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Deployable structure design and analysis for space membrane

diffractive telescope
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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to satisfy the demand for the big aperture diffraction space telescope, a primary lenses
deployable structure for space membrane diffractive telescope was investigated. Firstly, after analysis of
the characteristics of diffraction imaging about the big aperture membrane diffraction telescope, the main
requirements for deployable structure were put forward. Then according to these design requirements for
the deployable structure, a 3D solid model was designed. Finally, with the help of Adams, a simulation
model was established and analyzed. The results show that the structure under the driving of the rotating
drive components is in line with the design form of exercise and achieved smooth and reliable movement.
This deployable structure may provide a new train of thought for the design of large aperture membrane
diffraction telescope.
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Fig.1 Imaging system configuration based on Schupmann
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Tab.1 Typical Novastrat material characteristics

Parameter Mean Standard deviation
CTE 0.80 ppm/C 2.63 ppm/C
CME 9.2 ppm/%RH 0.3 ppm/%RH

Outgassing 0.57% 0.11%

Tensile strength 41.6 ksi 1.0 ksi
Transmission 86% n.a

0.41% (overall)
0.08% n.a
(non-recoverable)

Creep
(1.5 ksi,ambient)

20
15k Novastrat-032811,0.03N
Sample size 15.93mm
79 1ok Temperature ramp 10.00°C per minute
E
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Fig.2 Novastrat CTE test results
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Fig.3 Segmentation and fold configuration
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Fig.4 Schematic diagram of the deployment mechanism
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Fig.5 System diagram of the deployment mechanism
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Tab.2 Changes in the relative expansion mechanism

Motion type RelaFive

motion

Displacement of drive along axle/mm 567.7
Angle change of forcearm around driving head/(°) 64.1
Angle change of arm around fixed head/(°) 54.8
Angle change of spreadarm around arm/(°) 114.8
Angle change of spreadarm around leadrail/(°) 60
Displacement of leadrail along fixed head/mm 341.6
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Fig.6 Schematic diagram of deployment procedure
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Fig.7 Diagram of angle vs displacement
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