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The Analysis of Voltage Waveform and Oxidation Growth
of Conductor with Series Arc

gagl-emu - BB - RE
(Chung-Seog Choi - Hyang-Kon Kim - Dong-Ook Kim - Dong-Woo Kim)

Abstract - In order to analyze the characteristics of series arcs that could happen in poor connections of electrical
facilities, we made an apparatus which is similar to actual situation. series arcs are generated between copper and
copper, copper and bronze, copper and brass, bronze and bronze, and then oxidation growth and voltage waveform were
measured. A very small vibration with constant movement is needed to grow oxidation initially, whereas oxidation
growth proceeded without a vibration after a certain amount of time. At first, blue white flame was generated initially
between copper and copper, and then yellow flame was generated. In case of contact between copper and copper, the
length of oxidation growth was about 7.1[mml] in 90[min]. In case of contact between copper and brass, the length of
oxidation growth was about 4.3[mm] in 90[min], When bronze is contacted with copper, the lengths of oxidation growth
were about 1.4[mm] in 20[min] and 2.7[lmm] in 40[min] respectively, and no more oxidation growth was shown after
that. In case of contact between brass and brass, the length of oxidation growth was about 1.2[mm] in 90[min], so it
was the smallest compared to other cases. When copper is contacted with copper, the current through the load was
about 1.6[A] and the power dissipation increased from 19[W] to 31[W]. In case of oxidation growth between copper and
brass, the voltage changed from 84[V] to 11[V]. However, the voltage drop and the power dissipation between copper
and brass were small compared to oxidation growth between copper and copper. When series arcs were generated
between bronze and copper, a peak was shown at the beginning of voltage increase, and 40[min] later, oxidation
material was not grown any longer. When oxidation growth occurred, voltage waveform showed irregular waveforms
with tiny ripples.

Key Words : Poor connection, Series arc, Oxidation growth, Voltage form, Flame
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Table 1 The properties of copper wire and copper alloys
wire
spec. X . . thermal
length | thickness |conductivity| resistivity .
[mm] fmm] 1%] [1@ - m] conductivity
samples [W/mK]
Copper(Cu) 60 20 100 1.71 at 25T 390
6.13 at 25T
Brass(CuZn) 60 2.0 30 (70% Cu, about 120
30%Zn)
110
pbout 15.0 at
Bronze(CuSn) 60 4.0 15 (68%Cu,
25T
32%5n)

AA W g TTeM Al AERY HE ofae 9%
AetE F4 AE2 AF dEle 44 R 2d d3E 45
87] ol#7] HEo] AEFH] AFE FEANA HF EFS
Agac. Ayl AH8d T, FEAH, FFMLE A7
60[mm] Zolz Hdste Agaich. @ 2709 v
Mg FHgo] AX"E H(chuck)o] nAsHoH, 4% 3
ot eeFxd g, e 1En AR FAE & F
Ae HAY Aol dAsto] 2F o}37 o] 4EF =

Aslgct. dod AAg AMLe HE: BF AEE 2os)
7] 918 Ez=glo]M(FDS2-S, Tohnichi, Japan)E o] &
gtod 4L 0 [Nm]Z At =3, FEHAAMY 4
A2 F4 dA4L Adsr] At 220[V], 60[Hz] &4
AYE d7ssth AH o3& A @I FAEA H
EHEE 9% HAy AF7)(vibrator)Z AX FEW
i AEE Fof EZel WwEHoz WAHEE Ut
ol w4 T2l UAste Ao F-(control part)ol)| A ZAE}
Kooy, 2,000[rpmi2= 35Tt oW ALgH FI= HF
etz Rale Avld et AFY Z7)E 2F MR
£ 3o, ¥l WHEFS AUYAHEAA(3030A, BMI,

Ng otzol e THO MEE BN Y MY HE 24

Trans. KIEE. Vol. 55P, No. 3. SEP. 2006

USA)E 2183l EFFon, & EFd w& F2d &
o]  AgL AP F=Hdg B oMdramT
(TDS—3052, Tektronics, USA)E o]&3lod ZA3}qth
T3, AtEEe] F4 AL tAdg sdetE o gt A
AZr BYstglon, Azt o AstEe] F24] ol v}
o}z = m Bl (Miyutoyo, Japan)E ol&3td A&t o)
a2 Aol ygd o AgAde 2AL &% 15[T),
FE 30[%] A= BV AAFozN o3ES F
Enkizo Beg= 8

08 o000
]

D-Oscilloscope
a8 1 MEE S48 st A8 Nz
Fig. 1 The experimental schematic of oxidation growth
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Fig. 2 The oxidation growth of copper—copber contacts type

(a) after 10[min]
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Fig. 3 The oxidation growth of brass-copper contacts type
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Fig. 4 The oxidation growth of bronze-copper contacts type
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Fig. 5 The oxidation growth of brass-brass contacts type
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Fig. 7 The voltage waveform of copper-copper contacts
type according to time
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Fig. 8 The power dissipation of copper-copper contacts
type according to time
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Fig. 9 The voltage waveform of brass—-copper contacts type
according to time
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Fig. 10 The voltage waveform of bronze-copper contacts
type according to time
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Fig. 11 The voltage waveform of brass-brass contacts type
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