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Research on the Design of A Semiconductor Laser Ignition System
WANG Duan, GAO Yi-long, LI Shuai, LI Yan, FU Shi-bin, WU Yuan-bo
School of Environment and Safety Engineering  North University of China Taiyuan 030051

Abstract: An initiating system ignited by semiconductor laser was designed. The system adopted direct ignition method,
which use BNCP primary explosive or B/KNOj; ignition powder as laser initiating explosive. Through the study of ignition delay
time and ignition energy, the charge mass and charge density were determined finally, so that the low energy and reliable ignition
of the whole system was realized. At the same time, the radio frequency test of the charge showed that when the magnetic
induction intensity is 2T, the ignition performance of the charge will not be affected.
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Fig.1 Laser initiation system composition diagram
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Fig.2 Schematic diagram of laser initiator structure
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Fig.3 Physical picture of microconvex lens light window
structure
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Fig.4 Assembly picture of microconvex lens light window
structure
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Tab.2 Test results of charge density on ignition performance -
of reagents
/
g cm? /ms /mJ
150 0530 9.92
BNGP 155 0.480 8.76 B/KNOs
1.60 0.400 7.63
) 1.65 0.350 5.21
SC 1.70 0.345 5.15
175 0420 731
150 B} B} BNCP 5%C
155 480 250.0
BIKNO; 1.60 305 180.0 B/KNOs
1.65 202 90.8 30mg
1.70 183 755
175 294 1500 1.65 1.709lcm3 BNCP
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Tab.3 The performance comparison of the reagents before
and after the RF test

/ms /mJ
BNCP
506C 0.345 0.348 2.15 2.20
B/KNO3 18.5 18.2 75.8 742
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