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Abstract The supporting way is crucial to the deformation and stress concentration of any optical elements. As the

el

large-aperture prism is characterized with non-uniform quality. rotating and titling motion. an adjustable segment-
surface support way is proposed, and its specific program is designed. This paper analyzes the motion process under
this support and gets the most dangerous condition. The optimization of the supporting angle under the condition is
also made by the two-step optimization method, as a result, the maximum deformation peak-to-valley (PV) value and
von Mises stress value in dynamic process have respectively decreased by 7.40% and 11.45% after optimization,
which validates the feasibility and rationality of the optimized support way.
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Fig. 1 Motion model. (a) Principal view;

(b) section view
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Table 1 Material properties

) Elastic
Density Passion
Terms Material Ik N modulus )
em ° ratio
e E /GPa “
Prism K9 2530 81.32 0.209
Arc pad  Nylon 66 1050 28.3 0.4
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Fig. 2 Multi-point support. (a) Three-point support; (b)
six-point support; (c) nine-point support; (d)

twelve-point support
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Table 2 Results comparisons of the surface deformation and

the maximum von Mises stress for multi-point supporting prism

Deformation von Mises

Support way

dpy/nm erms/NM stress /Pa

Three-point 150. 33 57.48 1.0X10°
Six-point 67.13 22.61 533830
Nine-point 99.01 47,37 309040
Twelve-point 87.37 44,07 214718
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Fig. 4 Curve of PV values during the rotating process
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Fig. 5 (a) Axial deformation and (b) von Mises stress countors
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(a) PV values; (b) von Mises stress
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