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A flexible tactile sensor using a magnetorheological elastomer and spiral inductor based on inductance
measurement
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This paper describes a flexible tactile sensor using a magnetorheological elastomer and spiral inductor based on
inductance measurement. The proposed sensor can measure the force applied on its surface by monitoring the inductance
of the spiral inductor, which is covered with a nonmagnetic and magnetorheological elastomer. We investigated the
sensor response when metallic materials approach to the sensor surface because metallic materials can change the
response without contact. We also investigated how much such an effect was shielded by different magnetorheological
elastomer. The results show that the inductance decreased when metallic materials approach and the extent of the
inductance change can be reduced by increasing the mass of iron powder.
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Fig. 1 Appearance and schematic of the proposed sensor. A
dual-layer elastomer, which consists of a magnetorheo-
logical and nonmagnetic elastomer, is laminated on the board
holding a spiral inductor (modified from [6]).
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Fig. 2 Appearance of a fabricated proposed sensor. A dual
layer elastomer, which consists of a magnetorheological and
nonmagnetic elastomers, is laminated on a spiral inductor
implemented onto surface of a printed circuit board.
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Fig. 3 Experimental setup for investigating the sensor
response. The proposed sensor is mounted onto a three-axis
robot stage. The stage holds a plastic cylindrical indenter with
a force-torque sensor. A personal computer captures the
inductance of the sensor via an inductance-to-digital
converter (modified from [6]).
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Fig. 4 Measured inductance versus the applied normal force.
The solid line and dots indicate the mean value of the
inductance, and the arrows depict the direction of the applied
loads. The shaded region denotes twice the standard
deviation (20) of the inductance (modified from [6]).
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Fig. 5 Measured inductance change versus the distance from

the inductor. The solid line indicates the mean value of the
inductance across 5 trials.

Table 1 Parameters of the elastomers.

Thickness of | Volume ratio Mass of
Elastomer . .
type the MRE of iron iron
layer [mm] powder [%] | powder [g]
A 1 20 12.2
B 2 20 24 .4
C 3 20 36.6
D 4 20 48.8
E 5 20 61.0
F 2 10 12.2
G 2 30 36.6
H 2 40 48.8
1 2 50 61.0
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Fig. 6 Maximum inductance change obtained with the nine
different elastomers and the aluminum block. The characters
indicate the type of the elastomer.
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