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A Waveform Analytics Study to Improve the Arc Start
Failure in GMAW

Deok-jo, Park

Department of Materials Processing Engineering, Graduate School,
Pukyong National University

Abstract

Reliable arc start in automated welding is the most important thing
especially in the field of auto mobile industry and parts industry cause they
perform short bead on the thin sheet. Temporary arc extinguishment makes
defect at the start of bead, is main factor to occur failure.

Arc start failure can be classified in to three types. firstly sticking,
secondly burnback, and thirdly stickburn appearing sticking and burnback
simultaneously. but still it is hard to figure out arc start failure quantitatively
In this study failure factors classified into three types as wire bulb diameter,
post flow time, welding voltage then arc start characteristic of GMAW was
evaluated for each condition. Using monitoring system arc start failure was
cvaluated by the mechanism of current and voltage. Evaluation criteria for arc
start failure mode has been made by evaluating welding resistance

quantitatively

Key Words: GMAW, Arc start failure, Sticking, Burnback, Stickburn, Wire
bulb, Post flow time, Welding current, Welding voltage, Welding resistance
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Fig. 2.1 Arc principle of GMAW
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Table 3.1 Welding condition

Power source Digital inverter
Welding current 150A 200A 250A
17.9V 20.4V
18.9V 19.3V 20.3V 21.4V
Welding voltage 19.9V 21.3V 22.3V 22.4V
20.9V 23.3V 23.4V
21.4V(Max.) 24.4V
CTWD 20mm
Shielding gas 80%Ar+ 20%C02(20¢/min)
Welding wire YGW-15(1.2mm)
Post flow time Osec, lsec, 9.9sec
Welding mode Arc spot
Welding time 1 sec

(@) Front view (b) Side view }

Fig. 3.2 Schematic of wire bulb
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Fig. 3.3 Equipment for experiment
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Table 3.2 Arc start test by post flow time or wire bulb diameter

Welding current|Welding voltage|Post flow time| Wire bulb diameter

0.0sec
200A 21.3V 1.0sec Variation(1.20~2.69mm)
9.9sec

Table 32+ &% 2718 JYehd Ao 2M 200A, 21.3VE Post flow time
S 0.0sec, 1.0sec, 9.9secE st &7 F 7L 1.20~2.69mm7} A ¥ 3}A Ao}

Post flow A|3tel]l we} B2 4S WSIAA ofa/fAl 54& d3)
£ A3 Fig. 3.69 o] Post flow A|Zto] HATFF ofas/|A] AFE
Fo] FobHth w3k &7AAC] AAA ofANA EFEC] T
SHAIRE 8- =1717F 240mmol o ofANA] EFEC] Al A
gl 1 ¥<9l& Unstable waveformo] &337] 240mmo|Aitol|x] wo]
3)7] wj#o], Unstable waveformS o}=7/fA] AZo 2 Adgly) w
o

ol
rr

oz

(o]

S

—_—
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Failure ratio(%

100 | -
80 —A— Post flow Osec
FPost low 1 sec
60 —¥— Post low 9.9sec
40
20 /’ﬁ“}/
0 Lo g Ao :
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AN A A A e A L A A LA L L LA L g
IO G RO TG R ST I SN S I
AV AT WTT AT N AT AT T Y 4 @ a7 Rt

Wire bulb diameter(mm)

Fig. 3.6 Arc start failure ratio for wire bulb diameter in variable
post flow time

(Setting current : 200A, setting voltage : 21.4V)
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Table 3.3 Arc start test by welding voltage or wire bulb diameter

Welding current

Welding voltage | Post flow time

Wire bulb diameter

200A

19.3V

20.3V

21.3V

1.0sec

22.3V

23.3V

2.00~2.09mm
2.10~2.19mm
2.20~2.29mm

Table 332 &Hzx7& Yed ZozA BHARFE 200A, A2
19.3~23.3V, Post flow timeS 1.0sec® 3l &7 A7) we} AL L =

A

Fig. 372 &HAF 200AclA A 7421 o] §7H A et &3 A
< W3 AlA obZsRAl S-S vER Aolth 2 AFelA &7 27

o FEsA SHALL £UFE oh=AHA

TEeol #asta, AR

00AZHAA kAN FL T B §HAGE 23Volgoz 4H
sioF Aty paB
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Fig. 3.7 Arc start failure ratio for wire bulb in variable setting voltage

(Setting current : 200A, Post flow time : 1sec)
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Table 3.4 Arc start test by welding current or welding voltage

eont VXS}&;‘E Post flow | Wire bulb diameter
150A 17.9~21.4V
200A 19.3~23.3V 1.0sec 2.00~2.09mm
250A 20.4~24.4V

Table 3.4 &HZAE JUehl Ao 74 Post flow timed} Wire bulb
diat UHsA T2 2t 87 ARl 9o} 84 AL WAz

Fig. 3.8%= &7 2 70] 2.00~2.09mm% uj z}zte] S AFAA £H3A
e WA chAAA S4E ekl Aotk Fig. 3804 2 ARl

e FFALS ¥ ek 2 5F3HGNA ofAAA
54& B9 AF 45 ofmaiie FHT & AFAME BF

F40] Sty sid
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Fig. 3.8 Arc start failure ratio for setting voltage in variable setting
current

(Wire bulb : 2.00~2.09mm, Post flow : 1sec)
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