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(b) Force sensing. (c) Hardness sensing.
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Structure and principle of multi-axis force and
hardness sensor?.
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Pattern layout on SMA beam of sensor?.
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Process flow of sensor fabrication from SMA sheet?.
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Fabricated sensor.
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Sensor after attaching to FPC with Ag paste.
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Measured relationship between reaction force and
displacement.
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Measured relationship between output voltage
and displacement.
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Relationship between output voltage and reaction
force.
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Set up for evaluation of sensing properties under
atmospheric heating®.
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Change of reaction force of SMA sensor in heating.

5. f\n =

L7 4+ — A Ll S Z T 5 TiNi-SMA ¥ —
k& AV MEMS BT o AR L. WA
P % B L 7=

ERL7= 2 Y OMmEF W OKEIL 4 mV/N T
IYFRREIT 2.5 mNAZEETH 0, 1EM ) 150 mN (Z4A
WS BN 20 pm FCHRIE MR AFRETH - 1=,
B AW BAF R E NS S o 1. F50
KINBEED & o F T OMIMEE > o v 7 IR E )
BWboD, HHBREOFHIIFGETH D Z &0
Do T=,

AS%IE— M E CTEYLEL L T SMA ¥ — |k
DRI EHRL, St osfEiezm EL, £
7o, Wi E — & —FHRIZ LD SMA B — A DNEL
&AM ORE LR S TV,

L2

RUFGE D —EBIL B A28 (B) iREE &
23HO01371 (12 X it iz,

SMA ¥ — b OZREABIFEAML 1 1LTE RS T35
HREM B 2T LAFGERL O PE R 2Pz 12 TR g T
YAV

2 ZB N

1) Y. Hasegawa, M. Shikida, T. Shimizu, T. Miyaji, H.
Sasaki, K. Sato, K. Itoigawa, Sensors and Actuators A,
Vol. 114, pp. 141-146 (2004)

2) VERkfERES, £ H &, ER TS MAG/MSS/BMS
A [FIAFZESS, MSS-23-053, pp.1-3 (2023)

3) S. Miyazaki, A. Ishida, Materials Science and Eng.
A273-275, pp. 106-133 (1999)

4) miErPE =], IR —=, ILIEF, “t MElEEE
i & RS N AL E O TR, H AR
i S (C ), 63 &, 607 75, pp. 881-888 (1997)

5) T. Sugawara, K. Hirota, M. Watanabe, T. Mineta, E.
Makino, S. Toh, T. Shibata, Sensors and Actuators A
130-131, pp. 461-467 (2006)



