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In this research, we synthesized self-healable polymers and developed a
stretchable conductive ink by mixing polymers, conductive materials, and organic solvents and
achieved the patterning by printing. In addition, by focusing on the fact that the healable polymers

self-adhere to each other, we prepared healable materials on the surface of silicone rubbers with
low adhesiveness, and used the transfer process to transfer the conductive material onto the
healable polymer substrate. In particular, by setting the temperature to around 40° C in the
transfer process, we succeeded in creating the structure in which the conductor was embedded within
the healable polymer substrate.



¥ X C—19,. F—19—1, 2—19 (58

1. #FIERIA S D =

T L7 hua=g AT, BrxoF ORI OEFEENIL, BESETE, V=T 770
TNA AR T "ORT 4 7 ANDEILRDIGHIZBNT, t%®§%%ﬂf/b®%wtw
ST DENAC B IBIETRER ., G D EFT A A FEBT AT, BEFT A AEEE2o
2T DRKEHEEANMETH D, T DX D e fErEE AR, O ﬁbfﬁﬁf%é&wotm
WA Z > Z LRk bnbd, MAEZEO L7 7a—F0 1 2L LT, #ERLTHERET
XDHEWDH BEBEEEZ T A RN G52 EnbIFons, £ RSB T, K
A CHHBORBR Y — 2R TEDZ N RDLNTEY ., HIRZ 2 20@EHAILFD
TREMT-T Wz b, T TR TIE, IEZEE T Lo d, TLARLTFAH
ANV EORE & T BfET 2 FM EICHIRICTE 28 E A 7 2B L, ERAMEEEEBTH 2
LEBEIEL,

2. MIEEOHB

BEMEE L OMMEEEE A > 7 2B L, HRTARY—=2 7425 Z & TAED S WER
Bl a2 Eild 2 2 L 2 HE T 5, HIRIZ 0t 2 & @S @B oF IS LB/ ke - fER 2 -
MHEME 23 7 9 B CAETEMSEE 2 Fe D ME & 0 TR 2 B L. HEME S IREADEDL 2 &
TEFEA 7 OEREZ Bigd, (B L7 E8E A v 7 gt 2 (e U EEMEelmfEt: & v
S T2 AMEZ B U CREE 9 %,

3. Mo HiE
OEEEREEZ R OE D T O EEEA 7 OB

ET. BT 7 R & @B ORI LB 2 R - FRE - WAV 2 72 3 B CAETE T

A%Z@%Aﬁbt.2@%@%/7%&ﬁEA%%ﬂ SR A 18E . 365 nm DEEANLT
VT3 RERET S 2 L TR IR E ST, ZOED TR DR AR S, @y

AN ERTGDHIENTED,

EEAIIIAR LT @S TIRREEE Y 0 7 —ME B XOEE R ERMEE L OFBIAA
ZIREEDE D Z & TERT S, EEME S LR, RO S0 < EEEE A R TR Y
U— 7 R Uiz, HIhE S U 22— 3 A7 EOMREEM AT o 7o, FIRITE AL S 2072 Bl 23 i i
BRPER EEENELND LT, BT L—7 R ~— -« FEBHIOIRE L BCA 7
DELIRGAM A F LTz,

ERLL 2@ 017 4 )V A EERII Y v X — b LI A ATEEZ ST =0bL, Z0EN
BET 2 EBMBIElE T 5 2 & T~ T,

O &S FEbt E~DfEMEER O

BE LW T AR Tl BEEZ OB T E~OMEIE SRR EZ 1T - 72,
FUEma MBI Z AT WA, BEA LV ZICEENLBEFNTIERAKREZER LT LE T,
T CEEEE S TR 2R T D CMENCESE T A AR L CIE Tk 22 A,
HEBEDT- 0 HfEHEAR - SO FEMITBEEEO R WERO FICERSNAZ EREE L E
Zbhizizd, vV a—rIAREEFA L, BEORDREZED DD, BNEEZ AWV,
EMORE BT -T2, & BICHRE L2 Mt BRSO B 2 g1~ 5 = & T, #E R
AT,

%ﬁ%

Fw—IZR LT 25 wthiDOAKER (FhZe ka7 7y) ZAWVWTER L&D IRk
@%ﬁﬁm<&wo%#ott® EHIEHIR LG, F—7 VU TRl A R S5 2 LT
DT AN EGT -, TOES BT v X —TH VAR E N Z, FiE T 2 BREEE L7k
B HI(BDICEGND EHIZ, HBoTdFmIMEE I T\, 207D, BAEBEERS T
DERRIZITEBPI LTz E N2 D,

