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High Precision Control of DC TIG Pulse Welders

Dong-uk Kim, Young-nam Lee, Gyu-sik Kim
University of Seoul
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Fig. 1 TIG Welding
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Table 1 Characteristics of Pulse Welding
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Fig. 3 Simulation of TIG Welding System
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Fig. 6 Base Current and Welding Current

2 478 A% 49 AN TS 1Y 79 2k

Rectifier Capacitor Transformer Rectifier

o |F &) 384K

—
PWM
i
Commend Cortralier
b (PID, Fuzzy.

@ NN, Fiorid)

T8 7 P HIo{7|E ZES CIHE TI6 27|
Fig. 7 Inverter TIG Welder with PWM Controller

2 dAFolA HE3tE PWM Alol= Hybrid #lo]
gHo2 7129 PID Aoirlo] HA 2B A2d
(mamdani)@ HE3 Hal Aol Aol FaAE
4e mAFORRA Aol A 54 WsE
F@sE Aol

AF H3AF Fgolx (b ool nF:HE H7}
g A SHAF FHold O (e B2 &4
AF FPo=Z ()t SHAF 304, Hlox AHF
10A, 9<% 30Hz 28l EAEE 058 &HS3}
2% Aoy, (d)E old nFIFE Hrg
o (e)~(g)e ZFlHE HI/3 FxAEH
2 (% 22 2AH AEEE AHE 2%,
22X ALE 222 AAFAT (e)& Holx
SHANAAFY o] 10AZ DA Aot}

i Mo o of

(e) 2ol HIt
(Bo]2 X F-108)

(£) Ad ol I}
(HlolA~ = F-201)

(g) 2 OIEE HIIst

AFEASHET

a8 8 8 R oY

Fig. 8 Wave Form of Welding Current

(Dt Wl WFE VAR 4Aste 2Hd B3
oM, (E AdHE WG W2EHAF 2
F%8 THNZ FFolT,

$HAFE B2AFARE Hdsy WA &
27b 21§34 BRI gelAw 29E}
HAHL AAF 470 Hhsain, vy FE 2
Ao} stololE EEAA He oJTANE B
M=o F4o) sbsatAl Aot

- 101 -



H2HRFE TIG &3 HE&A71H &AF TIG
E-ol vl A5 & YHo] A3t EHY
=, 28 271, 3 vl= F 183 Z3dde
FAFI FA HES} 2§ 58&E FUEiA €
th oAl AAFA 10A F£F71x £HE & Id=
lo]a2 TIG A% €379 NLE E5L3H7
2 7VsstA HAL U] 2 &E Fol7l 9 F
H g283de HdEsA Hh

E Ao ARz ZTAE vB, ¢YHLEr] A
59 72 & oy 1ZEE 87 HLLHS
At ¢tojo] 2AFFFZAE 71 TIG £H71E
FAgteteq 2 FAddA 228 7Y

ol =Ee BRIl 2001 4EHHY AT
x| 2 AF (2001-30200-004-1) & 76| X| 2o
olstol o1 RE AL

g2z d

[1] G. E. Cook, "Modeling of electric welding arcs for
adaptive feedback control,” IEEE IAS 1983 Conf.
Rec., pp. 1241-1244, 1983.

{21 G. E. Cook and Hussam El-Eean E. H. Eassa,
"The effect of high~-frequency pulsing of a
welding arc”, IEEE Trans. on Industry
Applications, Vol. IA-21, No. 5, Sept/Oct, pp.
1294-1299, 1985.

{3] G. Lothongkum, P. Chaumbai, P. Bhandhubanyong,
"TIG pulse welding of 304L stainless steel in flat,
vertical and overhead positions”, Journal of
Materials Processing Technology, pp.410-414, 1999

[4] R. W. Richardson, D. A. Adnerson, and D. F.
Farson, “Coaxial arc weld pool viewing for
process monitoring and control”, Welding Journal,
Vol. 63, No. 3, pp. 43-50, 1984.

[5] Sanjay Jain, S. R. Cupta, "Influence of Pulse
Parameters on TIG Arc Efficiency, Indian
Welding Journal, pp. 41-45, October. 1997.

[6] S. Marques, C. Cruz, F. Antunes, ]J. Farias, "Step
down converter with current control for Welding
Applications”, IJECON, pp. 676-681, 1997.

(1 M2E, Ad, 954, U4y, A3, 534, “d
HEl TIG §3719 H23F Aojd #d I+", A
HAxs e w3l =3, pp. 154-157, 1998.7.

(8] 294, A, 54, HRE, 54, “UAHHE
TIG £3719 ola ~elE walo] #3 A", it
H71es] AEdAd+s =83, pp3-1973-22
1999.4.

(9] °]4%, “IGBT 2AWE TIG €479 dEARH &
g AT, Ao duTgn Ay =, 1997

{111

- 102 -

d&2, A, dEd, H7s, B, "FRaA
B QleE TIG €471,
A58 3%, pp. 238-245,

A,
B
™
2

o

g4, AR, AT, Y7, 459, “ABA
F2 5% 22 TIG #8719 4%
", HEHA &S =82, pp556-559, 20007,



