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Deformation Response of a Magnetic Type Tactile Sensor

using a Magnetorheological Elastomer
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(Graduate school of engineering, Osaka University)

Abstract: Recently, flexible tactile sensors have been studied as whole body skin of personal robots. In this study, we pro-
pose a new magnetic type flexible tactile sensor using magnetorheological elastomer. The sensor is composed of a magne-
torheological elastomer, a non-magnetic and low rigidity elastomer, a permanent magnet, and a magnetic sensor. The ex-
periment results show our prototype sensor can measure applied force. It was also revealed that sensitivity and measuring
range of the prototype sensor depend on the thickness of the both elastomers.
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Fig. 1 Overview of a prototype magnetic type tactile sensor.
(a) Appearance of the sensor. (b) Schematic drawing of the
sensor viewed from the bottom. The sensor is composed of a
magnetorheological elastomer, a base elastomer, a perma-
nent magnet, and a magnetic sensor (giant magnetore-
sistance sensor: GMR sensor).
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Fig. 2 Diagram of sensing mechanism. (a) No load. (b) Load
is applied. Magnetic sensor detects deformation of the elas-
tomer as changes of magnetic fluxes.
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Fig. 3 Experimental setup for examining relationships be-
tween applied force and sensor output. Applied force is
measured by using a digital force gauge mounted on a Z-axis
stage. A cylindrical indenter (diameter = 15 mm) is mounted
to the force gauge. Both output are simultaneously measured
by an oscilloscope.
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Fig. 4 Change of sensor output voltage against the applied
force that increased from 0 N to 3.5 N and then decreased to
ON.
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Fig. 5 Depth of the sensor surface vs. sensor output. The
sensor output increased linearly to the depth.

Table 1  Thickness differences of each elastomer layer
between three types of sensors. Type A is the same sensor
with the one used in the first experiment.

thickness of thickness Of.
magnetorheological
base elastomers
elastomer
type A 5 mm 2 mm
type B 5 mm 4 mm
type C 10 mm 2 mm
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Fig.6 Comparison of sensor output changes against the ap-
plied force between the three types of sensors.
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Fig.7 Comparison of sensor output changes against the depth
of each sensor surface between the three types of sensors.
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