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Analysis of the Bounce Phenomenon According to the Load of the Relay Contact
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Abstract: The power relay can be easily controlled with high voltage and current through the contacts. For this

reason, has become widely used range in a variety of applications.

In this study, we measured the contact

resistance between the bouncing phenomenon of contact due to the change of load. The results of the experiment,
the contact resistance increases with the deterioration of the contact, it is possible to predict the life of the relay
contacts through the contact resistance. And relay bounce duration time have occurred in 3.5 ms or less. In
addition, it is possible to use the results to design an arc suppression circuit device.

Keywords: Bouncing phenomenon, Arc suppression circuit, Contact resistance

E (smart grid) ot 7S a&XCz A
stojof st= A7) AHzAHelectric vehicle)o] &-&%
Agfo]o] 2Q7t ARt Z7tst= A|&lofA] Lolo =
QAo] =olx|x it} o] Yyl THo] eS
A9l 7tAof ste §42 A A
A, 7IAA A, setA dAs WESHE e s ARE
stofof stal o] 5 F&ste= AAZ AAste A-&sto

Hul Al EAsh= of

of st} Welolo] WAL 82

4]7]7\-1 1\47(1

5 P

N

a. Corresponding author; cshuh@inha.ac.kr

Copyright ©2015 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial License  (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

F(arc)oll 2JsiiA] Aol &4-ArEo] Heo]e] 4

o] -t [1]. o] olf=2 FHAY Hi} *‘ﬂ’“o
stesty] Qo oget Wol AAIEH o Ade
of= AyAloz Ho] HAR FUKlozr =
A=) 7IAl AA7tA(ex. SFe)E FUsto] o2
ARt A Sl SARRNE A7 st wAlolu A9
ofZTA RO LBAAE YASHA st FARY
ofZof st &4 F|Astsh= WAo] AAIE L Q.
FEsh XA g2 AUY g Z(snubbers circuits)

O

P
for

o Edtol%)(Triac)e £UT 98] 3122 AR WA
of MAEEE, of WAL 2z A7 AT wE
b2 TEAOR ALY & 9t WAook

S olgd e WA A
SHEsto] of UG 2| Astst
£ Zlez 9o sz AgAte @l vey @
A nefste] Axstolo}

geole) B A5 Al 1A

;:
o
o)
c
=]
Q.
=]
)¢}
o
jon
D
]
o)
=)
)]
]
o)
2
ftjo
|

374 ggo] wAste Zlow BA AL} 249
olgz FAO /A F= olF Brhush o] g



116 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 28, No. 2, pp. 115-119, February 2015: S-H. Choi et al.

Of AL @Abo] WAISICH [2-4]. HREA] WA WAL A
R4AQ of3t WAy mRo] ofZA A (93]
slz)2 AAstel A&y o) Asto] B WAl ule
A 850 R|&AZL0] gt Anbe wlglow ofaA
xRl AAstoIo} Fet,
2 AoMe 2jy delo] AES st wato] up
Ast magsto] AN LASE vred WAL
O

a}
Heo] BRVIES AAsto] EA s w5, Ze
VS|
=]

ol

ol

oo

A AEslad wet Axel AENTE SYPo=
W R detol I BEAF Wats Lofuoict

21 HI2A ®& =3 L N8

~

T fu Ot 9b du g uf ox O <

AL e FRo 2 Belolo] AC 34
of 10 A, 20 A, 30 A H35t= <l 3
Row, AL A& 1.00]11, Heo] &4 =
S On/Off=1.5s/1.5s (total lcycle, 3s) 7tAo =2
Lo 7F2H 71715 E&sto FolE Aojstatt.
ol AFEEE I7PIUY wah Al Ao wet A
7F Higkstr] dizol olF LA RISkl ¢
AVR (automatic voltage regulator) XAX|E A}8
o dAst HRIYE RAlsHReH, RRE AFge
AlArgt 2 & "3 (load bank)g Zfolo] HAsto] £
5HE 7iohe UAlez HA FobE AlSgstRith. F5to
ot vh/d dAolA A AHgshe d2 A
(fixed contact)y} 7z A& (moving contact)oA] A
59] 3(Fa: force of current flow)at 7|AA 3(Fs:
mechanical force)o] 72 HlsFo g X311 AAlE &
o] "igkut vtz MAprRI0] 3l(Fp; electromagnetic
repulsion force) [5]o] Arg5}7] wjEo A A9

uley Fge SN Yol AL WA ueX
@go 5742 edzaam v At DC 6 V
Age Azsto] Yeo] AFAE olF 27HAQ DC

mEgoz vy ddS dEskley, =59 548 2

Y= GPIBE &3l ARE ol mgat Hloleg A5t
ot [6.7].

=7 Al Zeflo] Aol AC §shS VIRt ARl

ofd DC A= A7tste] 457l diEoll AR7e

gt AARPEE 2 AlQlsta ZIAAR] Fol ot
A

RelayContact open state | 1 S07d

Relay contact close state

Contact Transition to open state

Contact bounce
Arc suppression circuit

OFF state

Wsge

Fig. 1. Operating circuit of the arc suppression circuit.
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Fig. 2. Change of the contact resistance due to the change of
load.
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Fig. 3. Change in the average number of bounce (347 V/10
A).
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Fig. 4. Change in the average number of bounce (347 V/20
A).
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Fig. 6. Change in the average number of bounce (more than
0.2 ms, 347 V/10 A).
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Fig. 7. Change in the average number of bounce (more than
0.2 ms, 347 V/20 A).

She e ¥ & ot ol 2 At =EHE o
e 9UE] BolA oPgEtEl= 347 V/30 A R &
Ay g AoiAor w2 Hstoa= A Gt ot
2 P49 Wt v dAgo] WASHA] Y AR
o] ;3o HA| %= AoA olFE AHE 4 ot
A Ao & 34 ¥ig2 2YE o5 4 9l
RS ®WHsh] sl £7] Hob 2o mep 24z
U2/ 147t &4t B Q7F SIp7ER] Z]| AR}
SRS wAStY IS A 2 e AAs
(RHZE =33t At 347 V/10 A (R*=0.35), 347 V/20
A (R*=0.27), 347 V/30 A (R2:0.78)91 AS UE
Wit o] Auts ol W2 Fotolxel Aupe Eg)
slaof] wel Aapt EAlsHA WAdsk At
St & & 93 AC 347 V/30 A oA = A
oz AGAL7E woF Y% =2 Hot UM+

Bounce of more than 0.2 ms
@ Bounce of more than 0.5 ms

265 -

[
o
|

=
@
E
‘®
E15
=
=
a
]
g R
a104 § - - X I|II
2 A o |
= x - /
) I ¥ -
0.5 - \
-\
- om / lll
0.0 T T L S e L T T -
o 20 40 &0 80 100 120 140 160 180 200
Number of Load Test [ - 1000, Total 1cycle = 3s)

Fig. 8. Change in the average number of bounce (more than
0.2 ms, 347 VI30 A).
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