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A study on determining arc stability using weight of spatter

S. K. Kang*, H. S. Moon** and S. J. Na***

Keyword : Arc stability (0}2 23 4]), Weight of spatter (298 %), Peak current(Hth A
), Arcing time (¢}3 A]Z}), Current at start of short circuit( ©& A1 ZHA] A F
#7]), Current slope at start of short circuit (%8t A ZA] AF 7]1€7]), Short
circuit time (-2 A1 7})

Abstract

For analyzing the characteristics of arc welding processes, an algorithm is necessary to
determine the metal transfer mode, arc stability and weld quality. In this study, the weight of
spatter during welding was selected for determining the arc stability, which is very relevant to
the occurrence of spatter . Weld spatter occurs mainly at the moment when the short circuit is
formed and also when it is broken causing the arc to restrike. Based on this fact, the arc
stability can be determined by finding the suitable parameters of welding current and arc voltage
which influence the weight of spatter. Through various welding experiments, the peak current,
the arcing time, the short circuit time, the current and its slope at the start of short circuit were
found mainly to influence the weight of spatter . For the convenient usage, an index was
proposed by combining all these parameters. It was found that the index is very effective for
determining the arc stability.

* 19973 39 274 &

U2 d, #F3HY7 e 7|ATEH

* R, adFIY(F) adFHATL
=34, FFHNrIEd AT

KEISHEATE PI5W Fek, 19974 128 52



42

.M B

{2 ol AFEHY A &= FU), Lo
HolHE ZAHE & e A &9 g 181 o
FE FR77] R AME] JEe A v Y
Q84 BG4S Bkl 44 3L 9
Mzt st S go) Fta] P o3 g
o olEE £{FA AME T HZ g S
A $AH 02 AAdl & AlFgozE vjHaPH
84 BERs BYEYES AAHoR {4
3t7] A% &4 W] HAA ol g HMFE AR
3] EE]AQ A4S HA3] FEY F U= g2
ZFe ML 5& & 5 Utk AZAXY 47 2
FE ugo g s S UFE dE A £4
A F (welding current), ©}=Z @9 (arc voltage), &
kA1 (acoustic signal), oF= #(arc light), 12
i1 2% (temperature) 5°] Ut &3 FHE& B4
7] g dagFoezis 849 =
(statistical approach), T}¥3 AHAE o] &3 ¢l
F X 53 A2 (artificial intelligence approach) 12
I AYPXE g o2 Q¥ (index) B HASHAS
olE A A43te Wy 2 9F Ao A
HHE o} &3 P Fol Uk =¥ 44 FA
9 BEAE B3] AaME 24 FSoldre
(metal transfer mode), ©o}=29 <HAA (arc
stability), 22]3 83 F4 (weld quality) $& %
HE 59l daeEEe Ade] WeHolagt &
At AF7AA &4 FAHY SAHS 247 9
A 2 daelFe 033 g, Sy
A E Adam2 &4 HAF, A4 NEE FH3n
ol FoF 4 ¥ BEE3 AdveE Falo
oy REE AHEIYY. SroudT S £H HF,
olz A 12n SFANITE 2AHT £ o] A7
slevtel Yoz Alg D oA o2 FHolgn
=g MASGD?. WangF & st At ghg
ZA3lo Hgte] WEH 9 FEolg =9l A
2 AA%HD. Ogunbiyise A, AHF P9
A B0 & 93 A48 MRS QdAE FA
3t o] F o)&3le F&o|YPrE Y of=9] gAY
A& Bdstgo. ol=me] GAXNA Mias e
G A =4 3olM FEHez A oz
o] 84 20 & AT gL o] & o] LA o}l=9)

g

528

IR R

GANE A3 A% Add2E A sE.
Shinodad & @& E=olN £39 AL, A7 A
3 E o83t otz 9] kAL BT = e ¢
Y2g AAEATD. Rehfeldts ok2 BEL &
4 HTE AR5 dE Rooae gt B
3Gt 238 AFe AL o] 85 B
B3 HoE A olzy AsH #IHE e
B st A2 PHEE dons, AF, A 29
i g}oloje] $7 £XE & Wy Ao &
BT, 24239 181 FAEJYOZ o3
9 PG FLol8 FEAHL EAstaA) e o
F7F AP o3 Q0. & EAME
Mattesons 2 &332 £33 FdA3te BAE
EHIAUL. Reillys < P59 Bd&HE 2
4 871 HsA AF szge AHgIPo?,
Matteson§ 2 H& 7129 §3Fo 0} £ F2
& &Y. Nage we oo AF, A
& A o] A7|9 £ FAI) BAE 7Y
AT, Luksas 2 @& REo] S35 9 §3
43 BAE 2@AG.

