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Optical properties of combined dynamic thermal dynamic
loading optical window
LIU Youchen', MA Guolu', ZHAO Yong™, SONG Zijun™, HU Liangzi'
(1. Key Laboratory of Testing Technology for Manufacturing Process (Ministry of Education), Southwest University of

Science and Technology, Mianyang 621010, China; 2. AECC Sichuan Gas Turbine Establishment, Mianyang 621010,
China; 3. Key Laboratory of Aero-engine Altitude Simulation Technology, Mianyang 621010, China)

Abstract: Aiming at the large aperture optical window working in the complex environment such as pressure
difference and temperature gradient, a combination scheme of optical window was proposed, which was
composed of optical glass and acrylic plate. Based on the thermal-optical analysis, the overall strength and
thermal environment of optical window were analyzed and calculated theoretically, and the minimum thickness
of optical window glass was obtained. The pressure field and axial temperature field were mapped to three-
dimensional structure model by finite element software. The surface shape change and imaging quality
evaluation index of 380 mm diameter optical window under different glass thickness were calculated. The
simulation results were verified by corresponding environmental tests. The results show that the thickness of
large aperture optical window with K9 optical glass as raw material is not less than 32.5 mm under this
working environment; when the thickness of optical window is 35 mm, the thermodynamic effect can be
ignored. Therefore, the large aperture combined optical window of 35 mm can not only meet the intensity, but
also meet the imaging quality requirements of multi-spectral camera, which provides a basis for the design of

this kind of window.
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Fig. 1 Structure diagram of optical window
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Table 1 Material properties of K9 optical glass
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Fig.2 Surface deformation distribution of 35 mm thick

optical window
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Fig.3 Influence of environmental factors on surface shape

of optical window
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Table 2 Thermal-optical analysis results of 35 mm thick optical window
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