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Duckham A., Spey S. J., Wang J., et al. Reactive

Preparation and Laser Ignition Studies of Al/Ni Energetic Nanocomposite

JIN Xiaoyun, HU Yan, SHEN Ruiqgi, YE Yinghua
School of Chemical Engineering, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )

[ ABSTRACT] A new nanostructured Al/Ni energetic composite was prepared on silicon (Si) substrate using template
method. Field emission scanning electron microscopy ( FESEM) and energy dispersive X-ray spectra (EDS) were em-
ployed to observe the morphology and characterize the compositional properties of AL/Ni energetic nanocomposite, respec-
tively. The thermal reactivity of AL/Ni energetic nanocomposite was determined by a differential scanning calorimetry
(DSC). Moreover, ignition of nanocomposite was examined by a single pulsed laser irradiation. The results showed that the
portion of nickel (Ni) nanorods is embedded in the aluminiun (Al) film, which results in a larger physical contact between
Al and Ni and a corresponding higher thermal reactivity of Al/Ni. After being ignited, it produces sparks lasting for several
milliseconds, which is advantageous to its explosion application. The 50% firing energy of the Al/Ni energetic composite is
about 36.28 mJ , with an energy density of about 46.22 mJ/mm’.

[KEY WORDS]  Al/Ni, energetic nanocomposite, characterization, the thermal reactivity, laser ignition, 50% firing
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Numerical Simulation of the Effect of Initiation Time Difference on Underwater

Deep-hole Compartment Blasting

WANG Zhenxiong, GU Wenbin, QIN Ruping, XU Haoming, WANG Zheng, WANG Bingduo
Engineering Institute of Engineering Corps, PLA University of Science & Technology (Jiangsu Nanjing, 210007 )

[ ABSTRACT] Based on the data of Zhoushan Reef Explosion of Engineering, numerical simulation was carried out using
ANSYS/LS-DYNA. The numerical simulation model of underwater detonation of deep hole with different initiation time is
set up, and the effect of different initiation time on the blasting effects and blasting vibration is analyzed. It comes to a con-
clusion that when the initiation time is 6 ms, it can not only reduce the hazards posed by blasting vibration, but also im-
prove the blasting effects.

[KEY WORDS]  underwater blasting, blasting vibration, initiation time difference, numerical simulation



