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Development of Pressure Intensifier for Tap-Water Driven System with Bellows
and Displacement Control of Tap-Water Driven McKibben Muscles

Yugo FURUTA*, Kazuhisa ITO**, Wataru KOBAY ASHI***

This research discusses pressure intensifier with bellows for McKibben muscles driven by tap-water. In our
previous study, the conventional pressure intensifier had larger friction force between piston and case for
coiled up of bellows, hence, this led lower response of pressure rise and lager pressure loss. For this problem,
even if a thickness of bellows is increased so as to avoid coiled up, restoring force of bellows becomes larger
at the same time and this also leads to pressure loss. In this report, an improved pressure intensifier was
proposed to reduce not only lager friction force but also larger restoring force of bellows. In addition, the static
and dynamic characteristics of the improved pressure intensifier were evaluated for displacement control of
McKibben muscle. As a result, experimental results showed that the proposed pressure intensifier was

applicable in frequency band of no more than 0.24 Hz.
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Fig.1 Sectional view of pressure intensifier with bellows
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Fig.2 Experimental circuit
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Fig.3 Experimental result of displacement control
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Fig.4 Gain diagram of McKibben muscle
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