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Table 1 Effect of the thickness of SCB film on ignition

bridge film relative fire/no fire function time
thickness/ pm firing energy (X/0) /s
2 5.76 X 8.1
2 2.56 X loss
2 2.56 X 6.2
Al land Al land 2 1.44 X 9.8
I substrate(sapphire) 2 1.00 X 10.7
b b = 22 g (1] 2 0.64 0 -
& 1 SCB Z5#y /K & & 1 2.56 X 6.8
Fig. 1 The sketch map of SCB structure 1 1.44 X 9.6
1 1.00 X 8.8
David W. Ewick % £ 1 JFt it A28 i 15 00 T, ik ! 0.64 X 1.2
N N 1 0.36 0 -
PR HT 5 0.3 4751 0.5 w1 pm 2 pum . -6 0
E"Jﬁ»%ﬁ”]ﬁ*%}*%ﬁ BNCP,#ﬁ*%?’JﬁJ{iﬁgﬁ(ﬁ 0.5 1.96 0 —
1) BEARME B it AR, R A [A] B, A0 A (R < 0.5 2.56 0 -
®2 AHLMAERT SCB 3 KHTP gy A ™
Table 2 Ignition results of KHTP by bridge wire and SCB
hot bridge wire SCB32 SCB33 SCB34 SCB36
SCB size/pm diameter 48 width 380 width 140 width 100 width 67
SCB size/pm length 1000 length 100 length 47 length 35 length 23
firing energy/mJ 32.6 1.0 2.72 £0.03 0.45+0.18 0.31 £0.07 0.23 +0.04
1 ms no fire current/A - 4.0 2.0 1.6 1.1
5 min no fire current/A 1.1 1.39 +0.03 1.3+0.1 1.0+0.1 -
static electric discharge test pass pass pass - -
function time/ s 3400 60 100 125 150
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Fig.3 Voltage, current signals under 12 V input
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PR,
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KARE ARER (<1 m]) T @ 4E &R R L+ b
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FIRT SR K SR A S R R
THKP(TiH, ,/KCIO,) ,iH#E W RE = ALIL 2 £ 1EH
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AR 215 R 0T A 2 24 590 SR R B, B By B K M, B
AN g 2 kgt 24 1o 2% mT LA BEAIG B e S ALK S5 2 SCB
Rk

AR R SR 2 SCB 5 JO e b, 1 T
Sy R4 (LTNR) B 8 i 4% 24 il IR DB (NHIN) By 5
J# 25 8 EUHER (NHA) 77" 3 U (LA e At
2y i M T B s SCB Y 100 um (L) x
400 um (W) x2 pm(¢) f n RHEB I poly-SCB, L ik
JLAN 2 R B I K RE LA R LA 30 AR 3 T I, K
A SRR TR v, AR SRR AR LA R 1 LTNR K B o I
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J 2 25 AR AR AR Y NHN AL B R B2 55 1 LA
I, 32 49 KCHER SR R R L A SR E R ) AR 25 LTNR,
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Table 3 The lowest ignition energy of different primary

explosives under 300 mesh sieve at 20 MPa and 47 pF

LA NHN LTNR NHA
high fl high fl
high 167 Tlame 180 Tame
. low sensitivity and sensitivity and
mechanical o . . .
. sensitivity high static low static
sensilivity e g s
’ spark sensitivity spark sensitivity
no fire 14.50 mJ 1.07 m) 1.65 m]

I, KT SCB i K 24557, (6 A fi 1 A oK fE
X B/BaCr0, | Zr/BaCr0, | Zr/Fe,0, . Zr/KCI1O, )
SCB 5k, 5/ 0.078 mJ (20 wF H % .2.8 VHJE);
AR PR LE R 211 SCB 5 A, S IR A K RE 2 X
LTNR f) Ak, AR i 5 1.07 ml, 5 E AN I, AR
FIUZH 5 KCRE R O D DR B T SCB B RHBCR, B
AR Kt B RE KL% 5 SCB R 2 um,
E24 50 UKL B (d5c 23 300 H 5,35 pum 26 47) L R Ah
5 wm RVFZ, o BRRE R 200N S 800 kA RO
SR T
4.2 HFBE

D. A. Benson %" 76 JHl F 4 24 45 K 19 SCB BF 5%
R f SCB A —> H K b, 7 A 00 o L S R T
AR BR K 24 19 7 AR A 0o

David W. Ewick %w FER/NELENT,H2 pm
JEHY SCB X # K & & AL 7 . RD1333 & % Ak 8 . Bk
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Table 4 Sensitiveness of several agents to the SCB ignition

energetic material approximate particle size/pum relative energy

dextrinated LA 25 no fire
RDI1333 LA 35 3.00
DXN-1 50 - 100 4.00
ball-milled DXN-1 <5 1.00
DDNP 50 - 100 no fire
ball-milled DDNP <15 no fire
Zr/KCl10, <5 1.44
Zr/KClO, (slurry) <5 5.76

Note: Relative energy is the ratio of each fire energy to the lowest energy.
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e [ 5E i 77 (10 MPa) R A [ADRL S NHN A9 g K fE
I XF I [ il A B 4, o T A 3 - TR AR R
A BLEE BN (300 H R ) il KR

160 = 150-200 mesh
@ 200-250 mesh
140 300 mesh
120
E
= 100
-
80 = ]
®
60 =
®
40

E/mJ

/€4 68 wF .10 MPa ARFRDRLHE NHN £k A - A i 6 R
Fig.4 The E-t curves of NHN ignition in different
granulate sizes with 68 pF at 10 MPa
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SRS 2450 B 5K, T HLEEAR B A 252 B e 25 s Ok
INHYSE IR o {ELR A B AR 2 — i I, X Bk BNCP (ks
FEARXE 71N ) FUEE 25 & 1 400KL BNCP (CORE A2 A X K 1Y
SCB i KB, BRI BNCP EAIR K 25 [ Jy T ) LAk
PH AT 5 o5 ok T 45 BNCP Wi AE 38 i 25 1 1 R
ARSI S K (IR S) o BEWIAE [ FE Y SCB 4R K e
BN URLRE K 1R 24 790 b AU AE B85 s A7 R A BE T AR A
K, G T 24 s 7 68 i K A RTAS ] 22008

x5 TAEHZEHAAZH™
Table 5 Ignition tests under different

compaction pressures of charge

particle size  compaction pressure  relative energy  function time/ s

ball-milled low 5.76 8.1
ball-milled low 2.56 6.2
ball-milled low 1.44 9.8
ball-milled low 1.00 1.07
fine low 16.00 no fire
fine medium 16.00 5.3
fine medium 5.76 5.1
fine medium 2.56 no fire
fine high 5.76 5.5
fine high 2.44 5.7
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KORE R XS O VR 27 28T S, o A A 3. )4 RE
A R J3BOR (30 MPa) g Kotk .
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Fig.5 The E-t curves of NHN ignition under different
pressing pressures with 150 —200 mesh sieve at 68 wF
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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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