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@2 020 mm Aperture Space Infrared Camera Main Reflector Design
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Abstract: For a @2 020 mm main mirror in order to ensure that the spatial infrared camera main
reflector has good surface shape accuracy and high first-order natural frequency a targeted study of
its supporting structure was conducted. According to the size of the mirror shape and shape accuracy
requirements the back of the mirror support was determined. It was designed to support the main
reflector that a flexible structure with two flexible ways connected in series and determined the max—
imum stress position of the flexible link. The finite element method was used to simulate and analyze
the mirror assembly in the coupled state of force and heat. The results show that the RMS value of
the maximum surface shape error of the mirror is 27. 02 nm and the first-order resonant frequency of
the component is 95 Hz. The finite element analysis was performed on the shape of the mirror when
the camera was in the mounted state and the analysis results showed that the design requirements of

the main reflector were satisfied.
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Fig.6 Flexible support structure
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Tab.2  Errors of main mirror surface with 5 °C temperature

change and full-caliber 3-D gravity

RMS/nm
Gy + AT 20.77
Gy + AT 27.04
G,+ AT 14.16
3 o
3

Tab.3 Modal analysis results of main mirror subassembly

F,/Hz
X 119.64
Y 121.79
A 95.87

@2 020 mm

4

Tab.4  Stress response of main mirror subassembly

/MPa
G, + AT 6.75 76
4J32 G, + AT 7.75 66
G.+ AT 6.68 76
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Tab.5  Analysis results of full main mirror surface caliber
range in adjustment detection attitude in the com-
plete machine
PV /nm RMS  /nm
G, 65.73 21.09
G, + AT 143.94 31.27
6

Tab.6  Analysis results of full main mirror surface caliber

range in larding star attitude in the complete ma-

chine
PV /nm RMS /nm
G, 67.24 22.13
G+ AT 139.48 30.59
5
3 5%C
RMS A20( A =632.8
nm) 95.87 Hz
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