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(A Study on the Characteristics of Short Circuit through the Cross Section Analysis of Electric Wire)
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Abstract

For a fire cause judgement, this paper describes the short circuit characteristics of a electric wire through
the cross section analysis under ac condition. The copper wires prepared for the experiment were 1.2mm,
1.6mm, and 20mm in diameter. Through the cross section analysis(CSA), it was confirmed that the dendrite
structure grew at the angle of about 40° or 60° when the fusing current was applied to the wires. The
larger the fusing current is, the more decreased the growth angle of the dendrite structure is. It was
confirmed that the dendrite structure was arranged like the columnar structure. In this paper, the
characteristics analysis of short circuit was carried out in the range of transient duration and the correlation
constant k was investigated by measuring the short circuit duration and the fusing current.
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Table 1. Growing direction of dendrite structure
Materials Structure
Fe, Si, B-Brass body-centered cubic
Al, Cu, Ag, Au, Pb |face-centered cubic
Cd, Zn close-packed hexagonal
B-Sn tetragonal
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Fig. 1. The flowchart for the cross—section analysis
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Fig. 2. Curves of fusing time versus fusing current

25. BCUHESFOO oot gt

|RF W 7 Ao gEuisie AAEnEE B3
ot Az 19 39 2L EEE I 4 Usich

Iy 3a)e AEo| 12mme] HHoz GdAFs}
16ACI%S W & Wol AZn, e oz
e RS o & vk $HRFIE 157A9) A$ AR
Aoz EalstA A2z PeE el
AF7E 210491 H$oll= g@Eo] YAg Foln
gigt 4= Qom FHE EAMoz EHUdA ¥
g 4 ek
st 2] 161A904 SdE AA
o2 4ot Ho) TEA H AL el
3o}, =3 240A9 49AFIL £YL de ®EWHo)
EFESHA Aoz guE 30 4 ik

I¥ 3o HA9 AEe] 20mme] Aoz 26Ad
g e A& Tl ¥ 1.2mme 161A9
Sohel AR FARE JEasE gelslgn fuH
71 330AY die E¥ol ule BiAsA KR
HHE B £HAF)T 4524 F$ole 330A004
S M7 vlwste) ZdAe] 8§ w3ty Rio
A Felg gl 5 ot

r

L % oo rH
4 Lo mo L rlo
%

oo
oo ¢
ot
i
to

rlo

5

)

ot

0

2 ol
o

(a) 1.2mm bare wire



(c) 20mm bare wire
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