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Compact tactile transducer using repulsive magnets or electromagnets pairs

OMitsuki MANABE(UEC), Keigo USHIYAMA (UEC), Akifumi TAKAHASHI(UEC),
and Hiroyuki KAJIMOTO(UEC)

Abstract: In this study, we propose a method that can present strong vibration and skin stretching by concentrating leakage
magnetic field on the sides of repulsive permanent magnets or electromagnets bonded together. In order to verify the
effectiveness of the proposed method, prototypes were developed and experiments were conducted by measuring the
magnetic field of the magnet unit and the frequency characteristics of the vibrator. As a result, it was confirmed that the
proposed method is capable of presenting vibrations with larger amplitude than the existing method.
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Fig. 3 Fabricated coils
(A) 100 coils (B) 200 coils (C) Pair of 100 coils

Table 1 Dimensions of coils

QOutside Inside Height | Weight | Resistance
Diameter | Diameter | [mm] [g] [Q]
[mm] [mm]
Al 10.4 5.28 3.27 0.89 3.9
B[13.6 5.53 4.96 1.43 10
Cl10.4 5.36 5.12 1.52 8.6
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Fig. 4 Fabricated magnets

Table 2 Dimensions of coils

Outside Diameter | Height | Weight [g]
[mm] [mm]

() | 5.00 1.07 0.16

(i) | 5.00 2.93 0.18

(iii) | 5.00 3.81 0.31
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Fig. 5 Measurement of the magnetic field
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Fig. 6 Measurement range of magnetic field
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Fig. 7 Magnetic field of magnet unit
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Fig. 8 Magnetic flux density

on the side of the magnet
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Fig. 9 Amplitude measurement
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Fig. 10 Appearance of the actuators
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Fig. 11 Experimental methods
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Fig. 12 Frequency characteristics
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