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ABSTRACT

If an overcurrent exceeding the rated value is applied to an electric wire, the temperature of the electric wire increases,
and the electric wire covering deteriorates to cause a short circuit. The upper limit temperature of the wire varies according
to the magnitude of the overcurrent. When a short circuit occurs at each upper temperature limit, a cooling speed difference
occurs during the solidification process due to the temperature difference between the short circuit temperature and the wire
surface temperature. At this time, the pattern characteristics of the dendritic structure formed on the molten cross section are

different.

In this study, the upper temperature limit, which varied according to the overcurrent magnitude, was measured. At the time
a short circuit occurred, the second branch spacing (dendrite Arm Spacing : DAS) of the dendrite was analyzed and the
numerical value was quantified. The experimental results showed that the upper temperature limit increases with the magnitude
of the overcurrent, and that the second branch spacing increases with increasing wire temperature.

Keywords : Overcurrent, Dendrite, Solidification, Copper, Short-Circuit, DAS, Dendrite Arm Sapcing

1. 2

T 1087 A7 = AAEA Q] 20% WelE &}x] 8}
I ek o] thE ARl UE 14.4%, U=t 12.9%0°f H]
3 o1 E AAk 3 Rt w2 Holoh =TT
AL A7l EAREA ] TR I5HE oA Ay
gt & = 4443570019001, o]F A7|EA= 7,760
o2 AA A9 17.5%E AHAsHTh A7|SA= Qlgh
AP 367, B 2647 5 & 30078 9] AMFALZE WA o

7757 =&
et

o 27| WAIEO] Holrc.
g ojs) W sz weksis 27

Corresponding Author, E-Mail: jyp82@kesco.or.kr, TEL: +82-63-716-2357, FAX: +82-63-716-9662
(© 2017 Korean Institute of Fire Science & Engineering. All right reserved.

83



o
=
T
)
N,

2 rE oE
o]
MLy HE
o XN x 30
rr o 2 o

N

)

o

>

e

-0,
s
1)
1
e
—8‘ 1
4z
ol
ftlo
el
e}
!

O N ju R L oE

Lo

o )

o lo ot ﬁ
M= ;{2 r
(Lo (7
1
filo
=2
oZ
>

fr X
™
[2d
1o
N
)
ut)
]
2

2 oflh
ox

o i

ot N v
X oox oX

1t
FHT 5 Ut e Aaskdc.

2.1 Ojr™=9| Fo|

A4 2w A5 Z1AE Fwet Aelo] Hste7]
upo] AHY F7), EF Sl met AYARE Bt 9l
o). ol FgAFe st AMe] Bed 4, AU o
AAn] =] 31§20 wret gro] ALk A o] 29 Al
7N5E AN E BARR, AAAY 52 At
shat gtk o] S8R B YAAL FAAF 5

[<)
e Zustel ALY o AT BAYLFE Fek”

S~

2.2 ZF(Joule heat)o| LAl
A7 B2E Mol Ao ¢
1 YL AxRKYAH 7 A

A
FE}o] ouAlE Aen

[
ok
e,
o

1

9
oz,
ot
iy}

oft
:?L_l’
o
oft
o
T
N
>
=y
20
_‘>i

KX
=
= A & Assh]
2 oA S WA=

1019] od A= AR 147} B2 ) A7} 1[e]o] Z-g-3}

®

°

i

N

e

o,

RO

ot

O
R

o
O
ne
2 1 X fo -

(c) Degradation of coating due to wire overheating

Figure 1. Mechanism of short circuit caused by overcurrent.
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Figure 14. The measurement site of the dendritic branch in three

dimensions.
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Table 2. DAS Measurement Result by Wire Surface Temperature
Temperature (C) 101 161 335 443 613
Current (A) 30 35 40 45 50
Minimum DAS (um) 1.82 2.58 5.60 7.28 10.04
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Average DAS (um) 2.28 3.58 6.51 8.17 10.70
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Figure 16. Curve of wire surface of average temperature and DAS.
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