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Design of Metal Mirror Based on
Topology Optimizationand Additive Manufacturing
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Abstract : To meet the practical requirements of high stiffness, light weight and aspheric surface of the metal mirror, topolo—
gy optimizationwas adopted to design the mirror body and support structure. The objective is minimizing the weighted sum
of the structural compliance and the first—order natural frequency ; the constraint function is an upper bound on the volume
fraction. Finally, the mirror with a semi—closed support structure on the back was obtained through numerical iteration. Af—
ter geometric extraction and reconstruction, the final CAD model is formed. The static stiffness and natural frequency of the
model were analyzed by COMSOL ; the results show that the maximum RMS value of the mirror under gravity condition is
19nm , and the first—order natural frequency is 1705.2Hz. Then the additive manufacturing technology was used to fabricate
the mirrorand the feasibility of the scheme was verified.
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