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Fig.1 Schematic diagram of single-channel optical power and

dual-wavelength detection structure
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Fig.2 Surface and internal temperature distribution of

gunpowder after 300 ps of irradiation of the laser
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Fig.3 The law of the maximum temperature inside the

gunpowder with time
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Fig.4 Experimental setup
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Fig.5 The intensity variation of pulsed semiconductor laser
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Fig.6 Waveform of gunpowder initiation
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Fig.7 Change curve of detection voltage and output power

with current
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Fig.8 Structure diagram of laser ignition program controller
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Table 3 Laser energy testing in different environments
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Fig.11 Laser test timing diagram
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Fig.12 High temperature laser ignition test curve
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Fig.13 Low temperature laser ignition test curve
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Study on Optical Circuit On-off Detection and Ignition Timing of Laser Ignition
Program Controller for Ejection Seat
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Abstract: In this paper, because of the advantages of anti-static, anti-electromagnetic interference and high safety,
laser ignition has important application value in military, aviation, space and other fields. The application of laser
ignition technology in the ejection seat is researched. The simulation model of temperature distribution of HMX
explosive during laser initiation is established by using the interaction model of material and laser in Finite element
analysis software, and the laser initiation test is carried out. The simulation prediction of initiation time and
temperature distribution is basically consistent with the experimental results. The detection method is improved, and a
dual-wavelength laser and a 2x1 coupler are used to detect the on-off of the all-optical path. Through the
simultaneous detection of nine laser channels, the detection of laser signal transmission sequence is realized. The
test results meet the requirement that the total ignition time of nine channels of ejection seat is less than 1s. On this
basis, the actual ignition test under the conditions of high and low temperature is carried out, and the laser initiation is
completed, multi-channel laser ignition timing is studied for the first time, the ignition timing meets the standard of
engineering application, and the new laser ignition program controller can be directly applied to the ejection seat, the
feasibility of laser ignition in the field of protection and lifesaving is verified.
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