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Novel Principle Sound Device based on High-Speed Response Method of SMA Wire for
Random Frequency Input
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An experimental investigation was conducted to examine sound generation by

driving a shape memory alloy (SMA) wire, which has conventionally been considered difficult to drive
at high speeds in the audio frequency range by maintaining the wire under the most responsive
conditions. It was demonstrated that stable driving was possible at frequencies up to 7 kHz by
applying a constant power bias to the AC signal at the desired frequency through power control.
Furthermore, the characteristics of the volume generated at each frequency were clarified.
Additionally, the structure of the voice device was investigated, a method for adjusting the output
for inputs containing random frequencies was explored, and the optimization of input waveforms using
deep learning was examined.

Shape memory alloy SMA



Al

VCM
SMA
SMA -
SMA
1kHz
SMA
SMA
7kHz
SMA -
SMA
1
Output
strain
/\ Target
V < & péint
Input
<> voltage
1 Target point
2 SMA
SMA
gFeunnec:zE\(t’Sr SMA driver OSCIIIoscope
Reflector Diaphragm
Spring SMA actuator Microphone
Displacement |~ — - — =
sensor Laser Recorder
C

SMA

SMA

SMA
SMA

SMA




SMA
2 SMA

Sound pressure[dB)
8 8 & 8 8 3 8 8

o
-
N
w
»
w

3 SMA
0.2kHz TkHz

]
8

8
8

o

Sound pressure[dB)
-

Sound pressure[dB]
-3

o

J
~
°

1
~N
o

1000 2000 3000 4000 5000 6000 7000 1000 2000 3000 4000 S000 6000 7000

Frequency Frequency
4 SMA
5

SMA

SMA



70

65

60

55

Sound pressure level [dB]

ceoe

0

Learned 1st peak Ld °
Learned overtone
Sine 1st peak °
Sine overtone
()
°
L]
°
$ °
o o
L o
o ]
o

500 1000 1500 2000 2500 3000 3500
Frequency [Hz]

1.5

1.0 1

Power [W]

0.5

0.0

123456 7 8 91011121314151617181920

Time in cycle

20

1760 Hz 0.25 W

MIDI




SMA

2022 ROBOMEH2022

2022

Hiroyuki Harada, Nozomi Akiyama, Yusuke Tajima, Koichi Suwada, Yuto Nozawa

Sound measurement-based study on SMA actuator characteristics for application of audio devices

2022 JSME-11P/ASME-ISPS Joint International Conference on Micromechatronics for Information and Precision Equipment
(MIPE2022)

2022

SMA

11P2023 1P

2023

SMA

M&M2021

2021




SMA

11P2022

e )

2022

SMA

2023 ROBOMECH2023

2023

SMA

41

RSJ2023

2023

SMA

24

S12023

2023




2022 4 20

(Tajima Yusuke)
(00849375) (30108)

2022-2023
(Tajima Yusuke)

2022-2023
(Ito Soki)
(60845668) (80122)




