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Fig.3 Shadow photograph of PETN-Al explosive when irradiating with 30 mJ mono-pulse laser
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Laser Ablation Characteristics of PETN Explosive Doped With Nano-aluminum Powder

JI Xiang-bo, TANG Duo, QIN Wen-zhi, GAO Yuan, PIAO Jun-yu
(Institute of Chemical Materials, China Academy of Engineering PhysicsCCAEP) , Mianyang 621999, China)

Abstract: In order to investigate the pulse laser action process of the explosives doped with nano-aluminum powder, the plasma
expansion and shock wave characteristics of single-pulse laser ablation of the PETN explosives doped with 1% nano-aluminum
powder were studied by shadow measurement system, while the characteristic spectra of the explosives after laser ablation were
investigated by laser induced breakdown spectroscopy (LIBS). The results showed that when laser pulses irradiate the surface of
PETN explosive doped with nano-aluminum powder, high temperature and high density plasma was formed, which expanded
continuously and compressed the surrounding air to form shock wave. At 50 ns, the velocity of shock wave was 12500 mes™.
With the increase of time, the plasma continued to expand, the shock wave advanced forward and the velocity decreased. At
800 ns, a large number of ejection materials were observed in the shock wave. The maximum strength of the spectral lines of Al
atom and AlO gas phase molecule were achieved at 1 ps, and disappeared at 10 ws, indicating that the interaction time be-
tween nano-aluminum powder and explosive was less than 10 ws. The spectral lines of C atom and CN were not detected at 20
m]J laser energy. When the laser energy increased to 30 mJ, the spectral lines of C atom and CN group were observed in the spec-
trum of PETN explosive doped with nano-aluminum powder, and the spectral intensity increased with the increase of laser ener-
gy. Moreover, the laser energy required for the decomposition of the PETN explosives doped with nano-aluminum powder
should not be less than 30 mJ.

Key words: laser initiation; PETN ;plasma;laser induced breakdown spectroscopy
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