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Robot Application of Self-excited Pneumatic Actuator
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Air pressure is often used to power sources for robots.

Especially in recent years, with the im-

provement of forming technology of flexible materials, it is also actively used in the field of soft robots.
However, many robots that are driven by air use solenoid valves. Using solenoid valves make problems
like increasing the size of the robot and lowering explosion-proof performance. There are researches of
pneumatically driven actuators that don’t use a solenoid valve. However, the manufacturing process is
complicated. Therefore, in this research, we propose a robot that can be integrally molded by 3D print-
ing and can be driven without using a solenoid valve. This robot is driven by the self-excited pneumatic
actuator we developed. This actuator can generate a reciprocating motion using self-excited vibration
that is easy to apply as robot motion. In this paper, first, we explain the motion of the actuator. After
that, we propose the robot application of the actuator.
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Fig.1 Self-excited pneumatic actuator using automatic
flow path switching mechanism
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Fig.2 Flapping robot. It was integrally molded with a
3D printer.
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Fig.3 Robot dimensions and material hardness.
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Fig.4 Movable part of wing: A rotary joint is attached to
the base of the wing, so that the wing can passively

swing.

Air Supply

Fig.5 Experimental setup. The pneumatic tube can ro-
tate freely by a rotary joint.
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Fig.6 Flapping motion of the robot.
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