2 S AR X REA R SRS 391

XE4HS: 1006-9941(2012)04-0391-06
FSEHX S M B R = N R

hERW, x0T, N

(FRETARFMITH¥KE, L4 &5 210094)

O OE: 7010 wWF B AU T 0 R B R 25 5 iR [ 2 S A E (SCB) A 41 Ak 1Y A K 25 500301 A SF IR A (LTNR) 1 & A Ak
T (PBN ) BT 2L A9 2 AT AT T S IR TIE ARG 25 K P v A PR A (A e K LR e B S (AR A L PR K B R KR AE B T
W R ZRFDL, MBLT SCB/LTNR Fl SCB/PbN, & K A9 50% A Kt J Al &z K I (0] o 45 5 3% W 2 S5 MO0 189 2% vl T IR B A A
HEKGFNE K, &5 RENHEETTAH K, I LS AW B A 7E o B i, 3@ 2 X HE A3 1 LTNR b PbN J&E 5, PN, 1L

LTNREHR % 7

KRB : EHALE S AEOR; F UM S K R KRR A K]

FESES: T)450 XEkFRIRED: A

DOI: 10.3969/j.issn.1006-9941.2012.04.002

1 5

il

L AHE (LLF M #R SCB) /E K DL HE fig ki A 19 45
AT EEEE]Z M, T 1968 4El 3£ EH B
Hollander % W', 35 [& 3% il 7 52 % 2 %) H 47 T BF
M GE &, I A T 1987 AR 1990 4 R 1R &
R B SR K T TR RN R
JCRE BRI M R A 5 [ N AN £ 2 3 X SCB
AR T RMAT N AT T A T RS, i Al SCB
M) TAE BB Ry 8 — B I He 23 )E , H i 1
FEZE TR RN A 45 B TR Al SCB K& T4
B AR ATk, B Bk o e g SCB A b AR IR R T
A B TR, S B TR BIBRE 25 /5 SCB b 255" T
Jongdae Kim 257" % B i 4% i 5 4% % o JE i, SCB. A
DI R IE 2RI A — A S IR S & T
—HLJEB) SCB A figdg & /= A S B k. LT RFEAL
SCB [ % ‘k fig & 75 i, David W. Ewick %" £ 1k B
SCB & B M / 24577 S 1 iy AR AL A 5% v & B 245 590 i 4% 25
SO CRE R, AR T I ) 2 0 B Ak T DL R AR
RN & KB A O 2 AR K SE R &
KAERE A5 7 AR T BESE . AR SO SCB 5 4 ik iy
R % 55 B By (LTNR) Fil & A Ak 85 (PN, ) fir
R A KA AT ST A 10 wF BHH 2850, A ]

W BEH: 2011-06-29; {€E B HY: 2011-08-28
EEREN: B (1981 ), & )5, TENF K LR SH
AR I HE I, e-mail: yangguilio001@ 163. com

CHINESE JOURNAL OF ENERGETIC MATERIALS

71N WA R AR A () B0l P s B 2R KA 4 R R O A R
BELAE =, 20 B R K AF B K KB4, #3 H SCB Y & K
HL R D-f LA 3 3K AS 6 % KA 50% % KR
Je 753 B2 SCB %z KRBT R o

2 LREBSIRASZ

2.1 ZWTEGEMEE

e FH I Ff SCB Ry SE IR X 52, MF X 2544 WL I&D 1,
iR & JRERE 1 O 2w, 43 050 X100 & 17 R A
100 % 27K & A F & 3088 ( OLYMPUS BX51) #1 £
% (Agilent 34405A) AT &L, 2 G031, e 17 RE SR AR
KA KB LN 21 pm, 5 w o 50,5 um,
0k 60°, - M FH R 4. 27 Q, WL £ &R0 % E
2323 kg - m 7, &3 F A A SCB A Ak X RN
3.15x10 77 g; 2"FE R X P-4 K B 1 4 30.5 pum,
WS w ol 75.5 wm, 0 & 60°,FEHHFH N 3.97 Q,
SCB A7 2k X Jii & 4 6.96 x10 " g, i K E H 12 N
4.4 mm, B B8 JC AR S LB 2, &K 25 ik
LTNRAI PON, ki Y {H 53002 15 wm 15 pum 2% 24
20 mg, B K U120 MPa, AR ST B3, Rk
PRFE L LI 3

FE 8 28 77 = 3% P PR 20 R el T D B A [
4 FE 5, LH A EALEE 10 nF S %5 ALG-CM i fiE
R AR R (Rt EE TR %% A E WF ) | LeCroy
Wavepro 960 B 2% 807 7 I %5 (400 MHz 2.5 Gs/s) |
CP150 Hi i #53% (150 AMP 10 MHz) )6 — 1% 4%

bt M A 20124 %204 H48 (391 -39%)



392

WS, RIGE, i

5o BEEBARERE . JoK SCB HLAE LI A LG, M
TR 2, AT SRS A AR TT 6 4k .
o MBI R P A0 % SCB MR & b B v (1 F e L
AR S FOBTE S, il A A Qe £ [ 2l , 285 38 18 7 3 A
i85 RERH LS 5 o
2.2 ;£

H S5 M D-fe Ak i i A KA1 50% K KL TR
TR Al 22 , 8% D5 T30t A D R TR A 4 i v s, i
I3 ) v s 988l o 1149 2 KCIRF T) e I 4% IR 380Dl L T
FAER 3, X I AT S B ol 1) v R o 2R AT 20T

1 SCB B X45Hy
Fig.1 Structure of SCB

B2 SCB &
Fig.2 A sample of SCB

3 KRR
Fig.3 Firing device sample of SCB

Chinese Journal of Energetic Materials, Vol.20, No.4, 2012 (391 —396)

1 —
== AN -
oo 22| [I; 3@ LN e
()
AN AN

B4 Qi e SRl e g D

T—FRRR, 2—FElm I, 3—HBZ, 4—HhIF X,
5—SCB, 6—HIi K, 7—H EH K

Fig. 4 Experimental device of SCB employing a capacitor
discharge firing set

1—power, 2—charging switch, 3—tantalum capacitance,
4—discharging switch, 5—SCB, 6—current probe,
7—voltage probe
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Fig.5 Firing time measurement system of SCB
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Table 1  Critical firing voltage of SCB device
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Ignition Properties of Energetic Material by Semiconductor Bridge

YANG Gui-li, ZHU Shun-guan, SHEN Rui-qi
(School of Chemical Engineering, NUST, Nanjing 210094, China)

Abstract: Capacitive discharge SCB initiation of energetic materials was discussed at different firing voltage levels. Both of SCB are
the same resistance and difference mass. The energetic materials are LTNR and PbN,. For the SCB device, there are three modes
of igniting energetic materials, electrothermal ignition, electrical explosive ignition and plasma ignition, respectively. To under-
stand further the behavior of SCB ignition, we measured the critical ignition voltage and ignition time of SCB/LTNR and SCB/PbN
device. As a result the critical ignition energy is not only related with energetic materials, but also the comparable mass of the SCB
bridge, so there is an optimal design mass about SCB bridge. Besides, the LTNR was more sensitive than PbN,, however, the
burning rate of PbN, is higher than that of LTNR.

Key words: military chemistry and pyrotechnic technology; semiconductor bridge(SCB) ; reagent; ignition voltage; ignition time
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