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Trends of Monitoring Technology for the Arc Welding Quality

Sang-Myung Cho, Kyu-Won Choi and Kwang-Won Lee
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Fig. 1 Bead appearance, blow holes and current
wave by unstable AC SMAW
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Fig. 2 The variation of arc resistance in SMAW by
two level welders
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Fig. 3 The variation of current, voltage and arc
condition number as the shield gas was
turned off in GMAW.
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Fig. 4 The arc condition and short circuit
frequency quality parameters for a weld
with a defect at 8.7s
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Fig. 5 The result of arc monitoring and bead appearance in the arc spot plug welding
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Fig. 6 The wave monitored for arc start failure and blow holes.
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Fig. 7 The result of monitored wave for unstable
wire feeding.
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Fig. 9% &8to g <% &4 & % ZUE ]
A A dEtAIH S A B8lo] A3 Ao dR g
AN REZIAC] 6x29 15 WM Z4Z QoA
0.4mm&E F7}ste] &&o] A& we] dehaIzt
Hlo] W3l EAL Hol Ao|t)? o 7|A wetA| 7
= T Zo] AT

CEAIRH] = (A 7] g/ 4t) X 100%

A7I\M = Zp P2 £EHQ dEA e v
ZRFEAE Bola YA 53 o] EHIYE A&
o zH Fig. 99 AdozE HQ) uigl o] A3 &
FI AHRE A& F AAT

A3, 9oy 499 GMAWe 28 drr] &34 %7
o QlojA etETd 3 FHAEFE A&HeR &
Y] fsiMe dEeasg 483e ite
G 7 E E43le B FEEE & F AU

33 2ol 8F 22 ZUEHEE
Ofe] HE AR

{8t 8A|12

Ndel AR BAAEL ANk Az L
I AYH A/SHAY Mula FEAA RE

—_

E&o
ey (o]
TR

421

40

1
t
8

Short cleult time ratio(%)

Movmg averaged data
[ Rsaeek Raw data

1] *

1] ®

H

4 6 8 10 12 14 16 18 20
Welding time(sec)

Fig. 9 The variation of short circuit time ratio as a
quality parameter for melt through in butt
welding

Z3Rlo] Aelsfopt gdd Zolth?, E 9IS
HAHA 0 "X FHUSY 34 AR (Upper
Specification Limit, USL)$} &8 3}3HA] (Lower
Specification Limit, LSL)Ae]el®t #7]7ke] 33
F7F AxE oW A WAsA &A "k o
Ei‘f‘r AAR Ago] destA AYIA YEEF §7)H}
€ BAHLE oulE /e Hawe 2 44 E
TI’Z]E}E e Aol AHdA T, mEA 7 FPA
F7t ATERE ﬁil i & w 2 FFHAQ 6
(Alzmh) e 6l GoFEe FABIH 1 FH A
A% &L 3. 4p meE FAHER FHUF
AE7F AA HEE R B e AAE Goeta 3
o 6orEE 4A €3] Yelde WS A
greHA (USL-LSL) & 2A e A= F83X|¢, o
R FANE AN A= 1 Fs] Al gke o)),
gz, FAWERY Y B YA ASH o
AatA WE 4 sl FEe T WM dA
A #H4EHe S AdY,. & W3 sYA S
Cp=2.0, A713% +8A5Cpk=1.57} Ao ¥
I AL GorFo] gryEo] Adle] 3 4ppmoldE
fFAET= Aot
7129 100ppm A #TeE AZXFHAT 2 &
£, 6o 44, ME, AA, Ax, FHES
2 ARRHY T RE FAH4 dgty AEATE A
T4%Y AAE XA EFE THH R YA 3
23 she Ao] & Folga & 4 Ut
SHFHY AFE AFY 87 F4 Aol vheFgt
A% 2 FH TS VA HFE BF ol &
SE2 @A oE AT SEAHTL oFF] Bol B
TEA] 3 Yot
Fig. 102 MAG&H A &g AR A ofaAELH
T4 (FRH AT 2%, t3.2mm, ¢6.5mme] EH1E
)M AsE BUE Y et P sl et 3%

