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Manufacturing Principle of “Light-Transparent” Mirror
Using Numerical Simulation Experiment
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Abstract: The shape of the “light-transparent” mirror was measured and analyzed, and it was proved that the
key reasons of the “light-transparent” phenomenon were that the mirror surface was convex as a whole and
there was microstructures on the mirror surface. The key factors such as the material of the mirror body, cast-
ing- induced residual stress, material removal amount and grinding method were analyzed, the machining
process of the mirror had been verified. Using the ABAQUS software, the effect of deformation of mirror
body caused by the residual stress during the mirror grinding process had been analyzed by numerical simula-
tion experiment. The simulation results show that as the removal amount and removal curvature of the mirror
surface of the “light-transparent” mirror gradually increase, the height difference of the mirror surface micro-

structure will gradually increase, and the morphology characteristics will become more obvious. In the process
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of surface grinding, as the mirror body stiffness gradually decreases, the casting-induced residual stress over-
comes the mirror body stiffness and causes the mirror surface to produce arching deformation and strain differ-
ences. In the process of curved surface grinding. the residual stress inside the mirror body is easier to release
with the increase of curvature of the mirror surface, and the microstructure on the mirror surface is also more

obvious. Finally, the phenomenon of “light-transparent” of the mirror surface is obtained.

Keywords: “light-transparent” mirror; residual stress; micro-structure; numerical simulation; strain
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Fig. 17 Normal stress diagrams of mirror surface under
different curvature (deformation is magnified by 50 times)
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