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Abstract: When hypersonic vehicles have flights in atmosphere, the temperature of the window of
infrared (IR) detection systems rise rapidly, due to the aerodynamic heating by hypersonic airflow around.
High-temperature IR windows dominate the aero-thermo-radiation effect, which reduce the performance of
IR detection systems, including detection range, identification probability, tracking precision, and so on, or
even make these systems fail. By simplifying radiation transfer model for IR windows, an experiment
platform was designed to measure thermal-radiation characteristics of IR windows. On the platform, the
experiment on thermal-radiation characteristics of a sapphire window were studied, in 3.7—-4.8 wm. The
research result indicates that, in 100-350 C, the higher the temperature of the sapphire IR window is, the
smaller the transmittance is, and the stronger the self-radiation is. Both the transmittance and the self-
radiation are related to the third power of the window temperature. From 100 C to 350 T, the

transmittance of the window drops about 16%, otherwise the self—radiation enhances above 100 times, of

K Fs HER.2014-10-20; 11T HEA.2014-11-07
BEE£B . “ 1+ = f B H (51301030101)
TEE BT L HEQ980-), B, mi g TR, i+, EZ NS S A %00 J5 1 5%, Email: wangyahuis @yeah.net



% 6

ITHF . HRFRETELNToABHERRAR 1717

which the influence on the MWIR detection system is bigger than that of transmittance.
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Fig.2 Response model of the infrared detector
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Tab.1 Parameters of the detector response model
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