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What has happened during these 
10 ?10 years?

• Inflatables have not become main streamInflatables have not become main stream
• Mechanical deployables still going strong and 

continuing to get better (e.g. extended versions g g ( g
of Astromesh, optimized coilable booms)

• Ambitious demonstrations of innovative 
technologies have failed to secure flight 
opportunities

• Opportunities for novel low-cost structures have 
come mainly from small satellite missions



Deployable booms with integral hingesDeployable booms with integral hinges

Qinetiq boomQ q

NGST Astro Aerospace MARSIS antenna
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C/B Active Hinge
(see Figure 3) RF Sensors Conference, December 2006, ESA

10 m x 1 5 m antenna (5 3 GHz)10 m x 1.5 m antenna (5.3 GHz) 
structural mass 15 kg/m2

17.3 m x 2. 9 m antenna (0.4 GHz)
structural mass 1 kg/m2



Role of SimulationRole of Simulation

• Interest in inflatables and other membraneInterest in inflatables and other membrane 
structures has resulted in very significant 
advances

• Transition from design tool to high-fidelity, non-
linear finite element simulation techniques

• User-defined subroutines implementing more 
accurate constitutive material models

• Detailed experimental validation and verification 
of predictions



Emergence of Alternative 
A hApproaches

• Active shape adjustmentActive shape adjustment
• Active materials (e.g. memory matrix 

composites)p )
• Modular structures
• Formation flyingFormation flying



Making it to SpaceMaking it to Space

• Novel structures perceived as risky. FlightNovel structures perceived as risky. Flight 
testing needed to establish a new technology

• Techniques for Earth-based testing of large q g g
structures continue to be needed

• Validation by simulation: will project managers y p j g
be prepared to fly structures whose performance 
has not been verified on the ground?


