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Radiation Pressure Tactile Display Using 1-D Ultrasound Array
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We propose a tactile display that uses acoustic radiation pressure. We fabricated two types of prototype systems; one has a
linear-phased-array with 10 pieces of 1 MHz PZT transducers arranged at a Imm pitch and another with 30 pieces of 3MHz transducers
arranged at 0.33mm. We confirmed radiation pressure that was sensible for our fingertips was generated, and examined temporal and spatial

controllability of it. We show the results of the feasibility studies.
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Figurel. Tactiledisplay using radiation pressure.
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Figure.2 Experimental setup; a water bath with the linear array on
the bottom and the driving circuit
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Figure.3 Ultrasound transducer array component (Nihon Dempa
Kogyo Co.,Ltd.) 3MHz, 30ch.
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Figure.5 Observed pressure waveforms. Radiation pressure by 200
Hz burst wave (@), and radiation pressure by 20, 40 and 80 Hz
burst waves (b)
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Figure.6 Spatial distribution of radiation pressure for 1IMHz, 10ch
transducer component: (&) 3-D plot (b) contour plot; brown, green,
blue lines are for 75%, 50%, 25% of the maximum intensity,
respectively.
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Figure.7 Spatial distribution of radiation pressure for 3MHz, 30ch
transducer component: (&) 3-D plot (b) contour plot; brown, green,
blue lines are for 75%, 50%, 25% of the maximum intensity,
respectively.
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Figure.8 Spatial pressure distributions for swung beams: red x;
=1.5 mm, green X;=3.0 mm, blue x;=4.5 mm, yellow x;=6.0 mm,
cyan x;=7.5 mm
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Figure9  Frequency characteristics of radiation pressure for
1MHz transducer array component. (a) gain (b) phase
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Figure.10 Input electricity vs. total radiation force
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