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Design and Feasibility of Carbon Film Bridge Used as Ignition Device
SHEN lJia-chi, YI Zhen-xin, ZHANG Lin, ZHU Shun-guan, LI Yan
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing, 210094)

Abstract: By use of aerosol-assisted chemical vapor deposition, laser cutting and micro writing methods, a type of graphitic
carbon film used as energy conversion component was prepared. Through adopting n-hexane as the carbon source, a carbon film
with thickness about 2um was deposited on the Al,O; substrate. The shape of the carbon film was controlled by laser cutting and
the silver electrode was formed by micro-direct writing, then double V-shaped carbon film bridge energy conversion component
was formed. The morphology and structure of the carbon film were characterized by scanning electron microscopy (SEM), atomic
force microscopy (AFM) and Raman spectroscopy (Raman), and the ignition performance of the carbon film bridge energy
conversion component was studied. The results show that the forming process of the carbon film bridge is simple and effective, the
carbon film bridge has a narrow firing range, strong antistatic ability and long ignition time, which show it has high safety and
high reliability, meanwhile, it can realize the ignition of insensitive agents.

Key words: Carbon film bridge; Energy conversion component; Chemical vapor deposition; Laser cutting; Micro writing

[1-2]

¥ EHER: 2020-10-10
EEE (1995-)



2020 12 15
[4] [5] oy 2 —
[6]
700 14 000 Q
100 300V
2 10Q
=h C d
Fig.2 SEM and AFM images of carbon film
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Fig.1 Physical picture of carbon film bridge
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Fig.3 Raman spectra of carbon film grown at different

temperatures
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Tab.l Relationship between deposition temperature and carbon

film properties
/ Iyl FWHMG /(Qsq) Jum /(Q-um)
900 1.09 93.87 7878 1.407 110.84
1000 1.16 92.72 1691 1.864 31.52
1100 1.17 90.84 2.26 2268 5.13
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Tab.2 Voltage ignition sensitivity of CFB with different resistances

50% 0.1% 99.9%
/Q N N N
LS 2.0 15.39 14.23 16.22 0.38
9.0 16.52 17.86 18.18 043
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Tab.3 Current ignition sensitivity of CFB with different resistances
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Fig.4 U/l curves of carbon film bridge
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Fig.5 High-speed images of the firing process of carbon film
bridge with LS
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Tab.4 Comparison of bridge break time between CFB and SCB

under pulse action
CFB SCB
LS 4TuF/30V 68 14
4TuF/50V 82 21
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