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Dual-Stiffness by Combined Structures for
Rigidity-Tuning of Soft Robot
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Jae-Hyeok Choi', Dae-Young Lee', Kyu-Jin Cho’

Recently, soft robots using soft materials are presented. Thanks to soft materials, soft robots
have flexible, highly-stretchable or adaptable features. However, due to the flexibility of soft material,
it is hard for soft robots to control accurately or perform high force. To deal with these limitations,
variable stiffness technology, which enables the stiffness control of structure, has been developed. In
this research, a dual-stiffness structure that is actuated by the assembly of two flexible structures are
presented. Each flexible structure consists of flexible film part and rigid parts placed at regular
intervals. The flexibility of film between rigid parts allows each structure to move softly. On the other
hand, by combining two structures rigid part of each part constrain the degrees of freedom of the other
side part. And this causes the stiffness of whole structure to be increased. This paper will cover
concepts, design, analysis and experiments of this structure.
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(A)

Fig. 1. (A) Flexible Part and Rigid Part, (B)Flexible State,
(C) Stiffened State

h
L]

Fig. 2. Sub Part, Main Part and Assembled Part
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Fig. 3. Unit Structure connected by (A) Torsional Spring and
(B) Linear Spring, (C) Bend flexible part, (D) Elongated
flexible Part
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Fig. 7. Model of (A) Main Part, (B) Assembled Part, (C) Working
Model 2D Simulation

Table 1. Properties of Main Part
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