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Table 1 The performance parameters of carbon nano-materials

sample carbon diameter length  specific surface

number nano-materials /nm / pm area/m?* - g~
@ (:arsli:)nrlnl;il(i)gi&iylers 80 -100 <1 >-8
@ carbon nanofibers 50 -200 10 -40 16
[©) carbon nanofibers 200 -500 10 -40 16
@ carbon nanotubes 10 -30 1-2 40 - 300
® carbon nanotubes 40 - 60 1-2 40 - 300
® carbon nanotubes 60 — 100 5-15 40 - 300
@ nano-graphite 20 - 100
carbon nano-powder 10
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Fig.1 The test system of smoke box
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Fig.3 The image of infrared drone without smoke screen

Pl 4t A A I A A

Fig.4 The image of infrared drone with carbon nano-materials smoke
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Table 2 Infrared extinction coefficients of

carbon nano-materials smoke to 8 —12 pum

sample time C, T o a
number /s /g+m™? /% /m? + g~! /m* - g~
1~2 0.837 1.3237 0.8470
® 4-~5 0.605 3.3188 0.9228 0.8884
7~8 0.495 6.6940 0.8955
1~2 0.3841 1.4360 1.8111
@ 4-~5 0.2249 10.3084 1.6562 1.6666
7~8 0.1519 24.2112 1.5307

1~2 0.4168 - -

(6) 4~5 0.2662 1.6401 2.5313 2.6226
7~8 0.2013 3.5702 2.7139
1~2 0.454 2.6813 1.3067

@ 4~5 0.307 6.8382 1.4325 1.4086
7~8 0.215 14.2310 1.4867
1~2 0.501 1.2970 1.4218

® 4-~5 0.208 14.3384 1.5308 1.4755
7~8 0.128 31.8129 1.4668
1~2 0.372 1.3186 1.9075

© 4~5 0.232 6.6938 1.9107 1.9519
7~8 0.154 14.2613 2.0733
1~2 0.767 -

@ 4-~5 0.677 - 1.4399
7~8 0.506 1.1744 1.4399
1~2 0.587 0.5221 1.4676

4-~5 0.563 0.5074 1.5385 1.3719
7~8 0.430 5.4447 1.1096
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Review on Decreasing the Ignition Energy by Semi-Conductor Bridge

XU Lu, ZHANG Lin, FENG Hong-yan, LIU Li-juan, ZHU Shun-guan
(School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094 , China)

Abstract: Several effective routes to decrease the ignition energy of semi-conductor bridge (SCB) were summarized based on the
analysis of the characteristics of SCB,the ignition mechanism,the properties of charge and the charge conditions. These routes will
be: (1) choosing small size SCB (23 pm(L) x67 pm(W) x2 pm(¢)); (2) choosing lead 2,4 ,6-trinitroresorcinate (LTNR) as
ignition charge of SCB; (3) controlling the size of granule below 5 wm; (4) pressing the charge at a pressure above 30 MPa;
(5) adding the fine Zr powder; (6) using G10 as the shell material of charge.

Key words: military chemistry and pyrotechnic technology; semi-conductor bridge(SCB) ; ignition technique; reagent; ignition energy
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Electric Spray Ionization Mass Spectrum of Tetrazene

LIU Jun-wei, ZHANG Jian-guo, ZHANG Dan-dan, ZHANG Tong-lai, YANG Li

(School of Aerospace Science and Engineering , Beijing Institute of Technology, Beijing 100081, China)

Abstract: Tetrazene was analyzed by electric spray ionization mass spectrometry ( ESI-MS) to study its fragmentation pathways and
mechanism. Fragments and structurally informative spectra of tetrazene were obtained. Results show that the atom N is most likely to
dissociate in neutral fragment forms of NH, ,HCN,HCN, ,N; and N, ,while the fragmentation mechanisms are the cleavage of C—N
and N—N and the rearrangment. The relatively stronge peak at m/z 68.9 indicates that tetrazole cycle is stable in the molecule. The
presence of stronge peaks at m/z 68.9 and m/z 95. 8 suggests that the cleavages of C(5)—N(1) bond and N(2)—N(3) bond are
ready to form tetrazole radical,amino-guanidinyl radical and molecular nitrogen.

Key words: analytical chemistry; tetrazene; electrospray ionization mass spectrometry; fragmentation mechanism
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Infrared Images Shielded Characteristics of Carbon Nano-Materials

WANG Hong-xia, LIU Dai-zhi, SONG Zi-biao
( Second Artillery Engineering Institute, Xi'an 710025, China)

Abstract: Carbon nano-materials is a new kind of materials with good qualities such as small dimension, light weight, good
characteristic of electrical conductivity and electromagnetic wave absorption etc. To explore the applications of carbon nano-materials
on interference the imaging IR guidance weapons,using large smoke chamber,the shielded extinction performance for IR images of
carbon nanotubes, carbon nanofibers, nano-graphite were tested in the wavelength range of 8 — 12 wm. Results show that carbon
nano-materials smoke has excellent far infrared extinction capacity, the minimum and the maximum of far infrared extinction
coefficients are 0.8884 m® + ¢ ™' and 2.6226 m* + g™ ' respectively.

Key words: inorganic nonmetallic materials; infrared extinction; infrared smoke; nano-graphite; carbon nanotube; carbon

nanofiber; smoke interference
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