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a. “S” structure
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Fig.1 Typical shapes of the bridge-belt
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a. diagram of “S” structure
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Fig.2 Bridge-belt used in the experiment
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b. sample with“S”shape
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Table 1  Sizes of bridge-belt with “S” structure
diameter [, w, W, total area firing area resistance
No. 2 2
/mm /mm /mm /mm /mm /mm /Q
1% 9.2 1.4 0.3 0.95 24.71 0.42 1.0
2% 6.45 1.7 0.3 1.0 25.41 0.51 1.0

A fe A oH 2014 % %22 % $ 64 (824-827)



826

JAP, BN

TR g H B 1S me BT IE 2.5 g - om”

3.2 XWMKMER

i B D-Je AR I 5 min 5 338 3805 #1 50 ms
TE B 25 AF T 42 J8 W Al & KA 50% K KO HL T Fl bR
HEZE SR G 5 BROE S 70 A BRI 5 8 0. 1% i i #l
99.9% KK HL L, A RANEK 2 PR,

Sege P WA FIAE 5 omin fH O LT, £ 4158
56 o B AR AE S KA R T A A W A 0 o 3K 3 )
R RA B R IR T 7 AR T A A 2 500 I 3
KR MG W 2550 A K, W BEAE 5 min fH K
Jil AR G0 T B A A A e K Oy U8 TR K

X5 50 ms H, 3L 000 , S5 36 ¢ 30> 80ah HB. Ik 75 i
SEHL B AT B A AR s A K R W 5 Ml e T
It 5L L G ATty W AE S, T 25700 e KAE S o X BEHITAE 50
ms TE LR IGO0 T, A KAF R e Ko BT 46 T A A
7 A I R Il TR ) AR A5 R 24500 A, Ak
VLK FE O T A A K K O7 o2 R A K o

T2 SEFW NG K KRR IIEE R
Table 2

I IR SR G 4 BT AT NG 4R R K
KAE 5 min 5 GBS IR I & K AR O R
Wl 2 T 1) — 2 24 700 00 95 3K 81 24 700 K s e, & kA
K K5 50 ms HLTEE AR 1 &k e SR AR
A 1) 5 B L R A (I ) B R R R K
3.3 X5EigxLL

RAEE (4) ~2(6) 25y F B, H matlab
P RIVRT 225 H R A 2 590 000 T o A B R, AL 3 TR,
THE A 20 S50 3R 3 s .

R 5 ol 0 24 700 1) T BE 43 A L 25 A TR AR A R
KA SCRD AT SR ARG B & ORI R KT B4
RS 25 R H L S5 R 4 PR

N 4 R BT R IR B KR R B T T 5
8 55200 1R 2516 14% DL, T — Bk i iy, 1%
ZEPE A W JE B AT R S AR AR A B, S (E A B
FAAE—E MR 255 53 A0, AF i RO v BHL 25 2 5000
RIRZE MR S S A RO — &R,

Results of the critical firing current experimental for bridge-belt

50% firing current value standard deviation

0.1% firing current value 99.9% firing current value

sample stimulate model  sample size A A A A
1# 5 min current 15 1.590 0.0193 1.5321 1.6479
2% 5 min current 15 1.518 0.0498 1.3686 1.6674
1# 50 ms current 11 3.73 0.06 3.55 3.91
2% 50 ms current 12 3.56 0.05 3.41 3.71
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a. Temperature of bridge belt vs. time
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b. Temperature of explosive vs. distance

Fig.3 Temperature distribution diagram of bridge-belt and explosive
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Table 3 Parameters of materials

material density specific heat heat conductivity coefficient 5s exploding temperature melting point
/g cm™ /) - kg™ - K /W e m™ - K™ /°C /°C

KCIO, 2.52 811.5 - - -

Zr 6.49 280 22.7 - -

Zr/KCIO, 2.55 466.03 14.76 400 -

Ni-Cr 8.408 440 16.75 - 1400

Sintered glass 2.5 966 1.0 - -
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Table 4 Comparison of analytical results with experimental on critical firing current
sample stimulate model total area A, firing area A, Ry experimental I5,  analytical /5, standard deviation
P /mm? /mm? /Q /A /A /%
1* 5 min current input  24.71 0.42 1.0 1.590 1.75 10
2# 5 min current input  25.41 0.51 1.0 1.518 1.625 7
1# 50 ms current input  24.71 0.42 1.0 3.73 3.313 -11.18
2# 50 ms current input  25.41 0.51 1.0 3.56 3.063 -13.96
Note: I5, is 50% firing current.
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Firing Model of Ni-Cr Bridge-belt Electric Initiating Devices under Current Input

ZHOU Qing', JIAO Qing-jie’

(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China; 2. State Key Laboratory of Explosion Science and Technology, Betjing Institute of Technology,

Beijing 100081, China)

Abstract: The firing model was studied to optimal design the bridge-belt electric initiating devices. Based on the non-Fourier heat
conduction theory, the electro-thermal energy conversion model was established for the stage from heating to firing. And then the
correlation of bridge-belt and input energy was obtained by MATLAB analysis. In order to verify its validity, the critical firing cur-
rent experiments of Ni-Cr bridge-belts with two sizes were carried out by D-optimal method under the condition of 5 min current
input and 50 ms current input. Comparison between the experimental and the analytical demonstrates that the model is reasonable
and feasible for designing critical current of Ni-Cr bridge-belt, and the deviation between them is less than 14%.

Key words: military chemistry and pyrotechnic; Ni-Cr bridge-belt; firing model; energy conversion mechanism; critical firing current
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