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Optical transmission effects of spherical dome by temperature and

stress dynamic changing
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Abstract: While high-speed aircraft are flying in the atmosphere, its optical-hood frictions with stream.
The dome’s temperature and strain would change with the flight time going, which influences optical
transmission because of the variation of the refractive index. The optical dome temperatures and stress-
strain conditions varying in the guidance process for different time periods were analyzed. By the method
of ray tracing, OPD was calculated, and the result of optical transmission effect through optical image
quality and image quality degradation was given. And the result shows that both temperature and speed of
aircraft can influence optical transmission heavily.
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Fig.1 Dome temperature, stress and strain distribution during

guidance
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Tab.1 Optical parameters of dome and some input

parameters
Initial Elastic-
. - . s '1c Thermo-optic Elastic
Material refractive optic
. constant modulus
index constant
ZnS 2.3505 P,=0.091 4.98x10/C  82.5GPa
Pois§0n Wave Pu=—0.01 Shear Time
ratio length modulus
0.32 8 pm Pyu=0.75 31.2 GPa 300 s
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(a) Refractive index change of primary axis caused by elastic light
effect
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Fig.2 Refractive index change caused by elastic light effect and

thermo-optic effect
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Fig.3 OPD and the PSF of aero-optical hood under different flight conditions
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