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Development of double network rubber straight fiber type artificial muscle
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In this study, we developed a straight fiber type artificial muscle using natural rubber
with a double network that has two types of networks with different strain states in
the relaxed state, and developed a long-life, high-power artificial muscle.

Natural rubber with a double network was prepared by performing two-step
cross-linking in different stretched states.

From the observation of the formation of the crystal layer by wide-angle X-ray
diffraction, it was confirmed that the natural rubber having a double-mesh structure
formed the crystal layer with a strain smaller than that of the natural rubber in the
normal state.

Next, the strain concentration near the crack was confirmed from the finite element
method analysis. As a result, it was found that strain concentration occurred near the
crack and increased as the aspect ratio increased.

In addition, the strain concentration near the crack was confirmed by wide-angle X-ray
diffraction. Normally, the crystal layer is confirmed from a strain of about 4, whereas
the formation of a crystal layer is confirmed from a strain of about 1 in the vicinity of
the crack.

From the above, it was shown that the application of natural rubber with a double
network could produce straight fiber type artificial muscles with high contraction
characteristics and long life.
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