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Experimental investigation of combustion of boron

particle agglomeration in secondary chamber
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(1. Science and Technology on Scramjet Laboratory, National University of Defense Technology, Changsha 410073, China;

2. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract ; Investigation of boron particle agglomeration ignition and combustion in secondary chambers is very important for increasing the

capabilities of ducted rockets. By experimentally mimicking ducted rockets, boron particle agglomeration ignition and combustion in secondary

chamber flow field was investigated. The ignition and combustion processes, flame constructions and size changes of boron particle agglomeration

were analyzed with the image processing techniques of high speed flame and the measurement results of flow field parameters. The effects of gas

temperature and oxygen content on ignition and combustion of boron particle agglomeration were acquired. The analysis result of residue indicates

that the particle size changes little and the gas may get into the boron particle agglomeration and react with boron particles.
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Fig.1 boron particle agglomeration
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Fig.3 Fixation micrograph of boron particle agglomeration
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Fig.4 Schematic diagram of the experimental system
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Fig.5 Mass flow rate versus time
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Fig. 6 Measurement results of flow field parameters
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Fig.7 Photo of secondary chamber in the first phase
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Fig.8 Photo of secondary chamber in the second phase
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Fig.9 Photo of secondary chamber in the third phase
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Fig. 10 Photo of secondary chamber in the fourth phase
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Fig. 11 Photo of the particle after the test
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Fig. 13 X-ray diffraction patterns of the particle
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