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The Study on Improvement of Thermal Stress Breakage in Infrared
Transmissive Glass for Aircraft Searchlight

Young-Jin Seo’, Sang-Gyu Jeong
Defence Agency for Technology and Quality
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Abstract Aircraft searchlights are used in search or rescue missions when performing night missions, and provide
infrared light to keep operations in concealment. During aircraft operation, the infrared ray transmission filter glass
for generating infrared rays can break, resulting in problems such as loss of concealment ability and maintenance.
In this paper, we describe the procedure for testing the operating conditions of the searchlight when the defect occurs
and finding the cause of the defect. We also summarize various methods to improve the cause and process of making
the improved filter prototype. In addition, we also describe the results of verifying the performance requirements of
the searchlight. As a result of the test and verification, the damage of the filter was improved and the improved filter
was applied to the aircraft.
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Table 1. Searchlight Temperature during Operation

Measurement Location Temperature
Center of Filter 512.0°C
Edge of Filter 387.1°C
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Fig. 4. Example of Thermal Stress Breakage
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Fig. 5. Fracture Mirror in IR Filter
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Table 2, Comparison of Filter Characteristic
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Filter A(Present) B(New) C(New)
Transition 536°C 552°C 1,150°C
Temperature
Coefficient of |, | g6 10.5%10° 1.6x10°
Expansion
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Fig. 9. The Result of Filter Surface Improvement
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Table 3, The Result of Test Related to IR

R M
A/

Result

Below
0.0 Candela

Luminous

Intensity 0.57 Candela

Pass

NVIS Radiation
Intensity

Above

0.0 Wisr 10.3 W/sr

Pass
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