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Analysis and elimination of adhesive bonding force of flexible

supported space mirror
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Abstract: The space optical remote sensor is developing in the direction of higher lightweight rate, but the
traditional framing support is difficult to meet the requirement of the system. Bipod flexible support structure
based on kinematics principle has good adaptability to mechanical and thermal environment, and has been more
and more applied in mirror support of space optical remote sensor. In order to effectively remove the assembly
stress, the Bipod flexible supporting structure is usually connected to mirror by optical glue. But there is
inevitable shrinkage stress in the curing process of optical glue. In addition, the fluctuations of the ambient
temperature and the thermal vacuum test could lead to additional force change, which will have an adverse impact
on the shape of the mirror. In this paper, the influence of glue shrinkage on the surface shape of a Bipod flexible
support secondary mirror assembly was analyzed. Aiming at the surface shape decline after vacuum deflation test,
the combination of stress relief and hot immersion was used to effectively solve the surface shape decline
problem, so as to provide technical support for the space environmental application of this kind of optical glue.
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Fig.1 Secondary mirror assembly
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Fig.2 Support structure of secondary mirror
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Tab.1 Parameters of material performance

Parameter Mirror Glue Pad Bipod rod
Material ULE RTV Invar 4J32B TC4R
Density/10° kg'm™ 221 1.50 8.87 4.45
Modulus/GPa 67 3.68 114 110
Coefficient of thermal expansion/10° K™ 0.03 252 0.03 9.0
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Fig.3 Support structure and the corresponding finite element model
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Tab.2 Analysis of adhesive curing

Deformation

Q

1 RMS<0.0014 &

Glue spot/mm Shape of surface
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Tab.3 Temperature effect analysis

Condition Shape of surface Deformation

-

2 °C temperature rise

RMS<0.0014 O
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Tab.4 Influence of adhesive curing

Condition Shape of surface Deformation
Without pad RMS=0.0121
With pad RMS=0.0132
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Tab.5 Effect of vacuum degassing

Condition Shape of surface Deformation
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Tab.6 Stress relieving vibration condition and effects

Condition Shape of surface ~ Deformation

Total root mean square of 9 grms ~ RMS=0.0194
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Tab.7 Hot soak test and its effects

Condition Shape of surface Deformation
40 °C (72 h) RMS=0.0151
60 °C (72 h) RMS=0.0144
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