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Design of back suspension support structures for
large scale dynamic scanning mirrors

ZHANG Yi, JIN Guohua, JIANG Yong, PENG Tao
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: For eliminating the effects of weight and thermal stress on the surface accuracy of a large flat mirror, the
surface accuracy was analyzed for the back fixed constraint and the back float constraint structures at —20°C by means of
the finite element method. The design of support structure using finite element method was studied. By using the back fixed
constraint and the float constraint at —20°C, the simulation data of mirror surface accuracy was obtained and analyzed
comparatively. The back suspension support structure for dynamic scanning mirrors was designed to achieve the back float
constraint. After the establishment of detection platform, the profile of the large flat mirror was measured. The results show
that the values of peak-to-valley and root mean square of the flat mirror with back suspension support structure were 0.236A

and 0. 049 respectively. The back suspension support structure could achieve float constraint and release the surface shape

deformation of large flat mirrors caused by weight and thermal stress and ensure the surface accuracy effectively.
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Table 1  Typical materials of mirrors and support structures
name p/ (kg - mm %) E/GPa " o/C !
SiC 3.12x10°° 407 0.16 2.4x10°¢
microcrystal 2.75x107° 90.6 0.24  0.05x10°°
super invar 8.3x10°° 150 0.25 0.31x10°¢
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Fig.1 Mirror shape
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Fig.3 Simulation figure for the back float constraint at —20°C
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Fig.4 Diagram of 3 points support and 9 points support
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Fig.5 Diagram of mirror supporting elements
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Fig. 8 Sectional view of the positioning ring and mirror elements
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Fig. 10  Detecting form and results of the mirror
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Fig. 11 Detecting schematic of the support structure with the mirror installed

Fig. 12 Software interface of the detecting results of the support structure

after installation

Fig. 13 Software interface and the final detecting results of the mirror after

adjusting the support structure
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Fig. 14 Software interface of the final detecting results of the support struc-

ture with the mirror installed
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Table 2 Detecting results of the mirror before and after installation

status PV RMS

1 before the mirror is mounted 0.169A 0. 026X

2 after the initial installation 0.56221 0. 101081
3 changes of surface conditioning process 0.50888A 0.0857A
4 changes of surface conditioning process 0.33748A4  0.0712)
5 changes of surface conditioning process 0.265892 0. 05641
6 changes of surface conditioning process 0.249182 0. 04661
7 after the mirror is mounted 0.24986A 0. 04981
3 after the mirror is mounted 0.2359) 0. 04871

(deduction of three extreme point)
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Fig. 15 Change curve of PV value of the mirror
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Fig. 16  Change curve of RMS value of the mirror
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