopic images of CI particles:
magnetic field, (b) magnetic field applied.
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Fig. 6. Measurement of friction coefficient using pin-
on-disc tester: (a) no magnetic field, (b) magnetic field
applied.
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Fig. 7. MR elastomer surfaces after pin-on-disc tests:
(a) no magnetic field, (b) magnetic field applied.
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