2 =M £ 3L HYsnA 3= @
Aol F=Ae gFolM &4 FA N E TS
A& ot= A #AEld =3 ol Y
A UGHADS W WY ol AYY AY
2 724 dA4g MA9Ystua d0, Erges A
g AXY Yxrez =239 (Windows
programming) o] WA= A3z} F},

2. A¥ Fx

AAH] Al2de] el Fig. 19 Jdeht ¢
o}, XYZ ol X (XYZ table), A©]7] (Controller)
9 BH717F A2 Qe H o] £ (interface) 5o} Y&
t, XYZ o|l% AR 4FoZ Auidu Y= A
S A3 T Aotrls Aol A (case) THE T Y3}
3 WHEFHQ AR} F2E A4 AzeAd. 9
o Axdlom 24 4o EAL 437 98
A Hz AEZ=EY &% 330kHzE £ 3R
(board) & AHg3t¥on ANEFHSFE HEHY (low
pass filtering) & &) 24 N5 9 NIEE FA4
A71E 715 717 328 A4 Agsgn. =
T &7 AYE on/offE 5 Y& HARE AHA A

Journal of KWS, Vol. 15, No. 6, December, 1997



A0 E Gg o) & ol 2 AP W ¥ AT

23t o)

Ao} 7] (Controller) sl A& #FE 9} XYZ ol$
29 <lE o)~ ¢ HFE G £47)199) <EH
o] 47} o] FolA ot HIFEI9 XYZ ol FA A<
JEFHC|~E T8 AFENA A &4 48
T8 & F A= 9o, AFHL 47
9] JEHo| A& B3 HAFHAA ¥4 AF
A dAE & == g

otz AN AdHE £33l YN FFo
2 X E e A48T 310mme] bead7}
FAHE F¢e 2950 EIHEER gz, of
3 AR §Fo] B £+ Bt REe
2HEHE EIHZ FEE gy 2 AFe
SCR 8371 X @& 0|3 R} & uhagale A
AF 9YelA] 1504, 160A, 170A, 180A & A&
19V-24vAtel o] Hgte] z§oz 10 WY Ade
Btk &34 7k2E Ar 80% + CO, 20%°)| 1 &3
<-201/min, 43 EX9 £XE= 6mm/sec,
CTWD< 13mmeolitl . A-F A4S 7kHze) F3
< (sampling frequency) 2 &3 38lo dojgtz
AH-8-3t et

Rebat Controtter

welding Power Source

Fig 1. Overall system for experiments

3. 2= ==Y
(windows programming)

274 fz29H de W, AY §L 2rpH
AEES AFAT 4A Yol B 24F AuE @

KBSt F15% $64, 19974 128

43

S FUEE ) HAM QxS 2E Al el =
2o sidct.

dx%9 deje dF A AdHH o 2 (mult
documenat interface) 402 oz s UL
FAl AHEE F UARE PAYEY, 72
Y= o] Fig. 29 vl otk 1%, gt
B3 & o o] Ztzt FAEa B} TEHR)
g Ho F& 24209 75, AF dAg M=
(V-1 diagram) & EAI8he 7%, oAz adsy
AA F- Fd zooming) 3+ 715, FEIVE§S
(probability density distribution) ¥4 7]%, M F et
A AY& FHEA FASE VB, 98 do)
BE 95 ZtZte] HaEn EFHAE gz 5
AHow BASE 7%, &3] AF AY 4F
15, &4 AR/ 9 olz At 4 7)5o] Juy

FeAs

SN [ MUSE R -

1oy ey )

S 17,

Cyd 0]
son Curvem (M)
P average
201 170am
faed standard devistion
200 sy
—

. Ead

0 n “ ] dagsjryyey [

{ IR VYN
f00
£ Bt Vel1agelv
- . B R avecage
20826000

» $tanderd devietion
n 5750461
]
. ~

0 n L] ] " [ 120 [

Fig 2. Current and voltage waveform display in
windows

4. of3 otHY HHES AT M= wy

wEdAE okz AL By YaA
2B & ol &3z} ot AHEI} ArlE R
ofZ7t AR ©& RE7} o] FojR &= £37F, @Et
By Fojxa ozt oA A EE 437 m1E
3 okAzE EAFHE A7 Betel £H B 28t
o EUAN HEFoR A &3 v Rt 4]
= el 2 AN} olAL T AHEI LA
Bt AL ofZ7t AlFEHE df, ofav} EAste
A1 Fe E obazt AR weol AHE AAYS

529



44

ZHA 2 e AE yERdTh o R & 7228
~ojE] @A go] ol AARAdT Tulm dFo] H
Uiz @ F Urh of=Zrt AAHEHE 2dE s
HAA oA Ha ofmrt Bk Anjgr}
go] Yoz 2g e FHolvh adE=E ~
HE e & SAFoN ol AAFANE FHY
oty Al ETh 2dEHY G g & 4
€ FE AL AFS Ageltt. 2822 84 A
F 2 olz Hgtel #EH & BNt 29EH %o
gL F AXE Fold & lon, AAEY
g 785 M-S B olz AdFAAE X
Hoz vebd # e e AY2E TE &
At} Fig. 32 AIR-E AQAE ZAEA Qi

4

2 o

Iss

- time
Ts Ta

Fig 3. Definition of parameters
Ip : Average peak current(A)
Ta : Average arcing time (msec)
Sss : Average current slope at start of short
circuit (A/msec)
Iss : Average current at start of short cirfcuit (A)
Ts : Average short circuit time (msec)
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