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Support structure of large beam splitter in space

optical remote sensor
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Abstract: Beam splitter is a crucial part of a large space optical remote sensor to split the imaging light
into two beams.In order to solve the problem of supporting a large beam splitter of a space camera,
theresearch work on the supporting syructure of a large beam splitter with a dimension of 200 mm x200 mm x
200 mm was performed. The design of the supporting structure of a large cubic beam splitter based on
the philosophy of semi-kinematic mounting and passive thermal compensation was presented. The contact
pair constrains were built, the nonlinearity of the boundary condition was simulated and the engineering
analysis on the prism assembly utilizing nonlinear finite element methods was performed. The analysis
results indicated the surface figure precision of the beam splitter’s Light Pass Surface, thus the PV value
was less than 73.2nm and the RMS value was less than 12 nm under the coupling of gravity and =15 T
stationary temperature change; the first natural frequency of the beam splitter assembly reached 183 Hz.
The supporting structure design of the beam splittter is valid, and can satisfy the demands on the
structural stiffness and thermal stability in the space environment.
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, Tab.1 Material properties of the prism assembly

° ’ Material K9 ZTC4 PTFE

; ’ Density /kg - m™ 2470 4 400 2180

’ Elastic modulus /GPa 61.7 114 0.5

3],
’ ’ Poisson ratio 0.2 0.29 0.46
’ CTE /107- K™ 3.5 8.9 100
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. Tab.2 Surface figure precision by gravity & +15°C
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Fig.1l Semi-kinematic mounting of a cubic prism
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Fig.3 Schematic diagram of the passive thermal compensation
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Fig.4 Nonlinear FEA model of the prism assembly
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Tab.4 First three restricting modality of

prism assembly

Primary modal direction Y X RZ
B 5 e L A 0 9 £ 4 4T B = Frequency/Hz 183 189 299
Fig.5 Deformation fringe of nonlinear FEA results
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Tab.3 Surface figure precision caused by gravity & ,

+15°C temperature change

Load case/C PV /nm RMS /nm
Gx+15 64.3 8.21 , ,
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Gy.+15 73.2 8.10 )
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