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Abstract — Magneto-rheological elastomer (MR elastomer) is a smart material, because it has mechanical prop-
erties that change under a magnetic field. An MR elastomer changes its stiffness characteristics when the inner
particles (iron particles) align along the direction of a magnetic field. There has been much research to make use
of this characteristic to control vibration issues in various mechanical systems, such as for mounting systems in
the automotive field, home appliances, etc. Furthermore, the friction and wear properties of MR elastomer have
been studied, as these relate to the durability of the material needed to meet engineering requirements. Rolling
friction (or rolling resistance) is one of these friction properties, but has not yet been studied in the context of
MR elastomers. In this study, an MR elastomer is fabricated in the shape of a hollow cylinder to evaluate the
rolling friction characteristic under a magnetic field. The test apparatus is setup and a strain gauge is used to cal-
culate the rolling resistance under test conditions. Permanent magnets are used to supply the magnetic field dur-
ing tests. The load and rolling speed conditions are also considered for the tests. The test results show that rolling
friction characteristic has a different trend under different magnetic field, load, and rolling speed conditions. It
is assumed that the stiffness change of an MR elastomer under a magnetic field has an effect on the rolling fric-
tion characteristic of the MR elastomer. For the future work, the rolling friction characteristics of MR elastomers
will be controlled by adjusting the strength of the magnetic field using electromagnets.
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Fig. 1. MR Elastomer under magnetic field.
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Fig. 3. Schematic of experimental setup.

Table 1. Experimental conditions

Parameters Value

MR Elastomer

Dimensions (mm)

—Inner Diameter 30

—External Diameter 40

—Thickness 5

Aluminum Pipe

Dimensions (mm)

—Inner Diameter 26

—External Diameter 30

—Thickness 2

Load (N) 30,50,70

Linear Velocity (mm/s) 6,10

Distance (mm) 720

Magnetic Field (T) 0.1

Rolling Stroke (mm) 20

Lubricant Condition No

Temperature Room Temperature (25°C)
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Fig. 4. Results of rolling friction coefficient: (a)-(c) Velocity = 6 mm/s, Load = 30, 50, 70 N; (d)~(f) Velocity = 10 mm/s, Load =

30, 50, 70 N.
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