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Study on force sensor using shape-memory polymer sheet with embedded electrical heating wire

ofEAS (LIK) IE

=IE—& (WIX, HEH)

E h E (FlESEE AKX E RAHFFEFE (BEH)

Hiroki KAMIZONO (Kyusyu Institute of Technology),
Kazuto TAKASHIMA (Kyusyu Institute of Technology, RIKEN),
Makoto TAKENAKA (Kagawa Prefectural Industrial Technology Center)
Toshiharu MUKAI (RIKEN)

Key words : Shape-Memory Polymer, Force Sensor, Electrical Heating Wire

1. ¥#58

oRy MIEE, - Bk FOSTFICEA SN, Wk
DESICITHDOHLTHERENDHZEITLATBEWVERET
FEREND LR, SEIERATHFEROVEDLEIZ
o T&l. el E THREERY ~— (SMP) O
E XA EFIA LB E 2 —, T2 F =
T—4, BEUH[15]12 0L OB LTEL. 22T SMP
LiE, BRENTHRICHEMZTER LY, V7 AEBIRE
(T AEICMEAT S & TDRICEIET DR Y ~—ThH 5.
EBIZ, SMP IFERMELICRE ST T, B EIThE 5 &
MmN KX < ELL, #100~1000 43D 112725, AR
TIINETHELCEEAREZEAL, QIEL ORBE
EFEETEANEE Y RREELE.
2. SMP # AWk ARE Y OERLE

HEE T, BRERIC X > TRIEESICAE Ui,
HEAER, LV NORFRER FOEEEREFITERT
A0, FORERBRLE VY MEOME « Y4 XL - THI
FELUORBEERRES. B rHMEHC b s - EREEZ O
TR =D ETHRARY, IREVVEEETLIHE,
RBERLBBND LV TOMBHZ Lo THREST
BY, B ERBICEFETL I LT TE RV, & TR
2T, B iR & SMP THERR L7-. Fig 1 IR T L 512,
SMP IZIREEIC L » CRIENELT 2O T, AUAEMATH
EECSUCERERRERS. Thbb, SMPEZAWVWAZ &
T, UV ERERE, BECI > THEOREL Y VEEZ
BLENTED, ZOL) REEERTEVVERESTDZ
LR BREICAERZToZ. Elcb e HEERL, EBR
BITo 035, AEAWE L HITeER T, U EICiREY
RFTVWEHICBEBRE L VBICRD L ITERARL. Fi, i
EORERE LTHPR o TV T, LEDRHZEMZRIC L -
THEULBOTHEITHIET D, 2/ —VE61FRnict
Y OVER AR T, 512, B O/ DT DICIRE Y
AT E TR —TE AV,

Glassy state (1< T',) Rubbery state (7<T,)

Fig.1 Deformation in glassy state and rubbery state

3. EBRFE
3.1 RAfES

Fig2 WERICHWZ SMP Z AW hEEVY (BE 198
mm, EX :12 mm, 1§ :25 mm) ORELTHS. AR
T, BREH SMP 727 /2P —XD SMP (MP 4510,
T=318K, ##E3:1350 MPa (T<T,), 4.5MPa (T>T,), ¥
EEHCe=11.6x10°K ") 2EA LK. AFIBAIOZEERE
LT, 343K T2BRMENT 5 Z L Tk L, ZOMKET
BXH. F0%, EE 1.0mm D SMP ¥ — b % 2 #fERl5
7=, MBS L X (190°C, 10MPa, 10437LLE) LK%
FHRESE. &b, BEZHETAIEDIC 2D —F
ORICERG (= 7 1 &, ©0.26 mm, BEXEAHHL: 108£6x10°
Qcm, ¥ 78214 GPa) LA TS, £ LTHE T L X (150C,
2043) L, 24D SMP ##E35 & &, SMP B EDRKE
BEEXEs. UL — FOREBOFRICEEE VY
fFEOTHY —Y (FEFnEZE, KFGT-5-120-C1-11 N1IM3) %
BEY, SMP v — hEREADPOTHERETEHLIHITL. 2
B HEERAWAZEICEY, 2KOOTHRS—TIZEI LD
FTHRBECTBHIIHIOOTHER Xy rErENE. 2T
BEESEOAERICL > TELIVOTHEXFY EALT
EDMENHD.

Fixed part |
Strain gage

A

Fig. 2 Prototypé of the force sensor usingMSMP sheet
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Fig.3 Experimental apparatus to evaluate the force sensor
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Fig. 4 Relationship between applied force and strain on SMP sheet
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Fig.5 Relationship between calculated value and measured value
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Fig.6 Relationship between calculated value and measured value
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