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Bonding technique of mirror components in space camera

Guo Junli'?, An Yuan', Li Zongxuan', Li Kai'?

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to ensure the surface form precision of a mirror whose caliber is ¢320 mm changes as
small as possible before and after bonding, while static and dynamic stiffness of the mirror components
meet the requirements, bonding technique of primary mirror in space camera was studied. Firstly, specific
bonding parameters of six bonds and round bonds were achieved. Then, the finite element analysis for
two bonding options was carried out to analyze static stiffness and optical properties. Finally, when the
mirror’s surface form precision was 0.030\ (A=632.8), the surface form precision of the mirror was tested.
Besides, vibration test of mirror components was conducted. Analysis and experiment results indicate that
after using six bonds option to assemble the mirror components, its first order frequency is 144.194 Hz
and static and dynamic stiffness meet the requirements. Compared to round bonds option, the surface

form precision of the mirror improves 13.5%. This results mean that the six bonds option is better for
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bonding the mirror whose caliber is near ¢320 mm.

Key words: bonding technique; mirror components; distribution of glue layer; thickness of glue layer;
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Fig.1 Mirror components and support structure
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Fig.2 Sketch map of ordinary lens components’ assembly drawing
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Fig.3 Option one and option two
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Tab.1 Parameters of mirror components material

Thermal expansion

Material coefficient (10 C) Poisson’s ratio  Modulus/MPa
Zerodur 0.1 0.24 90 600
4J32 0.65 0.25 141 000
D04 236 0.4 8
AT=1C.2C .37,
, - 4 ,
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Tab.2 Two options of bonding mirror components
Features Option one Option two
Adhesive's material D04 D04
Distribution of bonded layer Six bonds Round bonds
Thickness of bonded layer/mm 0.14 0.09
Width of bonded layer/mm 8 -
3
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s o Fig.5 Finite element model of mirror components
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Tab.3 First-order natural frequency of main
vibration direction 4.1
Direction  Six bonds/Hz Round bonds/Hz requ:?:rsrilizt/Hz 0.0304,
)
X 146.09 168.89 =120 , ,
Y 146.16 168.89 =120 , 19C,
z 250.00 260.36 =200 6 Zygo
o
3,
o
3.3
) )
. 6
1844 C ’ Fig.6 Detection mirror's RMS
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Tab.4 Mirror’'s RMS of two bonding options under
temperature and gravitational distortion
Load i;/[:?::is R‘E‘;&zﬁzds Relative value
G, 5.60 6.90 18.84%
G, 5.34 6.68 20.06%
G. 3.65 4.64 21.33% 7
AT=5T 1.08 2.36 >4.23% Fig.7 Mirror’s RMS of option one
GA+5T 5.96 7.52 20.74%
G+5TC 5.59 7.33 23.74% 13.5%, S
G+5TC 4.61 5.96 22.65% 18.84% .20.06% .21.33% ,
) N )
5C , ,
0.020A, , ,
o 5C o
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Fig.9 Scenes of mirror components’ vibration test
5 $320 mm
Tab.5 Mechanical condition of random vibration test ’
Power spectral . ’
Frequency range/Hz density/g?+ Hz"! RMS acceleration/g )
20-150 +3 dB/oct
o
150-280 0.04
280-320 0.15
320-380 0.10 7.19 , ,
380-850 0.05
8501 000 0.02 144.194 Hz 1.23%,
1 000-2 000 0.005 ;
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