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Inflatable Shape Changing Colonies
Assembling Versatile Smart Space Structures
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The Suaineadh Experiment

Strathclyde

Engineering

A Launch in March 2012 on
REXUS12

A Deployment of a net in microgravity
via centrifugal forces

A Ejectable recovered in September
2013

A Postprocessing of results finished,
analysis still ongoing -> publlcatlon
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Motivation

Strathclyde

Engineering

=) Deployable
A Lightweight
A Low storage volume
A Reliable deployment
A Simple mechanism
A Fail Safe

=) Smart

A Structure capable of shape morphing
A Energy required only during shape change
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Strathclyde

Engineering

The growth or movement of an
organism, especially a plant, towards
the direction of the sunlight

A Motion performed by motor cells in

flexible segment (pulvinus)

A Motor cells pumping potassium ions .=.
Into nearby tissues, changing its E s
turgor pressure &

A Segment flexes due to motor cells at i |
the shadow side elongate due to R
turgor rise.
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Strathclyde

Engineering

A Hyperelastic cellsare
mechanical analoge to biological
cells

A Structure formed of multiple
hundreds of cells

A Each cell can change volume
based on internal pressure

I Via pumps

Source: Harvard University

T Via valves

A Deformation capability from out
of plane displacement from 3D
coupling terms
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Engineering

A Cubesat sized ejectable,
deploying 1m diameter
Inflatable structure

A Two rows of 18 cells arranged
In circle

A Line of actuator cells
connected by micro pumps for
shape change.

A Flown onboard sounding rocket
REXUS13 (May13), reflight on
REXUS15 (May14)
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A 5x2x1 cell model
(Kapton and Mylar)

A Residual air inflation

A Pumps between cells
2,3&4

A Disaggregated
electronics with wireless
communication

A Flown on stratospheric
balloon in October 2013

A Ongoing lab tests
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