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Fig.1 Schematic diagram of the experimental system
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Table 1 Test conditions

test O, GHO air f(.)r air for secondaryboron sampling
» _, feeding boron  chamber .

group /g -s™' /g-s /g - s /g o s /g point

1 220 120 0 0 2 2

2 220 120 50 0 8
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Fig.3 Curves of temperature, pressure and Mach number changing with time in the secondary chamber
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Fig.6 X-ray diffraction patterns of six samples
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Fig.7 Element mass fraction of six samples
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Experimental Investigation of Boron Combustion in Flow Field Conditions in Secondary Chamber of Ducted Rocket

LIU Dao-ping', XIA Zhi-xun', HU Jian-xin’ | HUANG Li-ya®
(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: Boron based ducted rocket experimental system for ground simulation was established to study the boron combustion.
Through heating the boron in a primary chamber by the combustion gas of the ethanol and oxygen, and using air react with boron
in the secondary chamber, the working process under the condition of the flow field was simulated, and the similar condition for
the real ducted rocket was obtained as following: the compositions of primary products are H,, CO and boron particles, and in
the secondary chamber, the total and static temperatures 1300-1400 K, total and static pressures 0.4-0.5 MPa and Mach number
about 0.35. With the experimental system, the condensed products at different axial locations including the primary chamber,
secondary chamber inlet, mixture region, combustion region, nozzle, were collected and analyzed by the Scanning Electron Mi-
croscope, X-ray diffraction and the energy dispersive X-ray spectroscopy. Results show that boron particles are grain during the re-
action and its morphology changes a little. The boron is combusted mainly in the secondary chamber, and most in the combustion
region, less in the region before the nozzle, and the lest in the mixture region.

Key words: ducted rocket; secondary chamber; boron; experimental investigation
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