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Fig.1 Diagram of the delay element structure

1—ignitor, 2 ,4—transition charge,

3—delay composition, 5—output charge
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Table 1 Experimental results of the delay composition A and delay composition B at different temperatures
composition 20 C average ;:/rl‘ial:i
A delay time /s 39.08 36.98 38.43 37.68 39.23 37.30 38.08 36.28 39.93 37.31 38.03 1.1379
burning rate/ mm - s~ 1.38 1.46 1.40 1.43 1.38 1.45 1.42 1.49 1.35 1.45 1.42 0.0430
delay time /s 87.32 86.30 82.42 88.38 85.29 80.61 82.42 84.31 81.50 85.29 84.38 2.5859
i burning rate/ mm - s~ 0.62 0.63 0.65 0.61 0.63 0.67 0.65 0.64 0.66 0.63 0.64 0.0185
composition 120 C average (]t:vl:j:::i
delay time /s 34.21 32.45 33.18 31.69 34.08 32.63 34.01 34.82 33.50 35.17 33.57 1.0989
A burning rate/ mm -+ s~ 1.58 1.66 1.63 1.70 1.58 1.66 1.59 1.55 1.61 1.54 1.61 0.0531
B delay time /s 78.01 ~77.46 78.66  77.55 75.78 79.90 77.19 77.74 81.87 78.75 78.29 1.6633
burning rate/ mm - s ' 0.69 0.70 0.69 0.70 0.71 0.68 0.70 0.69 0.66 0.69 0.69 0.0144
composition 160 C average ;t;r:;]i:i
A delay time /s 21.50 21.73 21.90 22.07 22.42 23.16 20.77 21.57 22.07 21.60 21.88 0.6295
burning rate/ mm - s~ 2.51 2.48 2.47 2.45 2.41 2.33 2.60 2.50 2.45 2.50 2.47 0.0705
B delay time /s 72.75 71.80 74.09 73.19 74.64 72.06 72.23 73.55 74.36 71.21 72.99 1.1651
burning rate/ mm - s ' 0.74 0.75 0.73 0.74 0.72 0.75 0.75 0.73 0.73 0.76 0.74 0.0118
composition 180 C average dSteE:/r:ji(r)(rll
A delay time /s 13.42  13.55 13.16  13.90  14.05 13.41 13.87 13.47 13.19 13.61 13.56 0.2984
burning rate/ mm - s~ 4.02 3.98 4.10 3.88 3.84 4.02 3.89 4.01 4.09 3.97 3.98 0.0872
B delay time /s 64.33  66.76  64.03 64.92 67.22 66.10 63.06 65.02 65.51 63.43 65.04 1.3787
burning rate/ mm - s~ 0.84 0.81 0.84 0.83 0.80 0.82 0.86 0.83 0.82 0.85 0.83 0.0183
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Fig.2 The wrends of the burning rate of the delay composition A

and B with the temperature rising
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Effects of the Binding Agents on the Burning Rate of the Tungsten Delay Composition

XU Jun-feng, PENG Jia-bin, WANG Xiu-zhi, ZHANG Zhou-mei, ZHANG Ye
( Shann-xi Applied Physics-Chemistry Institute, Xi'an 710061, China)

Abstract: To study the effects of the binding agents on the burning rate of the tungsten delay composition, two delay compositions in
bound form were made with nitrocellulose and Teflon separately. An experiment on the two delay compositions was carried out and
their delay time at room temperature and high temperatures( 120, 160, 180 “C ) were obtained. The results show that the burning
rate of the composition with nitrocellulose as binding agent is much faster than that of the composition with Teflon as binding agent.
When the temperature rises, the burning rate of the composition with nitrocellulose as binding agent increase rapidly while the burn-
ing rate of the composition with Teflon as binding agent does slowly.

Key words: applied chemistry; delay composition; tungsten type delay composition; binding agent; burning rate
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Safety Fault Analysis of Igniter Based on FTA and BN

HU Yan-chen'?, WANG Pei-lan', ZHENG Heng’, LI Hao’
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China;
2. PLA Military Representative Office in No. 474 Factory, Fushun 113003 ;

3. School of Management and Economics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Bayesian networks( BN) and fault tree analysis(FTA) were compared for safety fault analysis. According to the initiator
system, a new method that used FTA & BN to perform fault analysis was proposed. The reasons causing safety fault to the igniter
with the method were analysized as the non-uniform density of delay powder, the sticking of protechnic charge to the internal wall of

delay tube and the failure of alarm device, etc. The corresponding solution was established at end.

Key words: safety engineering; initiators; igniter; fault analysis; bayesian networks (BN) ; fault tree analysis(FTA)
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