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Design of truss framework of multi-mirror optical system
for large-scale space infrared camera
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Abstract; To meet the requirements of a large-scale space infrared camera for a lighter weight and
higher rigidity framework with complex support function, a framework entirely formed by trusses was
designed. Then, the feasibility and reliability of the frame were demonstrated by structure analysis,
technological test and mechanical test. The framework was combined by 58 carbon fiber struts and 21
joints to form the main support structure of the camera. It could support most of optical modules in
circumference distribution and could meet the weight requirement less than 55 kg. The methods and
steps for gluing the subassemblies were described particularly, then the finite element analysis and
mechanical experiment were used to verify that the triangle enclosed truss structure in stress state
could offer an adequate safety margin even if the adhesive strength was reduced. Mechanical
experiment results show that the basic frequency of the framework is 90. 4 Hz, which is consistent
with the results of finite element analysis and higher than the limited {requency of 60 Hz.
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Fig. 1 Optical system of a space camera
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Tab.1 Finite element analysis results of structures
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Fig.2 Truss model of a space camera
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Fig. 3 Relationship of optical components and

truss model
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Fig. 4 Positioning side at the end of carbon fiber support rods
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Fig.5 Finite element analysis model of Truss

THRHESE 3 A J5 1o 1) T A BE AR 36 i 58 062
HAPFJE RBP4 2R Nk 2 P o
RS IT Y i — By [ AR e 2 — B A
O E e A . AR HILAS 1) — 7 A5 A3 3R A LERE SR 24 11K
22~36 Hz,

K2 ERSENESHITER

Tab.2 Mode analysis results of truss and camera (Hz)
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Fig. 6 Example of triangular truss assembly
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Fig. 7 Connectors for pull force process experiment
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Tab. 3 Test results of pull force
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Fig.8 Truss after first fit together
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Fig. 9 A maintaining spacer for gap
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carbon fiber rods and rod joints
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Tab.4 Mechanical test results of truss (Hz)
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