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Preparation of AIB,@PVDF Core-Shell Structure and Its Application in Ignition Powder
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Abstract: In order to improve the energy release of boron (B) containing energetic systems, raw AlB, material was etched
using NaOH aqueous solution, and the etched AlB, was coated by PVDF to obtain AIB,@PVDF core-shell structured material.
The morphology and thermal behavior of the AIB,@PVDF material were characterized and tested. Using KNO; as the oxidizer,
three formulations of ignition powder were prepared with elemental B, raw AlB,, and AlIB,@PVDF as combustibles, respectively,
and their combustion performances were comparatively studied. The results show that the XRD spectrum of AlB, after etching
exhibites B-based characteristic diffraction peaks; In the AIB,@PVDF material, PVDF adheres and hungs in filamentous and
clustered forms on the etched AlB, surface and inside the grooves; The measured combustion calorific value of AIB,@PVDF is
25.5 kI-g”', which is a 56.4% higher than that of elemental B; Compared with the ignition powder based on elemental B, the
combustion flame of the ignition powder based on AlB,@PVDF is more stable and intense, with a combustion time reduced by
28.1%, an average combustion temperature increased by 31.2%, and a maximum combustion temperature increased by 172.49 °C.
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Fig.1 XRD spectrums of raw material AlB, and etched AlB,
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Fig.3 Theoretical calorific value of B and the combustion heat
values of B and A1B,@PVDF
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Fig4 High-speed photographic images of combustion flames
of ignition powders with three formulas
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Fig.5 Combustion flame temperature curves of ignition
powders with formula A and formula C
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