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A review of the progress of research on boron ignition
experimental technique

LI Xiaojing, YAN Lijuan, FENG Hongjie, ZHAO Liping, WANG Yijun
(School of Civil Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract: Ten existing ignition techniques of boron (B) were classified into four categories: thermal radiation type, pressure
shock type, thermal convection type and special excitation type. The advantages., disadvantages and applicable working
conditions of each technique were compared and analyzed. The analysis reveals that all existing ignition methods have
complementary strengths, and both physical high-temperature shock and chemical oxide layer stripping can realize effective
ignition of B-based fuels. Current research has entered a stage of refined performance regulation, and the core bottleneck
restricting technological development lies in the difficulty of simultaneously achieving high-precision testing and high-efficiency
ignition. On this basis, the future development directions of B ignition experimental technologies are prospected. Follow-up
systematic research can be carried out in multiple dimensions including upgrading diagnostic regulation technologies, developing
multimodal composite ignition systems, improving ignition energy efficiency, conducting engineering verification under extreme
working conditions. perfecting industrial test standards, and establishing an early warning mechanism for experimental safety.
Sustained technological iteration and standardized system construction will accelerate the engineering application of B-based

fuels and provide strong support for the development of aerospace and national defense power sectors.
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Fig. 1 Schematic diagram of the laser ignition system
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Fig.2 Schematic diagram of the laser ignition and
combustion experimental system
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Fig. 3 Schematic diagram of the laser ignition

experimental facility
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Fig. 4 Xenon lamp heating B particle combustion
experiment system
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Fig.5 Laser diode ignition experimental setup (not to scale)
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Fig. 6 Pressurized concentrated ignition

experimental system
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Fig. 7 Schematic diagram of the shock tube apparatus
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Fig. 8 Schematic diagram of high-pressure
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Fig. 13 Multi-point distributed flash ignition system
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