REHERZ TR T DA 7 1%, EEMEE LT L—7  FREAIE LTAF AL I TF
NI N RBIRT 2 2 L CTAT VU VHIRIRIBEZRMEEE L 7e o7z, 126 nim DRV A 2 K7 4 /L A
<~ A7 ZN LU TCHIRTRZ —= 7 L8R IL, 80°C1 W]+ 150°C1 MR NG TrEME &
52 ET, 21000 S/em DEFEREZ R LTZ, LvL, 1ERES - ifgMasE g o 2 mic R 8
EMABE, BOEEMEZRS oz (K1 (7)), ffEtEEszry b L, Iy MLEHE
DEEMIEDL L EEBSIORBEREIC 2o 2 b, B FRITOEFITEZ > Tnd 2
ENEBZXOLND, HOBEMEZRI R0, BRERIFICTET 2oEN S  EEEE
FFomm T D 7en =0, @il OBEINE XK Rolz 2 EREZ NG, 5%H
CAEEMZ 535121, )/ U A Vi EOFRBEREN D HBEMEELRBLTE 5500, K
BEEVSTEBHEOH H2EEMEZH VD ENREZLND,



EEMES R 2B T2 EEICEET D Z L AR LT, BERS 1M L~
PEERDIERR & 1T - 72, FIBEMER B2 MfEtEEARE LOMEEES S FH M & blcv ) a—
VA LFH BICER LTz, BT AER EICT ) a—2 TAERE LG E, BERHIES IS E
SFHEM L EANEE LARWRIENE U, 22 TCH T AERD RN, V) a—r T AOBROHE
WICEF Lz 2 A b LR EA B ESE D 2 LTI LUEEOBRE E 0 23 L LT,
SHICEIEBEROIRE A 40°CIITICRET S Z & T, BENMEER Y ~—RNICHEDIAEN HHEE
ICTEDHZENbhotz (M2), 2Ty Y a—r T ARETHR L7ZEEKTHY . £ 60 um
DEEEA LTV, K2 AREDFREM BTG 21T 12/ RTH 508, BIKESY & M5y
OFEITITBEEN 2 REMNFEHE L 7o Tz, BUEBIZ LY, EBIRNE S FEMNIZHEDIA
FNHEEI R EZBND,

BEEIC L DEDOELEZRND DI, JEE~45 pm, 18 3 mm, £ 2 cm DR Z oM
et A A2 FIRCERL L . BUESERTR COMBICRT 2 BR M2 (X 3), BJEEE L
7o o T REMEE AR ER T, 118%DMETHEE L2 2oz, — KT, BEEEITo TG
300% T E CHERNE ELZ, 20X RHOAREEZ KT 2 2 Lk, g RICE
WTHRATHDZ EDFRBREND,

2 B

1 AR LTz @yF L BA%E Lo it g i G 2 2 72 BRoRe M2 L, (1) Mo+~ 1 v 4
(P @maFER7 L—7 iR a Ry Y Pk



5 EEE

©
o

»
o

Height (um)
Height (um)
N
o

N
o
T

1

1 1 O 1 1 1 1
0 0.2 0.4 0.6 0.8 0 0.2 04 0.6 0.8

Distance (mm) Distance (mm)

2 EREEIE TOMMEIEEAROBMEER LSS T n T 7 A, (£) BEfo> ) a—r=
L BICHIR S 7ot gk, () BVEARIC X 0 EENMER 2 7 HEM IS S AU 7o e v A,
REP VL 72> TRY | WFEMEERS &S FEM IS DIA TN TN D,

109F 7 '
10%
10"}
10°}
10°}
104}
103-
10?
e '
100 L L 1 1 L

0 50 100 150 200 250 300 350

Strain (%)

Resistance (Q)

3 ERBIC X D E AR O N b (BB S M IS T 5 2 8T HMERNE B
L7,



1 1 0 0

Chihiro Okutani, Tomoyuki Yokota, Hiroki Miyazako, Takao Someya 0

3D Printed Spring-Type Electronics with Liquid Metals for Highly Stretchable Conductors and 2022

Inductive Strain/Pressure Sensors

Advanced Materials Technologies 2101657
DOl

10.1002/admt. 202101657

4 0 1

Chihiro Okutani, Tomoyuki Yokota

Ultrastretchable and Durable Conductive Wiring with Liquid Metal Injected in 3D-Printed Spring-type Channel

The 11th International Conference on Flexible and Printed Electronics (ICFPE2021)

2021

Chihiro Okutani, Takao Someya, Tomoyuki Yokota

Highly reliable spring-type strain/pressure sensor with inductance change

2021

COMSOL Simulations WEEK 2021

2021




3D

33

2021




