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Precision molding of As,Se; chalcogenide glass aspheric lens
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Abstract: Chalcogenide glass lens is one of the important components for novel temperature —adaptation
IR optical systems. With the development of thermal imaging civil market, the demand for
industrialization technology of chalcogenide glass lens is increasing rapidly. Precision molding of As,Se;
chalcogenide glass aspheric lens were studied systematically. A series of molding process parameters were
investigated and optimized for As,Se; chalcogenide lens with a diameter of @21 mm. Through the
compensation correction of the mould, chalcogenide lens that met the design precision of PV <0.7 pm
were fabricated successfully. Effect of molding on the physical properties of As.Se; chalcogenide glass
was also investigated. The results show that after molding, the density, hardness, and glass transition
temperature of As,Se; glass decrease, whereas its maximum transmittance increases. With the help of
Raman spectra, the microstructural origin of these abnormal phenomena was analyzed and discussed. This
work would provide data and reference for future fabrication of large—aperture aspheric chalcogenide lens.
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Fig.1 (a) Design drawing of chalcogenide lens; (b) Design

drawing of preform; (c) Photos of pressing moulds
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Fig.2 Flow chart of precision molding experiment
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Fig.3 Photos of As,Se; chalcogenide glass lens obtained

by precision molding
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Tab.1 Key parameters for molding process and the test results of molded lens

No. T12/°C 12/s Aspheric surface PV/pm Spherical surface PV/pum Surface observation

M1 246 90 14.265 1 11.265 2 Lots of cloud points and bright spots
M2 241 90 8.026 6 5.3509 Bright spots, less quantity

M3 236 90 6.530 2 2.142'1 Bright spots, large quantity

M4 246 120 6.598 4 3.989 1 Lots of cloud points and bright spots
M5 241 120 4.954 9 2.8157 Bright spots, less quantity

Mo 236 120 5.7920 2.427 4 Bright spots, large quantity

M7 241 150 4.6756 2.807 7 Bright spots, less quantity

M8 241 180 5.3757 2.3430 Bright spots, less quantity
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Tab.2 Physical properties of As,Se; chalcogenide glasses before and after molding

Sample Density/g - cm™ HV/kg-mm™

Refractive index

T,/

Max trans

¢ at 10 pm
Before molding 4.615 142.3 185 55% 2.756 4
After molding 4.586 137.8 168 65% 2.758 2
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