[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

OO /0000
Article / Book Information
oo@a) OO00000000DOO0DOO0ODoDOooOoooooooon
Title(English) Prototype a Self-Healing Soft Robot for Independently Healing of

Damage through Movement

oo@o) god,obobog,gooo

Authors(English) Mengfei Xie, Hiroyuki Nabae, Koichi Suzumori

oo@o) 400 00doduouobooooobooboooooon oo
O, , ,pp.2124-2125

Citation(English) ., Pp. 2124-2125

000 /Pub. date 2023, 12

0000 /Copyright OO0000000000DO0DO0DO00oO0o0oo0ooo0oood
(c) 2023 The Society of Instrument and Control Engineers

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

EENZ K > TIRDEBZEERE TSV 7 b aRy b OalfE

Ot fufit CRETRRY), HPIL iz (RETERRP),

SRR BE— R TR

Prototype A Self-Healing Soft Robot for Independently Healing of Damage

through Movement

O Mengfei XIE (Tokyo Tech),Hiroyuki NABAE (Tokyo Tech) , and Koichi SUZUMORI (Tokyo Tech)

Abstract:  Self-healing soft robots have shown enormous potential to recover functional after healing the damages. For relatively
small-scale damage the inherent elastic response of the material reintroduces the crack surfaces into contact, allowing healing
can be easily achieved. However, when these soft robots operate in unstructured environments, they are exposed to events that
may result in large damages. In such cases the healing is not possible without bringing both crack surfaces into contact. This
reconnection is crucial for achieving effective healing and restoring the robot’s functionality. This paper introduces the thin
McKibben artificial muscles actuated self-healing soft robot successfully bring both crack surfaces into contact without external

interventions and conducted tests have demonstrated its feasibility.

1. &S

V7 bRy MIEWEREISEEZ R T 5 & HIg,
NTE L B D e B WD TR 2 IR T RER = & B
5, v=Pal—yary [l SEEHORy Fo¥E 2 T
ZL OWMERIfThbITWS., LarLl, ZL DY 7tnm
Ry ME, T2RED XS RFWCTEATRER MR B
TR XN TWB 720, Jiflyikicsg <, BBk
ZHEREET 25 ZE I LTV, 20X 5 I L
T, HOBEMIC XD BCBEKEEZE TS Y 7 +
Ry FBREINATHS W BFOHCBEY 7+
2Ry MIEGERICYIBHEE L35 2 X 5 /X
R LT, —ERREEMIRED R =N 5 Z & T,
TEDRBEIC G T B HRER R TW2a 5O LaL, Yl
T T ] = oD B Al 23 e Lok &= B IT LCE, AN
S DFBIBNRE L 725 Z e 3% LT

Seyedreza HIZ X o TIRESNEBH T 7 F 22— &
i, IBREEEAS L HEBEMA 2 FIH L Ti#iEx R,
LI T [t o0 3 A s 8 Lok & IR B R AN A © Dl
BELICBEEINS Z e SEiEa Nz Bl Lal, K
WBER, Ron-HBELIMEETE WD, &)
MR N G EATRE TEWEEE 2 %Y 7 b
Ry bHIfFEIN TV 3.

AT, MR~y FXURANTHA L B O BEM
KlaEHw2Zrickd, YIWmER L OB H Lk
= ARG LT R AN BN L I BE S RER Y 7
FarRy PEREET S, £/7, EZBIC KD EEOH %

s =

179.

2. RETZ0O0/Rv bOEECEENTFYE

RBEITZY 7Ry b2K 1 IR, ARy b
FHIE~ Y FXOBNTHA (SM40) & H AERMEM
BL(7 4 F—RrFL, 2ot ) »olXnT
W3, k7, R1LISTTERZRT.

AKoRy bOFKEIS 27 513K 2 ITRT &SI,
T 7R 7 (SLP-O7EED, 7 3% A F#EH (Kk), E
F# (24V KOGANEIO25MI10F, 2 %A (#k)), Z&EtE
B (EX-750L2, ERYEMERT), ~47marin—3
(NUCLEO-F401RE, STMicroelectronics) 7> & i & 41
TW3. X512, MR~y FNBNTHRICZEE 2 H
3 azrickb, EEED), [MEES)R L HEE
B EERHETE2. X 3 REEROBIEOR TR

Fig.1 Prototype of the novel self-healing soft robot.

Table 1 Parameters for novel self-healing soft robot.

L[mm] L;[mm] L, [mm] L;[mm] a[mm] b[mm] w[mm]
100 20 16 5 8 10 10

Stabilized : Self-healing
power supply  Solenoid valves soft robot

Fig.2 Self-healing soft robot drive system.
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Fig.3 Photo sequence of the virgin self-healing soft robot
crawling on horizontal table. Here, red portion: actuated;
black portion: deactivated.
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Fig.4 Healing process and locomotion test of self-healing soft
robot has removed a portion of structure. Here, red portion:

actuated; black portion: deactivated.
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Fig.5 Healing process and locomotion test of self-healing soft
robot with incision. Here, red portion: actuated; black por-

tion: deactivated.
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