Control of Pneumatic
Soft Robotics

Design of a 3D printed intgrated miniature valve
actuated by Shape Memory Alloy wires

Design:

A 3D printed miniature valve to control the air and flow rate in
pneumatic soft robotics. This design enables to control multiple
bellows from inside the body of the soft robotic by only using one
tube of air supply. The valves are actuated by Shape Memory Alloy
(SMA) actuator wires, named Flexinol. The valves are PolyJet 3D
printed together with the body of the soft robotic including the
bellows. The vales used to control pneumatic bellows can be

adapted to desired design parameters. Tool to control any kind of
soft robotics

Inthe future, atoolcanbecreatedwhichdetermines
the ideal design of the valves with variations In

How does it work? the parameters: Volume, air pressure, flow rate,
Fach bellow is attached to two 3D printed flexible tubes. The tubes amount of bellows and orientation of the bellows.

are pressed and closed by the compression force of a spring.
The valves open when a small amount of current is applied to

the SMA wires. The wires are heated and contract up to 4% of T/i/?lellr:tleﬁess @ g
their length. This enable to valve to open. One valve controls the Cross sacien QD
Inflation of the bellow. The other valve controls the bellow to

deflate. By changing the applied current to heat the wires, the

1. Flexible Tube Influenced by:

bending speed of the bellows can be determined. 2.Spring Influenced by:
-Diameter
-Force
-Length @
Demonstrators Spring constant

Two different demonstrators have been designed according to
two different case studies. Both outcomes are used to be able
to create the foundation of a tool which adapt the design of the 3 SMA wire Influenced by:

valve to any desired design parameters. -Length
-Type
-Amount

Design of single vale

I EIC I ERIERIRAIVEl Influenced by:

Final Design

This demonstrator consist of This demonstrator consist Air P e Clow R
a single bellow acting as a of two bellows to create a T ETessUre Q}e ow Rate
robotic finger which can be walking robot. Both bellows
used to create a pneumatic can be controlled separately @ Volurne 000 Amount of bellows
robotic hand. with only one inlet of air N . .
supply. ey Orientation of bellows
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