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Fig.1 Absorption spectra of BNCP and DACP
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Fig.2  Absorption spectra of some explosives
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Table 1 The absorbing wavelength and absorbency of common explosives

explosives absorbing wavelength and absorbency

BNCP ultraviolet: no line out; visible: 455.4 nm; near infrared: 1561.5 nm,2054.6 nm,2162.1 nm,2432.4 nm
absorbency is more than 0.4

DACP ultraviolet; continuum absorbing peak; visible: 527.8 nm,642.0 nm;

near infrared: 1556.9 nm,1865.6 nm,2036.9 nm,2164.4 nm,2467.0 nm absorbency is more than 0.4

PETN ultraviolet; 303.8 nm; near infrared: 1163.7 nm,1664.4 nm,1707.4 nm,2239.7 nm,2340.3 nm,2390.2 nm
absorbency is less than 0.4

RDX ultraviolet; 324.6 nm; near infrared; 1658.3 nm,2230.4 nm,2272.7 nm,2312.6 nm
absorbency is less than 0.3

HMX ultraviolet; 316.2 nm; near infrared: 1379.5 nm,1691.3 nm,1659.8 nm,2250.4 nm,2286.5 nm
absorbency is less than 0.3

HNS ultraviolet: no line out; near infrared; 1648.3 nm,2127.5 nm,2157.5 nm,2288.8 nm,2341.8 nm,2394.0 nm,2491.6 nm

absorbency is less than 0.6
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Table 2 - Laser sensitization of pure DACP

laser wavelength 50% firing energy density

name

90% firing energy density

0.01% firing energy density standard deviation

/nm /] - em 2 /] em”? /]« em 2 /]~ em”?
DACP( pure) 635 1.45 2.12 0.79 0.22
BNCP ( adulterant) 635 10. 66 12.12 9.82 0.65
DACP( pure) 915 12.24 22.12 2.35 2.50
&3 BNCPHEMNMERKTEANKEES
Table 3 Exploding energy of BNCP at four wavelengths
) wavelength 50% firing energy density 90% firing energy density 0.01% firing energy density  standard deviation
namg /nm /J'(:m_2 /J'(:m_2 /J-cm_2 /J-cm_2
BNCP( pure) 532,635,915,1060 0.0 0.0 0.0 0.0
BNCP (6 pum; 532 42.60 44.93 40.26 0.753
containing 5% 635 10. 66 12.12 9.82 0.650
carbon 915 21.25 23.07 19.43 0.460
powder) 1060 1.22 1.57 1.02 0.154
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Table 4 The laser sensitization of new anion complex compound

pure containing 5% carbon powder
name power/ W power density/W + cm firing delay time/ms power/ W power density/W - cm ~2 firing delay time/ms
NaCuNT 1.69 2261 firing/ — 0.69 921 firing/200
0.56 749 no firing 0.49 653 no firing
NH, CuNT 0.89 1189 firing/ — 0.69 921 firing/208
0.49 653 no firing 0.49 653 no firing
NaFeNT 1.09 1457 firing/820 0.69 921 firing/228
0.69 921 no firing 0.49 653 no firing
NaCuAT 0.89 1189 no firing 1.09 1457 no firing
1.69 2261 firing/ — 1.29 1725 firing/960
BNCP 0.69 921 no firing 0.69 921 firing/396
(contrast) 0.89 1189 no firing 0.59 787 no firing
1.69 2261 no firing 0.49 653 no firing
x5 MARMAETFLEUHHECLRE
Table 5 The laser sensitization of new cation complex compound
pure containing 5% carbon powder
name power/ W power density/W - cm ~2 firing delay time/ms power/ W power density/W -+ ¢cm ~2 firing delay time/ms
BNNP 1.3 1725 firing/260
0.9 1189 no firing
NTCuP 0.79 1055 firing/780
0.69 921 no firing
NTZnP 0.89 1189 no firing
1.29 1725 no firing
1.69 2261 no firing
NTCP 0.89 1189 no firing 0.69 921 firing/ -
1.7 2261 no firing 0.59 787 no firing/ —
1.7 2261 no firing
ATCP 0.89 1189 no firing 1.29 1725 no firing
1.69 2261 no firing 1.69 2261 no firing
1.69 2261 no firing 1.69 2261 no firing
ACP 0.69 921 no firing 0.49 653 no firing
0.89 1189 firing/ — 0.59 787 firing/496
BNCP 0.69 921 no firing 0.69 921 firing/396
( contrast) 0.89 1189 no firing 0.59 787 no firing
1.69 2261 no firing 0.49 653 no firing
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Fig.3 The description of photo leading decomposition

mechanism at visible and ultraviolet light
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Interactional Mechanism Between Laser and Energetic Compound

SHENG Di-lun, ZHU Ya-hong, CHEN Li-kui, YANG Bing, WANG Yan-lan
( Shaanxi Applied Physics and Chemistry Research Institute, Xi'an 710061, China)

Abstract: The absorption spectra of some primary explosives and explosives were measured, and their laser sensitivities were
compared with the different wavelengths laser testes. The results show that there are continuous absorbing peak for DACP in
ultraviolet-visible wave,and the laser sensitivity is remarkably increased with 635 nm laser. In 532 - 1060 nm, there is no relation
between BNCP sensitivity and wave. Many new complex compounds have quite high laser sensitivity to 915 nm. According to testing
phenomena and results, it is considered that the different laser wavelength shall lead to the different exploding mechanism of
compound. If the laser is in ultraviolet-visible wave, photons activate choicely electron energy level or destroy weak bond of
compound molecule,and result in chemistry reaction, which is photo leading decomposition mechanism. If the laser is in infrared
wave , the chemistry reaction mainly is heat decomposition mechanism.

Key words: physical chemistry; complex compound; primary explosive; absorption spectra; laser sensitivity; reaction mechanism
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