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Could Not Help Making Do-It-Yourself Acoustic Levitation Device
(2" Report)

TAKAYUKI Hosur!?)

Abstract: Acoustic levitation has been a specialized experiment in a laboratory because it requires an ul-
trasonic device that radiates an intense ultrasonic wave. This research aims to democratize this attractive
technology by realizing an acoustic levitation device consisting of off-the-shelf components. In the previous
report, it was demonstrated that polystyrene particles are suspended in air by a hand-made transducer array
on a spherical surface with a commercially-available driving circuit of a parametric speaker experiment kit.
This paper discusses and reports a 3D-printed spherical transducer array.
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Fig. 1 Acoustic levitation device reported in previous study.

(a) Hardware. (b) Levitation of polystyrene particles.
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Fig. 2 Distribution of potential in standing wave generated by

square ultrasonic transducer array.
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Fig. 3 Dimensions of designed transducer array.
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Fig. 4 Cross section of ultrasonic transducer array.
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Fig. 5 Directivity of ultrasonic transducer.
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Table 1 Direction angles and directive gains.

T1 T2 Td T4
Direction angle [deg] 2.9 8.7 14.7 20.9
Directive gain [-] 0.996 0.966 0.906 0.820
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Fig. 6 Simulation results on focusing (relative values of sound

pressure). (a) Previous study and (b) this study.
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Table 2 Distance from each transducer to focal point.

T1 T2 T3 T4
Distance [cm] 9.96 991 9.86 9.81
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Fig. 7 Simulation results on focusing (relative values of sound

pressure). Distribution along Z axis.
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Fig. 8 Transducer arrays. Left: back side and right: front side.

5. 00O

5.1 0J0O0OO

goboooooooooboooboooooooogn
oooooooooooooooooooooooooo
ooobooooooooobooooooooooooo
ocooooO0oO0o0o0o0oooooooooooooOOo FPMO
ooooooooboooobooooooooooon
obooooooooodgoodo 125emdoooon
ooooosmmdOO0OodoooOoooOoooooon
oooooboooooosmobooooooooogon
ooooooooooooooooooooooooon
oooooooooooobooooooooooooon
oobooooooooooooooooooooooon
ooooooooooooon

00000000 10000000 0]lapillus bug [9] O
oobooooooooooooooooooooooon
cboobobooooooooboobooobooooooao
coobooooooooooooooooooooooo
ooo 1o

5.2 O00O0OOO
goooool1boooboooooooooooooooo
ooo0oOooO0ooOooooOooOooo0oo0oob0O0n 70 mm
Oo00oo00o0o0D0O0 41mNODOOOODOOOODOO
ool1ooboboo0ooooooboo00oOo080 mmO
oooo0O00 32mNOOODODO 43000000000
cooboooobooooboooooooooood
goboooooooooooooooboooooogon
cooobooooobocooooooooboooooooo
cooooooboooooooood 13mmd0O0 75
mmO0O00000000000000000O0000080

© 2015 Information Processing Society of Japan

09 OO0OO0OOOOOOOOOOOOOOO

Fig. 9 Acoustic levitation by face-to-face arrays.
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Fig. 10 Acoustic levitation by single array.
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