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Experimental study on effects of carbon dopants on the beam
divergence angles of solid propellants

OU Yang, WU Jianjun™ , CHENG Yugiang, ZHANG Yu, CHE Bixuan
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Two kinds of carbon doped particles, graphene and toner, were used to directionally modify solid propellant. The influence of
different doping ratios and working conditions on the divergence angle of the modified propellant was compared and analyzed by high-speed
photography technology and a self-built beam divergence angle measurement system, so as to determine the optimal doping ratios and working
conditions of the doped particles. It is found that the optimal doping ratio of graphene and toner is 7% , and the beam divergence angle of graphene
is smaller, and the response time of generating stable plasma flow is shorter. At the same time, graphene is more suitable for the working conditions
under the small laser energy supply, and toner is more suitable for the working conditions under the large laser energy supply.
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Fig.5 Beam divergence angle measurement steps
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