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Fig.1 Sketch of metal film bridge structure

1—film bridge, 2—-copper film, 3—substrate, 4—down-lead
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Fig.2 Sample made by magnetron sputtering
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Table 1 Testing results of the thin film ignition

No. 1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16 17 18 19

resistance/ () 0.76 0.76 0.85 0.88 0.95 0.96 1 1
safe current/ A
antistatic

5 A fire

1.1 1.14 1.17 1.29 1.3

1.43 1.44 1.54 1.9 2.1 2.2
19 all passed
19 all passed
19 all firing
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Fig.3 Papilionaceous film bridge after firing
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Fig. 4 Resistance of different sections

A—maximum section of resistance, B—minimum section of resistance
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a. before electrifying

b. after electrifying
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Fig.5 Infrared thermal imaging of thin film
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Table 2 Results of mechanics and environment testing

No. testing item amount results
1 acceleration 29 passed
2 impact 29 passed
3 oscillation 29 passed
4 temperature impact 29 passed
5 high and low temperature 29 passed
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Table 3 Firing voltage results of the wire bridge ignition

charge voltage resistance  load voltage load current

No. v /0 v A results
1 5 1.4 3.4 2.4 unfired
2 7 1.2 5.2 4.3 unfired
3 10 1.4 7.8 5.6 unfired
4 13 1.4 10.6 7.6 firing
5 16 1.4 12.8 9.1 firing
6 19 1.4 16.5 11.8 firing
7 22 1.2 19.6 16.3 firing
8 25 1.1 22.3 20.3 firing
9 28 1.2 25.4 21.2 firing
10 31 1.2 28.5 23.7 firing
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Table 4 Firing voltage results of the thin film bridge ignition

charge voltage resistance load voltage load current
0.

N v /0 v A results
1 30 1.7 21.2 12.5 unfired
2 33 2.1 24.4 11.6 unfired
3 36 2.3 27.4 11.9 unfired
4 39 2.0 30.1 15.1 unfired
5 42 1.9 32.1 16.9 unfired
6 45 2.0 34.5 17.3 firing
7 48 2.2 37.0 16.8 firing
8 51 1.9 39.7 20.9 firing
9 54 2.1 43.0 20.5 firing
10 57 1.8 45.8 25.4 firing
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Preparation and Properties of Thin Film Bridge EED

WANG Guang-hai, LI Guo-xin, A Su-na

( State Key Laboratory of Explosion Science and Technology, Department of School of Aerospace Science and Engineering ,

Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to improve the fire safety and reliability of an explosive device,a butterfly metal film bridge was prepared by adopting

a magnetron sputtering technology with a mask. The bridge surface was smeared by 15 —20 mg lead styphnate (LTNR). The current safety

testing, antistatic testing and the bridge wire comparative testing were used to study its properties of safety and ignition. Infrared thermal

imaging technology was used to verify the heat distribution of the thin film bridge. The results show that the metal film bridge has good an-

ti-static ,ignition and mechanical performances. The heat is concentrated in the narrowest part of the center.
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