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Fig.1 Sketch of integrated metal film

1—Ilead, 2—jointing layer, 3—transition layer, 4—Ni-Cr layer,

5—substrate, 6— header
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technology.
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Fig.3 Photograph of the metal film bridge obtained
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Table 1
with the film thickness of 2.8 pum

Resistance testing results of the metal film bridge

L, /pm W, /pm test number  R,,/Q standard deviation

400 380 60 1.04 0.09

Note: L,,, average length, W, average width, R, average resistance.
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Table 2 Safety test results of the metal film bridge

resistance electrostatic

/0 test criterion in the foot test status results
0.96 passed 1.75 W passed
0.94 =1W passed 1.71 W passed
0.98 passed 1.79 W passed
1.07 passed 1.4 A passed
1.06 =1A passed 1.4 A passed
1.02 passed 1.4 A passed
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Table 3 Firing sensitivity test results of the metal film bridge

o 50% firing 99.9% firing 0.1% firing
/A current/A current/A current/A
0.039 2.32 2.47 2.17

Note: ¢ is standard deviation.
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Table 4

with different excitation current

Performance testing results of the metal film bridge

. input current bridge function resistance
resistance . . . . .
/0 (in 50 ms)  breaking time time after function

/A /ms /ms /Q
1.06 2.6 - 7.6 1.21
1.06 3.0 - 3.1 1.15
1.08 4.0 22.8 0.97 o
1.00 5.0 10.8 0.56 oo
0.94 6.0 4.9 0.38 oo
1.02 8.0 4.2 0.26 oo
1.04 10.0 0.53 0.23 o
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Fig.4 Curves of the function time of the bridge firm with the

input current
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Table 5 Test results of the different insensitive igniting component
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Preparation and Characterization of Insensitive Ni-Cr Metal Film Igniting Component

WANG Ke-wei, YANG Zheng-cai, LIU Hai-xu, ZENG Xiang-tao, WANG Hao-jing, LI Ning, PAN Shou-hua,

CAO lJian-giang, ZHOU Dang-feng

( North Special Energy Group, Xi'an Qingghua Company, Xi'an 710025, China)

Abstract. By using the magnetron sputtering technology, a Ni-Cr metal film bridge which fit for the insensitive electric initiating
explosive device (EED)was made and used to ignite the lead styphnate smearing on the bridge center. The safe current, antistatic
property, bridge breaking time and function time were tested and was compared with those of the semiconductor bridge and
bridge-belt. Results show that when the resistance is (1+0.1) Q,the Ni-Cr metal film igniting component has a large safety mar-
gin, and its function time and bridge breaking time are between those of two under the same condition of heat dissipation. The
igniting time of lead styphnate with the Ni-Cr metal film igniting component is less than 1T ms at the excitation current of 5 A.
Key words: initiating explosive devices; magnetron sputtering; insensitive metal film bridge; safe current; function time; bridge
breaking time
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