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Analysis of Thermal Stress in Multilayer Infrared Optical Thin Film
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Abstract: Infrared optical films are usually fabricated at higher temperatures. When they are used at low
temperatures, the thermos elastic stress generated may significantly affect their spectral performance and relia-
bility. According to the traditional bridge bending theory and the displacement coordination condition, the hori-
zontal strain, bending strain and thermal stress distribution in multilayer films are analyzed. On the basis of
detail derivation, the simplified calculation formulas of thermal stress in multilayer films are derived when the
thickness of the film is much smaller than that of the substrate, Taking the long-wave infrared narrow-band

filter as an example, the numerical value and distribution of thermal stress in multilayer films are analyzed.
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