2P1-HO03

EEDORARKREF EAERIEZRR T 5 ZEEERRE

An Elastic Variable Stiffness Continuum Robot with Shape-Locking Mechanism
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In this paper, we propose a novel pneumatic-driven variable stiffness mechanism capable of shape-locking.
Various methods had been proposed to change the stiffness. However, there is no simple methodology to realize both
controllable elasticity and shape locking. In this research, we present a continuum robot using flat tubes pathed
through along the body inside the slits. The slit has multiple needle-like structures, which makes the tube grip with
large friction when pressurized. This makes it possible to retain the robot in an arbitrary shape. First, we show the
principle of the shape-locking mechanism and fabricate a prototype of the proposed mechanism. A basic test is

conducted to check the performance of the mechanism.
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Fig. 1 Proposed shape-locking variable stiffness mechanism
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Table 1 Classification of variable stiffness mechanisms
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Fig. 2 Principle of the proposed shape-locking variable stiffness
mechanism. The flat tube can lock its position when pressurization
by friction generated between the plate and the tube.
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Fig. 3 Top view and front view of the fabricated prototype
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Fig. 4 Right side view of the plate. There are four slits with short
needle-like structures that are equally arranged in the
circumferential direction. The needle-like structure increases the
friction compared to the simple flat wall.

Table 2 Specifications of the prototype

Dimensions 200 x 40 x 40 mm
Flat tube (welding area does | 10 mm, t0.1 mm
not include) Polyurethane
Plate material ABS

Maximum pressure 80 kPa

Mass 85¢g
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Fig. 5 Bending test. (1) Initial shape. (2)(3) Free bending
deformation. (4)(5) Hold shape by tube pressurization. (6) Elastic
bending. (7) Recovery motion. (8) Shape recovery.

Fig. 6 Hold a twisted shape
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