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The Influence of Transverse Magnetic Field for Shortening DC Arc Time

OB E - F R R
(Hyun-Kil Cho - Eun-Woong Lee)

Abstract — We derived a theory of increasing electromagnetic force which acts on arc column for reducing arcing
time between electric contacts. A simulation method of arc velocity is presented by calculating blowout force
using 3D FEM and drag force acting on arc column. This paper proposes 3 types arc extinguish chamber of
different flux path and presents the specific electromagnetic force and arc velocity of each model by the analysis.
The result of analysis and experimental proposes the prediction method of arc time when all conditions are same
except external magnetic field.
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Fig. 10 Arc voltage and current
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Lo a¥gt —— A |

0 . 0.01 0.02 0.03 0.04 0.05 0.06
ARNZYE[T]

a3 12, X5UL 2} ofass AlZ}
Fig. 12 Flux density vs. arc extinction time

I3 128 olam T4 A7E WE 2AEu, ASUE

€ ol2 A£3AE UEeld Aotk AL£AEG ofm &
3 Azl A 2(18)3 ).

T,=14.054B5 %% (18)

2 Agely ALY E W38 AYge mE 2

E% AEste 4(14)9 ke 2545945 TPk
A7) 2 2AY o3 A3 8 AFH @ Fxd ug 2
Aot Aol Aste] oka £FIARL ALYE BT
v @lsl= Aol U}

wel, otz AF Awste A&UEY ZFYAA o2
ol £XE FUAFIA, °] AHRE o= o] A%} o=z
A AEAFBE2A otz 2% ARS BF & § Yt}

58 8

E a7 UARE A2 Austs FAY oz F
) 84 AFE AAHZE 7&dn, ofa F(H) F&
e 0}3 TEHe TN YYs o)BHo= AHYIAUY.
ta F()E 9%FY R AR of2 Fo| e
Drag ForceE =¢3to olaze TEERE AAstd). 3
A9 FEM #14& F39 ALFAoA 2Adstes ozt
dsted 4714 54 WA e mdg 4, Aa
o},

AR RHAFE ABsHE &2 AL WF 54 5
Ao, oba £5AHE s okas e AL
wEol Wb YW Fe) ok WYl WHBE HUsA

i ota 23 AMZES SEAMIIE XA I

Trans. KIEE. Vol. 55B, No. 3, MAR, 2006

T} obZ AZ AL o3 AF 9} AusteE zA&AxY 2}

ol MnAEs $YstL, o2 AZANE dE S HHA

glH o Alojrtedt °J7<}°1 ALLE Fe A7 7
el w2t ST e By A

rﬂ_‘,n}{no

[1] V. Samoilov etal, "Physical Process at Opening
Contacts”,Proc. 45th IEEE Holm Conf. on electric
contacts, pp.111-120, 1999

[2] D.Jeanot etal, "Advanced AgSnO2 contact materials
for the replacement of AgCdO in high current
contactors”, Proc. 46th IEEE Holm Conf. on electric
contacts, pp.225-230, 2000

[3] N. Ben Jemaa etal, ” Break Arc Study for the New
Electrical Level of 42V in‘Au'tomotive Applications”,
Proc. 47th IEEE Holm Conf. on electric contacts,
pp.50-55, 2001 '

[4] Wemem Johler, "Optimized contact erosion by using
electronegative gases in telecom relays” Proc. - 47th
[EEE Holm Conf. on electric contacts, pp.’ 83-93,
2001 ) .

[5] JW. McBride, et al, “Volumertic
measurements of contacts tested in dc atomotive
realys” Proc. 47th IEEE Holm Conf. on electric
contacts, pp. 73-81, 2001

[6] Chi Leung, Anthony Lee, ” Electric contact materials
and their erosion in automotive DC relays”, Proc.
46th IEEE Holm Conf, on electric contacts,
pp.114-121, 1991

[7] Teijiro Mori, et al,
low-voltage, small-capacity, air-break contactors”,
IEEE Transactions on Industrial Applications, Vol.27,
No.l, pp. 161-166, Jan. 1991

[8] Riichi Uotome, Kataaki, “Sealed contact device with
contact gap adjustment capability”, U.S Patatent
Number 5892194, Apr, 1999

[9] Katsumi Yoshitani, ” Hig voltage relay unit for
hybrid electric vehicle”, ¥ TFEILE#H, pp. 20-24,
May, 2001

[10] K. Pechrach, et al, ” The correlation of magnetic,
gas dynamic and thermal effects on arc mobility in
low contact velocity circuit breaker”, Proc. 48th IEEE
Holm Conf. on electric contacts, pp.86-94, 2002

[11] W Spencer, et al, " Behaviour  of
electromagnetically rotated arcs in gas heaters and
circuit interrupters”, IEE proceeding-A, Vol. 140, No.
4, pp. 271-280, July. 1993

[12] Zhuan-ke Chen, Koichiro Sawa, " Effect of arc
Behavior on Material Transfer: A Review”, IEEE
Transactions on Componets, and Manufacturing
Technology Part A, Vol. 21, No. 2, pp. 310-322.
June. 1998

erosion

"A New interuption for



BR|SHNE 55B% 3k 2006%F 38

[13] L.P. Winsor and T.H. Lee, ” Properties of a d-c arc
in a magnetic field,” AIEE Trans. Communication
and Electronics, Vol. 75, No, 2, pp. 143-148. May,

1956

=2 (@ET
19699 6% 1094, 1994d Fgd A7

- otm 29 19960 F 0srY A7|3EH

AqAE4. 19963 T A LS 4bd A7
AAE 2%, 19989~ Tty Al
5

Tel : 043-261-6325

E-mail : hkchoa@Isis.biz

ol 23 EFE B ®)

19449 89 1494, 19719 o) A7 F
gt £, 19833 F g A7) 3 e
£ (Feh). 19823783, 19843785
Ul McGill g &4, 19873~ E A
353 B9, 19953 FE3] HAALS
2 J@ui71dTE AR 19953719974
Sed Fd &3, AddNEAZ( ‘9%6797),
199714720000 9ets R3F 20049 %
33 FF, A F9o AUFEH}

2~
T

Tel : 042-821-5652
E-mail : ewlee@cnu.ackr

L4



