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Progress of support technique of space—based large
aperture mirror

Zhang Bowen, Wang Xiaoyong, Zhao Ye, Yang Jiawen
(Beijing Institute of Space Mechanics and Electricity, Beijing 100094, China)

Abstract: To meet the higher demands of the earth and space observation, the aperture of space
telescope mirror has took step to 10 m order of magnitude from 1 m with an ever—increasing trend. As
a key technology for the space telescope, the large aperture mirror support is related directly to the
surface shape accuracy and stability of the mirror, and crucial to the actual observation ability and even
the success of the telescope mission. Three main forms of mirror support were discussed and their
applicability were compared. The influential factors on the mirror mount design were summarized and
based on this summary some key points and principles for support design were discussed. Combined
with analysis on support technique research progress at home and abroad, the key techniques such as
optimization on the number and location of support points, athermal design and un—stressed assembly
and the trend of development were scrutinized. It is expected to provide reference for large space
telescope of our country and thus promote leapfrog development in the new round of space exploration.
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Fig.1 3 supporting points on the rear of HST primary mirror
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Fig.3 IRIS mirror mounts
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Fig.6 Supporting structure of JWST primary mirror segment
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Tab.1 Comparison of applicabilities of the three support forms

Requirement
Number of Surface  Applicability  Applicability Applicability to forced o
. . . . Structure . on auxiliary
Support forms points figure of to mirror to mirror . displacement or
. . complexity supports at
3x2mx3 n gravity aperture stiffness thermal load
launch
Three points m=0; n=0 Low Low Low Low High Yes
Hexapod m=0,1; n=0 Medium Medium Medium Medium Medium Yes
. m=0,1,--; n= . . . .
Whiffle Tree High High High High Low Not
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Tab.2 Main phases and corresponding loads of space mirror
Alignment and test on ground
Phase Processing Mirror Support structure Launch On orbit
Cell surface test System tes
surface test assembly
Gravity, support . . Gravity, support  Gravity, support Gravity, support,
. Y I_)p Gravity, Gravity, support Y, SUpp Y, Supp Y . i Assembly
Static and machine and assembly and assembly acceleration and
support and assembly stress stress
force stress stress assembly stress
Vibration, . X Ambient . . X .
. X Ambient . ) . Ambient i . Vibration, impact ~ Micro—
Dynamic impact and L Ambient vibration L vibration . 0
. vibration vibration . and noise vibration
noise Test vibration
Complex . . . Ambient Thermal Thermal
thermal status in Ambient Ambient Ambient . .
Load Thermal . temperature and  environment in control
the processing  temperature temperature temperature ..
. thermal test the fairing system
region
Atmospheric
Atmospheric Atmospheric Atmospheric Atmospheric P Air pressure in
Pressure turbulence and . -
turbulence turbulence turbulence turbulence the fairing
vacuum test
Adhesive curing,
Transfer and & Transfer and Transfer and
Others Transfer . transfer and . . - -
rotation . rotation rotation
rotation
Met requirements Met requirements
Surface figure Minimum . 4 . . q .
. Best Best . with gravity with gravity . Best
requirement deformation

unloading unloading
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