Journal of KWS, Vol. 18, No. 4, August, 2000



olzgd 4 2UHY 71¢9 B8

Y B4g 798 daEA TR 2 AH %
THATE o5 2 Rol Ao, W EFHE 34
& ¢ ¢ Ut § DNEF THAF Cp=0.62, ¥
7184 $¥AF Cpk=0.229t, o] ARE Fig.5%
Fig 6914 B9 upo} o] AA 2 59| AF544 F
Aol ALEa Sl AuHlE B AoBA 34 8
e 4L FheA A A3 A8 F4 3
A gl otZAXEH Ao fATE BT Ho)
7P 999E & ¢ ARG &4 He A7 A
A o die ¢6.5 T JFEAA HouA
ARA L Ze golo] EFHolV} t3.29F RolAA
Aol ZadbdA A7t Fvtete @40l A7IA H
. a2y dWAQ AFoENE &3 solold)
EEAA7L 7 el o 3], 789 dAE
A &4 A Hof stolo] E&Hold B H
ot ole] Bt o] HdA Hol SHFAN FHE
ol A B SAE Aeltt.

Process Capability Analysis

Lower spec. Upper spec.

|
|
|
!
!
|
1
I

| S| T T T : T 1 1
225 235245 255 265 275 285 29.5 805 315

Are voltage, V

Fig. 10 Process capability analysis for the arc
voltage.

Fig.11& 7471 Fig.108 33 449 ez
A¥E &4 A AXNE ASstq BANLE Ao2A
271E3 TYAF Cp=0.88, F71¥H FHAF
Cpk=0.5824 433 EAE 339& ¢ & 4
Utk ©] AYEL 5 BHd) ) 84 Aol oIy
T A% oA A% de Fmm7HA AFue A
F7F 3 Aot

Process Capability Analysis
Upper spec.

LowerI spec.
|

{
!
|
l
1
|
|

S S —
T T T T | Im— T
7 8 9 10 11 12 13 14 15

Distance from welding point, mm

Fig. 11 Process capability analysis for the distance
from welding point.

REEHREET H184% 49, 20004 8F

2%, o] ohA2EEH AL 1 ANV E A &
2 ek $33% Al 83 49 9Xg 2gA
AN AR B E AN AT

Fig.12& 43 49 928 #gskr] AZstn o 1
Ado] At AejdlN &3 Mo AH #F 3%
2 B4 Aok, &4 A Ao A kA
o Hed e AAe 84 A A volEY AE &
& 2R A ANE A & 4 Ao 7EY
27301 6.5mme]7] wEel 84 He) A7} 3mmol
Aol Agtol A sl Fdx BgsE
% e Aoz vehtt,

Fig.13& 834 A9 912 #2F FAAFd dhaje] |
A 3858 B85 AR ddoln. A% 38R
o 9ol ¥lEd o AEE ¢ ofF e F
FoR HUEE & 4 Ak £8 o1FA AAE w7
dE BAFHY 2 A4 @ @], d=st
& %o #2E XFR ot Ao AR,
7P SEAL AL 94 &4 A 9A) Aejo) .

Lower spec.
|

Upper spec.
|

Process Capability Analysis

| |
1 !
| |
| 1
l 1
i |
| t
i !
| 1

i@

T T T T T T
8 9 10 11 12 13

Distance from welding point, mm

Fig. 12 Distribution of the distance from welding
point after improvement.

Process Capability Analysis

: ! Upper spec.

Lowellﬂspec. |
I {
I |
1 |
| |
| I
| |
i {
i N I
L 1 T T T i T T I [
215 225 235 245 255 265 275 285
Arc voltage, V
Fig. 13 Process capability for arc voltage after
improvement

479 olasEsYRd ¥4 BREe 29 B
B8 WBle] o 1/30131e) $Fo2 FAHoR A
Agglon, dAE ASH 02 243 $439 W
¥ 60 el 8 AABD A FolTh

