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Effect of Component Parameters on Crawling Performance for Self-Repairing Soft Robot Actuated

by Thin McKibben Muscles
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Hiroyuki NABAE, Tokyo Institute of Technology
Koichi SUZUMORI, Tokyo Institute of Technology

This paper describes a soft robot that aims to achieve fully autonomous repair of large-scale
damages and can be extrapolated to other systems. The use of self-healing materials is proposed as
a solution for the issue of soft robots being vulnerable to sharp objects, which has been previously
reported. This study presents a soft robot capable of repairing large-scale damages without external
intervention. In previous studies, we demonstrated its ability to repair material removal and deep cuts,
but the crawling performance of this robot was not discussed. Here, the correlation with crawling
performance is determined by changing the component parameters of the self-repairing soft robot, and
then the optimal size of the self-repairing soft robot is determined.
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Fig.1 Prototype of the soft robot. Here, b + 2a = Lo +
2><L3 and3b:L1—|—2><L3

Table 1 Dimensions of the soft robot

L [mm] Ly [mm] | L3 [mm] | b [mm]
100 20 5 10
(@) Pump. STM
actuation controller e
Solenoid valve|Stabilized g
actuation

power supply|

Air line

Fig.2 (a) Diagram of the scheme used to contorl the self-

repairing soft robot. (b) Photograph sequence of
the self-repairing soft robot crawling on the tex-
tured surface.
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Fig.3 (a) Robot having the same structure as a self-
repairing robot. (b) Crawling model diagram. (c)
The crawling results of each robot.
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Fig.4 (a) Robots with different cutting surface sizes. (b)
The crawling results of each robot.
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Fig.5 (a) Schematic diagram of different states of the
robot. (b) The judgment condition of mobile sta-
bility.
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