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Abstract A trussed supporting structure with carbon fiber trusses and titanium frames was designed to meet the
requirements on precision and mass of a light-small off-axis three-mirror reflective space camera. After analyzing the common
forms of the supporting structure for space cameras a method of the supporting structure with the secondary mirror and the folding
mirror fixed separately was determined according to the structure characteristics of this optical system. A dynamic size
optimization was conducted to lighten the structure and improve the stiffness of this structure. After the size optimization the finite
element analysis and vibration experiments were conducted. It shows that the supporting structure could satisfy the requirements
on precision and mass of this camera and the fundamental frequency reaches 291. 4Hz under the condition that the mass of this
trussed supporting structure is not more than 4Kg. The design scheme of this trussed supporting structure could provide some
references to the other light-small space cameras with the same type.
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Fig.1  The optical system of the off-axis three-mirror reflective space 0
camera
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Tab 1 The fundamental frequency of the initial supporting structure after optimizing
and the center position’ s displacement of the secondary mirror effected with gravity
X Y A
Ind The fundamental The center position” s displacement  The center position” s displacement The center position” s displacement
naex frequency /Hz of the secondary mirror effected of the secondary mirror effected of the secondary mirror effected with
with gravity in X direction/mm with gravity in Y direction/mm gravity in Z direction/mm
150.2 0.014 0. 004 0.000 5

Value
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Fig.4 The modified trussed supporting structure
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Fig. 5 The iterative curve of the modified trussed supporting
structure” s the fundamental frequency
2
Tab.2 The fundamental frequency of the modified supporting structure after optimizing
and the center position’ s displacement of the secondary mirror effected with gravity
X Y A
Ind The fundamental The center position’ s displacement The center position’ s displacement The center position”’ s displacement
fdex frequency /Hz of the secondary mirror effected of the secondary mirror effected of the secondary mirror effected with
with gravity in X direction/mm with gravity in Y direction/mm gravity in Z direction/mm
281.8 0.003 2 0.002 7 0. 000 7
Value

X 291.4 Hz
3.3%
7 X

. 2g RMS

Fig.7 The comparison between the secondary mirror’ s response

6

curve under sinusoidal scan (in X direction) before the
Fig.6  The testing trussed supporting structure random vibration test and that after the random vibration

test.
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