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Abstract One of the most important components of an infrared optical system is the infrared optical element. Owing to

its wide transmission band, good achromatic and athermalization performance, and abundant raw materials, chalcogenide

glass i1s an excellent infrared optical material. It has broad application prospects in the infrared field. However, when

compared to other infrared optical materials, chalcogenide glass has a high thermal expansion coefficient and a low

softening point temperature, making surface coating and film deposition difficult. In this paper, the surface processing and

coating methods of the waiting-to-be coated chalcogenide glass surface are introduced, and the methods and research

progress of depositing anti-reflection and protective coating on the surface of chalcogenide glass elements are reviewed. In

addition, the current situation and existing problems of the surface processing and coating of the waiting-to-be coated

chalcogenide glass surface, as well as the development trend of its optical surface preparation and cohesion are

summarized.
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Fig. 1 Turning surface of optical parts with single point

diamond lathe. (a) Single point diamond lathe"”; (b) lens

being turned by single point diamond tool
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Fig. 2 Precision molding process of chalcogenide glass. (a) Heating; (b) pressing; (¢) annealing; (d) cooling and demoulding
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Table 1 Chalcogenide glass produced by some companies

Formula NHG™ Vitron"*” Umicore™" Schott™*” Amorphous™™" Lightpath™ ™
Ge,SesAs, IRG201 162 - RG22 AMTIR-1 —
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GeySenSh,. IRG203 — GASIR-2 — — —
GenSeyShy, IRG205 1G5 — IRG25 AMTIR-3 BD2

SeqAsy, IRG206 1G6 GASIR-5 IRG26 AMTIR-2 BD6
Ge,SeuAsy, IRG207 1G4 — RG24 —
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Fig. 3 Surface shape and PV before and after coating. (a) Before coating (Ge); (b) after coating (Ge); (c) before coating (1G6); (d) after
coating (IG6)
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Fig. 4 Transmittance curves of chalcogenide glass before and after antireflection coating. (a) GASIR1"; (b) 72GeSe,18Ga,Se,10CsI""
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Table 2 Anti-reflection coatings of different wavelength bands of Lightpath Technologies company

BD2 /% BD6 /% IRG202/GASIR1 /% AMTIRL /%
Range /pm
1.5-3 =95 <1 - - - - - -
1.5-5 - - =95 <2 - - =95 -
3-5 =95 <1 - 1 =95 <0.75 - -
8-12 =95 <1 =95 <0.75 =95 <0.75 =96 <0.75
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Table 3 Thermal expansion coefficient of coating materials unit: 107°°C™*
Material Ge 7/nS  7ZnSe YbF, AsSes,  GeySegShy,  GeSeAs,, Ge,As,Ses
Thermal expansion coefficient 6.10 6.80 7.57 16.30""7 21.40™  14.00"" 12,50 17.10"
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