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Preparation and Performance Study of ADN/NC/RDX Composite Micropropulsion System
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Abstract: In order to improve the safety of composite modified double base (CMDB) propellant containing RDX,
ADN/NC/RDX composite particles were prepared by an integrated self-assembly method using nitrocellulose (NC) as the binder
and ammonium dinitramide (ADN) as the oxidant. Their properties were characterized and tested using scanning electron
microscopy, X-ray diffraction, differential scanning calorimetry, BAM impact sensitivity tester, and laser thermal conductivity
instrument; CMDB propellants were prepared based on ADN/NC/RDX composite particles and ADN/NC/RDX mechanically
mixed particles respectively, and their burning rates were tested. The results show that compared with the RDX raw material, the
ADN/NC/RDX composite particles have a regular morphology, higher sphericity, and unchanged crystal structure. The average
characteristic drop height of impact sensitivity is increased by 56.4 cm, the activation energy is increased by 26.83 kJ-mol”, and
the critical temperature for thermal explosion is decreased, indicating that the ADN/NC/RDX composite particles are more stable
below the isokinetic origin temperature; The burning rate of propellants based on ADN/NC/RDX composite particles is slightly
higher than that of propellants based on ADN/NC/RDX mechanically mixed particles.
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Fig.2 Integrated self-assembly preparation process diagram
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Tab.l Propellant formulation (%)
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R-0 36 24 23 7 10
R-1 36 24 23 7 10
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Fig.7 X-ray diffraction pattern of RDX raw materials and
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Tab.3 Impact sensitivity test results of RDX raw materials
and ADN/NC/RDX composite particles
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