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Study on Energy Conversion Property of Ni-Cr Special Shaped Electric Bridge
QI Ya-song, WU Rui-de, LIU Hong-e, ZHANG Tao, CHEN Wen-long, CHANG Ying-ke

(Shaanxi Applied Physics and Chemistry Research Institute, Xi’an, 710061)

Abstract: In order to explore the energy conversion property of special shaped electric bridge, the action process under
different constant current excitation was analyzed by high-speed photography technology. Meanwhile, the voltage and current
signals were recorded by high-speed oscilloscope, and then the apparent morphology was observed by confocal microscope. The
results show that the energy conversion property of special shaped electric bridge is different under different constant current
excitation, and the current from small to large corresponds to the conversion process from electric-thermal to electric-explosion.
Under the small current excitation, the electric-thermal energy conversion property is main form. The melting or vaporization
occurs in the narrowest part of the heat collection area of the electric bridge and only luminescence occurs in the process. With the
increase of the current, electric-explosion phenomenon appears in the electric bridge, which is accompanied by the high
temperature particle products splashing outward. As the current continues to increase, the electric bridge completely vaporizes and
is accompanied by a columnar flame.
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Fig.1 Typical shapes of special shaped electric bridge
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Fig.2 Photo of firing unit sample
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Fig.3 Schematic diagram of test system under constant
current excitation
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Fig4 Curves of electric signal under different constant
current excitation
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Tab.1 The duration of each stage action process under
different constant current excitation

JA 30 35 40 45 50 55 80 100 120
70
: 711 954 592 405 394 162 073 046 031
TR
PUREE 619 861 689 200 124 159 049 009 007
VBB 060 085 384 605 692 770 2069 2011 1573
VEFRE] 2390 19.00 1664 1211 1210 1091 21.18 2066 16.11
20T
15}
% 10 F —— TR
£ —— LB
5 L
ot
2 i 6 8 10 12
JA
(a) wHf
25
20
15F
z ——T U
< 10 —— i
5 /‘/
0t *'/
7 4 6 8 0 12
JA
(b) ZH#]

5 EHFMERIEIEF &M ERFFEEAEREER A (L Lk
Fig.5 Curves of the duration of each stage action process
under different constant current excitation
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Fig.6 High speed camera images of the special shaped electric
bridge under different constant current excitation
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Fig.7 The apparent morphology of the special shaped electric
bridge under different constant current excitation
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