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Characterization of raw Al and Al-LiH composite fuels: (a,b)the SEM images, (c—f)the SEM images of Al-LiH composite

fuels with different contents of LiH, (g) the particle size distribution map of Al-LiH composite fuels, (h)the XRD spectra of

Al-LiH composite fuels
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a. flame morphology photos
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b. the full-range emission spectra
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Fig.3 lIgnition test results of different Al-LiH composite fuels
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Fig.4 SEM images of combustion residue of different Al-LiH composite fuels
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Fig.8 Schematic diagram of Al-LiH combustion reaction mechanism
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Preparation and Performance of Al-LiH Composite Fuel

WANG Fang'’, ZHANG Xin-peng'*, WANG Ding-cheng'”, LI Chun-tao'*, SUN Xin-ke'*, FENG Yong’, LI Wei'**
(1. Science and Technology on Aerospace Chemical Power Laboratory, Xiangyang 441003, China; 2. Hubei Institute of Aerospace Chemotechnology ,
Xiangyang 441003, China)

Abstract: To improve the combustion efficiency of aluminum powders, Al-LiH composite fuels with mass contents of 3%, 5%,
10%, and 15% were prepared using the ball milling method, respectively. The sample structure, morphology, and particle size
are characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM), and particle size analyzer. The thermal oxi-
dation performance was characterized using the DSC-TG. Finally, their combustion performance was investigated using the CO,
laser ignition device, high-speed camera, and oxygen bomb calorimeter. The results show that LiH can be embedded into Al
powder through the ball milling method, and the LiH content is a key factor affecting its microstructure, particle size, and parti-
cle size distribution. The addition of LiH increases the mass calorific value of fuel. At the same time, with the increase of LiH con-
tent, the combustion flame intensity of Al-LiH composite fuel increases and the ignition delay time significantly decreases.
Among them, Al-3LiH and Al-10LiH composite fuels achieve second oxidation after the first oxidation. The analysis suggests that
the second oxidation phenomenon is caused by the microexplosion phenomenon of Al-LiH composite fuel at high temperatures.
Key words: aluminum powder;lithium hydride;propellant; combustion performance

CLC number: TJ55;064 Document code: A DOI: 10.11943/CJEM2023197
Grant support: National Nature Science Foundation of China(Nos. 22105067,22375058)

(Tidhi: % )

CHINESE JOURNAL OF ENERGETIC MATERIALS 2 A

e
o

Fray 2024 % H 324 H1H (12-19)



