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Sensitivity Switching Triaxial Force Sensor for Precise Palpation
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Fig. 1 Schematic view of swithing triaxial force sensor.
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Fig. 2 Schematic view of triaxial force sensor.
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Fig. 3 Schematic view of measurement method.
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Fig. 4 Fabrication process of triaxial force sensor.
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Fig. 5 External view of flexible substrate.

Fig. 6 External view of triaxial force sensor after fabrication
process (a) and sensitivity switching triaxial force sensor(b).
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Fig. 7 Relationship between vertical force and voltage of high
sensitive force sensor.
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Fig. 8 Relationship between vertical force and voltage of low
sensitive pressure sensor.
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Relationship between vertical force and voltage of
sensitivity switching triaxial force sensor.

Fig. 9

J A Rp ETFIITE 2o I fuNie S 251 T & 5 WEe
MRHDHLEZLND.

43 RBEYBIA Nt OEBEEE
431 BEEAROERFYE

R 30 ) & TN 2 T AR & ) BEOR
%% Fig. 9 (3T, EBRIZZEUTV, ZOVH % ERRER L
LT7ay L. EBRFERLL, BEEETOHIME
M3 LTz 24 N Z B USRS & Uiz, BB U)K 3 W)
T OB S Y O EE AR A R SRS TR,
LB 7 M) O FERERFIE 2 B L 72

R J1E o O lE R & L IC R T

F<24N  y=552x+5.00 (7)
F>24N  y=351x+515 (8)
BESE T Y OB & LA N ISR T,
F<24N  y=-49.0x-5.65 (9)
F>24N  y=241x-720 (10)

PLEofER X0, REEHK 3 & v O mEE I ORF
PRI 2.4 N K3 TIARIREE /1 o H R TH 5 R(T) T, 24
N DL ETIEEERE 2 P ORETH H(10) TEED. &
ST, 24 N CRREZEMZ 52 LT, RIEEDE IO
43T EDEREZFORMBE VT, MEZTVHEX TH
ZEHiIcE . £72, X(G)EXL0) & 0 IREYHE D 2.4 N



(a)Direction of X-axis (b)Direction of Y-axis

150 : 100 _

% oob = _|!X—aXIS sensor| E &3 | Y-axis sensor
§_50 “ . .50

-100 * 1 -100

05 025 0 025 05
Shear force N

(d)Direction of Y-axis

05 025 0 025 05
Shear force N

(c)Direction of X-axis
200 150

= B X-axis sensor Y-axis sensor
€100 | |§75

()] [ ]

g0 s 20

2100 : §J&

-20

0 . . .
12 -06 0 06 1. 2 _1 2 06 0 06 12
Shear force N Shear force N

Fig. 10 Relationship between shear force and voltage.
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Fig. 11 Relationship deformation and voltage.
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Fig. 12 Relationship between deformation and Young’s
modulus.
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