2018 2020

Research on life extension and breaking mechanism for self-repairable artificial
muscle

Tomori, Hiroki

3,300,000

In this study, we proposed to improve the structure of pneumatic artificial
muscles and add repair functions, aiming to extend the lifetime of artificial muscles. First, the
artificial muscle was driven until it was damaged, and the cause of the damage was investigated.
Based on this observation result, the structure of the artificial muscle was improved, and when
aramid fiber was applied to the fiber material, the lifetime was improved. Next, we focused on
thermoplastic elastomers in order to deal with damage to the rubber part. Endurance tests using test

pieces of thermoplastic elastomers have revealed that heat treatment extends the lifetime to
fracture. As the final step, we started the development of artificial muscle using thermoplastic
elastomer, and proposed and tried thermoforming with a mold.
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ample Thickness of Cause of failure
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1.0 Fracturing of carbon fibers
1.0 171 Fracturing of carbon fibers
1.0 201 Fracturing of carbon fibers
1.0 601 Fracturing of carbon fibers
3.0 563 Fracturing of carbon fibers
3.0 991 Fracturing of carbon fibers
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Carbon 3260 Slipped carbon fibers
Aramid 12490 Small hole at center
Aramid 11390 Small hole at center
Aramid 4181 Slipped carbon fibers
Aramid 4977 Slipped carbon fibers
Aramid 8977 Small hole at center

Aramid 4502 Cut by edge of the terminal part
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