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溶液参数对 n⁃Al/F2604复合粒子微观形貌的影响机制

Influence Mechanism of Solution Parameters on the Micro⁃morphology Structure of Nano⁃Aluminum/F2604
Composite Particles
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Abstract：To reveal the coating mechanism of fluorine rubber（F2604）on nano⁃aluminum powder（n⁃Al），by using electrostatic
spray technology，the composite particles with different content of F2604 were prepared in different solvents（ethyl acetate and
acetone）. The morphology of the composite particles was characterized by scanning electron microscope（SEM）. The influence
of solution parameters on the micro⁃morphology of nano⁃Al/F2604 composite particles was studied by means of experiment and
molecular dynamics simulation. Results show that acetone as a solvent can make the composite particles more uniform and regu⁃
lar in morphology. When the content of fluorine rubber is less than 13%，the particle diameter increases with increasing the pro⁃
portion of fluorine rubber. When the content of fluorine rubber continues to increase，the particle size distribution of composite
particles becomes uneven. The shape is irregular and obvious spinning phenomenon is appeared. The diffusion coefficient of fluo⁃
rine rubber in the solvent is one of the important factors affecting the molecular chain morphology when coating nano⁃aluminum
powder using fluorine rubber，thus the principle of“large diffusion coefficient of fluorine rubber”should be followed when se⁃
lecting solvents. The unit binding energy between fluorine rubber and nano⁃aluminum powder is mainly composed of electrostat⁃
ic interaction energy（75%-93%）and van der Waals interaction energy（6%-22%）. The effect of fluorine rubber content on the
micro⁃morphology of composite particles is affected by intermolecular electrostatic interaction.
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CLC number：TJ55；O64 Document code：A DOI：10.11943/CJEM2018160

《含能材料》“损伤与点火”专栏征稿

含能材料的损伤特征与点火过程有密切的联系，炸药、推进剂的内部损伤及其对力学特性、安全特性和点火行为的

影响规律受到了含能材料学界的高度重视，为推动这一重要研究方向的学术交流，本刊特设立“损伤与点火”专栏。专栏

主要征集炸药、推进剂等含能材料的损伤观测与多尺度表征技术、含损伤的本构方程、准静态与动态损伤演化规律、损伤

与破坏的宏（细）观模式、损伤对起爆、爆炸、爆轰成长以及非冲击起爆行为的影响等方向的原创性研究论文。来稿请注

明“损伤与点火”专栏。
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