422



249 -A74 %4

AdHos 4Ry BRES AAANAN EAL
PApAI7)7] e 4 EDe] 27 AR n)A =
ke 3RS Ao, BARSY AS(IW] B
B2), 2Anss g4 4% B4 B4, A4, 2
12 ASH 2PRSe) 2UHGd) 9 A&H
7l a7E0E & 5 ok,

001

(o]

o Ot

317k tHah At gelol] slojA] o &4 FA A ¢
34 EFEO g8 339 2K 953 wrhn
3t <l 4101 Aol x ol AL 1Y AAH gl
A B £330l B4 2R BY & A
gk, oz Wb B4 thdelHa ¥ ¢ gih
43 FAL QM Be A9 93AEY
AFAIM = %@—"175101 EReta oz gx 4 o
& MAe FFHTLE 4A B8] AAYxn, 34
W ASE ?J_HPX—i 1 A %C‘ri gt =3 W
o} 29 FRBA BAE AlAe £3RY 9H
A2 g #ESAY 7339-] EXE Ao} ke F
533 34& Ak sy] Wi f4A 2dAE 4
e godu =ddy, oy olge 2 g4l 7
e A ol AFH Yol TR &4 AR
7kt FA#RE SdAE FELE FAF} s,
FWele A7) AE77F 719N adA] A
7k Bk A Bata e AAoloiA A4 4R
g #d A o199 el 43 AEINE Y

HA| o2 Aol A olgiA AztdTt.

2eles &3 ¥4E& RUHAs 34 BF
E2 g714 o W37
Ao ARaAE
of 7%

AdgMe 2% IHAFS F
ARG 2e J2E N E o5}
= Edyt gasit)l ®3 £ pHo

AE7NET B8 AEHoree) Gig w{E s}
WA A dAsE e el AEYES s
L7729 B E o /2R sok & Ao},
olel gt AFAY) Fuk T2 o8 71X FEe o227t
AT AFAT A, AdA 444, Leteln o
glol zlm 7|&xek AR} Abold] BN E U=
A45E Aoy 35 A$HQ B3} =go] 8
9},

o>t

Pl

Ho
[

1. S. Adolfsson, A. Bahrami, G. Bolmsjo and I. Claesson :
On-~Line quality monitoring in short-circuit gas metal
Arc welding, AWS Welding research supplement(Feb.
1999), 59s-73s

2. T.P. Quinn, C. Smith, C.N. McCowan, E. Blachowiak
and R.B. Madigan ' Arc Sensing for Defects in
Constant-Voltage Gas Metal Arc Welding, AWS Welding
research supplement(Sep. 1999), 322s~328s

3. oighexehe | & - AR WY, (1998)

4. 237 2R 9E ofZEH oA ok I FEH 3
7hel #3 A7, AFEH A, 16-4(1998), 381-390

5. AR, AAE ¢ E GMASAHAA B8 FH4E o] 43 of
W B=e Ao #HE AT, HALAEHA, 13-4(1995),
330-339

6. AL, AAE, oA, 249 1 GMAWY] 931 o|d ¥z &
N B Aol B HE, AAEHY, 100895 5
WA F EAgeEE AR (1998)

TR, WA, o, 239, A3E 1 43 vlel3RZRA
A& o] 48 GMAWJ ol Hl& Alof, her&H 3], 1998

= Ey7d 9 FAgsEE e (1998)

8. o}97] okxd| R A&, VFFEYY A 2Aav FHY &
s Al aE A9, 214)7) 52(1998)

9, ol 2 " PAG S : MINITAB 4% &4, olad =
(2000)

o 27373 GHFERA)

+ 195544

« RARSE ARFIE YAt I AT

< &340 APA, §H4EA, $HFH
Mg 4 BUHY

¢ e-mail : pnwcho@pknu.ac.kr

- TR (R
+ 197534

L RAUAR U AAY AAHE R

CSHIANL, §4 A wUHY 2 &
Aol that 6o9] A%

» e-mail : hunterwon@hanmail.net

» o] B9 (FHIE)

« 19733 A

»mug el 9

o &R AT, BATVEE AA| AL
» e-mail . info@monitech.co.kr

423

Journal of KWS, Vol. 18, No. 4, August, 2000



