200549 #FJ s ELS LEEE 20054 68, ME

3 A ol3 FAE o] & GMAW €3 A5 4
Signal Analysis of Rotational Arc Device in GMAW
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ABSTRACT High speed rotational arc sensing is an important method to detect the torch deviation
during automatic seam tracking of arc welding. In this paper, a mathematic model of high speed
rotational arc sensing is analyzed. The simulation results are consistent with the experimental results. The
current waveforms at the beginning of the welding are different from those at middle of the welding
because of the formation of the weld bead profile. The signal patterns for seam tracking and end-point
detection are proposed. A phase shift between the rotation and the current variation is also discovered in

the experiments.
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Fig. 1 Geometry of fillet welding with rotating torch
and the current signals
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Fig. 2 Equivalent circuit of GMAW system

o] uj, fig3 ¢} o] A AHFFHF A H|= )
o4 2d FPAL ALY £8A9 AL | §
APRA ZAdo2 7MAEGon, 83 UgoR9 i
24832 dolx ¥ Zo| o}l ¥ixgow wd g

\"'6] 6]-93\ E}- " A = . T B t...::_., Py oY

Tere (socont)

Wre Extersion (eem)

Fig. 4 Simulation of welding current, wire extension
and arc length with weld bead profile
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Fig. 5 Block diagram of the seam tracking system with
arc sensing

AR AzE TANE AMgstgon, sdd o
2 - 2u g 0}34 9 l%— 83 Lopuzlls) =3 AA
N 9 g AHgsigih 34 okad Bd $EE 20H

Ve fle)

05w X9V er2) 5 e %21, sampling frequency’= 5000scans/second =
i AH8-3H

< Pl

N - T Fig6 = &% %79 A% }¥L dedrt
' Fig7 o =33} wlas] 2d F9 H:mol

zl- Z] 0k or 2 _\:_ N =
Fig. 3 Coordinates of the weld bead, weld pool and the HeEhbA g e @ F e, olE 27

torch l 43 ¥EJ AdE FHHA Lot yEy

° otk =g 1Y

A a8 A8eel 83 A, 2 e, 1 o oo = RO ED ATV o I8
gu AT S50l A2 A= figs of ¢ ool HEHUE A& @ F Ysd, o€ Hd
B} 91:}_ 2879 oz gRMMe A 87 A APoAE FA Al]EY AEE F

7 3ol vgdE AL ¢ F Jev, AF S ¥4 oA, & /9 SAF AF Nz E FE

- 327 -



20059 EA SteYEMS YHE=E, 20054 68, M2

KWS 2005-Spring

3 Ue vy e ARl ZEEG L

— Cument
—— Tachometer signal
300 - —— 50 Hz low pass filter on current

Current (A)

o IR | T T T T S
185 170 175 1.80 185 1.80 1.5

Time (sec.)

Fig. 6 Current signals at the beginning of the welding
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Fig. 7 Current signals during the welding
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Fig. 8 Current signal at the end point of the fillet joint
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