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Modeling of Multifilament Muscle Regarding Physical Interaction
between Muscle Fibers
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Shuichi WAKIMOTO, Okayama Univesity

Muscles of creatures have bundle structure consisting of a large number of thin muscle fibers. Using a bundle of
thin McKibben muscles, we have developed a multifilament muscle that has characteristics similar to those of human
muscles. It is reported that bundling thin McKibben muscles causes physical interaction between muscle fibers with
their radical expansion, resulting in the increase of the muscle contraction ratio. It is only confirmed as an experimental
result. In this paper, we propose a simple model to reveal this interesting phenomenon. The analytical result successfully

expresses the increase in contraction due to bundling thin McKibben muscles.
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Fig.1 Structure of multifilament muscle.

(a) Air pressure OMPa

(b) Air pressure 0.30MPa

Fig.2 Example of the developed multifilament muscle consisting of 60 thin McKibben muscles.
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Fig.3 Model of multifilament muscle. Bundle mechanism makes contraction ratio of multifilament pneumatic muscle

higher than a single muscle.
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Fig.4 Comparison result of single artificial muscle and multifilament pneumatic muscles with air pressure 0.20MPa. In the experiment,
Bundle mechanism makes contraction ratio of multifilament pneumatic muscle higher than a single muscle [3].
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