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The Influence of High Temperature Environment on Firing Property of Laser Pyrotechnics
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Abstract: In order to study the influence of high temperature environment on the firing property of laser pyrotechnics, the
thermal field simulation model of laser pyrotechnics was established, and the optical test system was set up, to explore the laser
spot size change of self-focusing lens of laser pyrotechnics under 100 °C temperature condition. The simulation results show that
there is a length deformation of 92.4 um for the self-focusing lens under high temperature condition , which results in the laser spot
size increasing from 94 pm to 150 um; The test results show that the output laser spot of the tested laser pyrotechnic varies from
243 pum to 272 um, the increase of self-focusing lens deformation leads to the decrease of stimulation power density of the laser
pyrotechnics and the action time delay. The study indicates that the deformation of self-focusing lens under high temperature
reduces the firing reliability of the laser pyrotechnics.
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Fig.l Schematic structure diagram of separated laser pyrotechnics
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Fig.2 Thermal loading curve of the high temperature
environment test
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Fig.3 Laser transmission trajectory diagram
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Fig.4 Optical properties under two different effects
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Fig.5 Diagram of the optical test system
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Fig.7 Structure diagram of sample assembly of laser spot testing
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Fig.8 Optical focusing properties of laser pyrotechnics under
room temperature condition
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Fig.9 Temperature contour of laser pyrotechnics
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Fig.10 Displacement contour of laser pyrotechnics
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Fig.11 Displacement curve of the self-focusing lenses
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Fig.12 Optical focusing properties of the deformated
self-focusing lenses
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Tab.1 Effect of deformation of self-focusing lens on the

firing property
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