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The proposal of hybrid soft actuator from pleats and contraction structures
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The mass is a very important factor for robots used in life space. Such as safety, portability, quickness and high
compliance. As a method of lightweight for robots, several soft actuators made of rubber material have been developed.
But, the pressure energy expended in elastic deformation of chamber material. In our researches, very lightweight and
flexible pneumatic actuator has been developed by using inelastic films. We already developed bending type actuator
using pleats structure. This actuator can bend in rigid link less. Therefore, can develop of power assisting orthotics that
don’t require the exoskeleton. This paper describes a new bending type soft actuator with pleats and bags structures.
More powerful actuator by contraction of bags structure would help to make wearable robot.
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Fig.1 The Bending type actuator hybrid of two structures
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Fig.2 An element model of hybrid structure
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Fig.3 Schematic diagram of experimental model

Table 1 Parameters of actuators

Pleats part Bags part Deviation
Wo | w1 | a b n w || n 1)
30|50 |19 2 10 - |- - -
30|50 |19 2 10 (30|15 | 10 0
30|50 |19 2 10 (30|15 10 7.5

(b) Actuator 3
Fig.4 The actuators used in the experiments
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Fig.5 Input pressure signals to actuators
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Fig.6 An example of bending degree of the hybrid type actuators
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Fig.7 Normal direction force at the tip of bending actuators
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