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A Study on Development of Arc Sensor System for Automatic
Multi-pass Welding of Thick Plate

H. J. Mun”, J. H. Kim*, J. H. Chot* and H. S. Kim"

Key Words : Multi-pass Welding(t}2£-3), Arc Sensor(o}414]), Seam Tracking(&3 43 4),
Memory Play Back(719 A 4), Contact-Tip-to-Work Distance(d — =+ A2l),
Welding Condition(£H=71)

Abstract

An automatic welding equipment for thick plates requires the capability of the seam tracking of
the weld line which often includes misalignment of the workpiece and variation of groove width.

In this study, an automatic welding equipment and control algorithms based on the arc sensor
were proposed for the GMA welding of thick plates which had misalignment and gap variation. The
developed system being constituted with 5 axis can be automatically controlled by computer and
also automatically set the welding conditions such as weding current, and voltage. The proposed
algorithms for the seam tracking in muiti-pass welding of the thick plates were constituted as fo-
llows | the detection of weaving-end point for finding the variation of groove width, the control of
welding velocity for acquiring a constant thickness deposition of weld metal, and the calculation of
groove width and height of an arbitrary pass in the multi-pass weld. As results of the application
of the system, it was revealed that the system had a good capability in seam tracking and made
an excellent weld quality in V groove butt joint.

AFREE 2e T2 9% (pass) & £HE &

1. =2 Qe ol #ol AL st} oY FEY ¥

ofol M= thHE o3z 22 EHsol st T

dptRog LHME FHso £ AEE & AMESIE glon, £EFYLe il FEEH




oo AT FEEHE

U Bk E g "] o&:Ea glo]A] A AbA akAk )
dotst 23RS WAy st AFge 2
77} F7ksE el st

SUAER sloid FHURH N2 AD
WA Agel 1Ee e BolX B3 A7l
A Beic A AEAD NAEA AN 8

2o ol fH Ml M £4E] &4
Mz = HEA AWM (stylus sensor) 7t EE At
g0l gout fHA e Uigdted Ho &
AstA Hgg F e Aoriegy a7l wat
WM& 9] ol MM (arc sensor)H Ed-E o] &%
H) 2 A A (vision sensor) 7t o] AMEEIT Aot

3] olzAMe Bx9 AAG] &3HAY of
AEHE AMEN 0|48 YL, & AMGE
g otz 91X (arc point) ¥t EX| Ao]Heo] HX
o] Azt AAglo] EHMFH 0] ojFoHth:
oA, &HgMe] THolAY 71&7I7t dv &4
2o ] HEsiA AL & Jukes olHE JHA
it} olFAAME o)t SHHE FHde
galof = 132 (pass) SHe2 uhgoly Y
Hol F2 HEsE A Y o8 FAYY
e A HELA A it NAES Wzl
hgdte #94E 5498 £ de 7hE AU EA
01”)2 E F A

33e AFez £437 gAE L
us 8429 gy Ag ARz BEF
9 %o nujg A% SHEY HEFeAs #H
Hoztg 72Hor mgsor ot 29 F &
Ao e g3l AFoz §FUE FHE
daAE Badl ZAANEE gl BbEE
258" AF LHA2HE FEot gtk o]
g A 2Ee &3] AT X A B
ol daztoz dojxl AR E47 A
g71&, AAEE e wet HgAdE 5 3
B 2RAFE 7, OEFLH0 BE 2FY &
HZAL 2470 Aoz 43T 4 de £4
ZA Aeojrlg, 181 &8-S S dugE
Mg g 223y 74 F FEAEL lehge
a-7dr}

Az GEFEHe 1Wa2 £HAE H A
|Ho] o]Fox= AHe g vEFoez HF3)
ook 37) wEo e ool o, #HA
74z TEE WYoRe olAAMNE o8t I
ME o Wzl Ul-gdls AUl B 11

KRR EEE H13% 45 1995F 128

A3 olAAM Al2¥] sfdbe] B AT 123

% Aoy, a2i3 25
PTP(point to point) ]
NeH, —?1}94 PTPAol= Aigtd £43¥

& 4 Wl gl Aol glou,
AAME o8B PTG THo mmE 49
Z37} ol FolA Y= wona A o

g olgsel FHY A% ‘Rl‘)r
2 AL AAtos BRARE Hese
olZAME o] %3l MAZe wWate} Bi4ale
NUE WA gl §HAE FANE ¥
Hi AFog EFEHEE T ¢ Ue gxadF
o 7% o Quyzel Agel BE FAHFH
H5a Gre el e 2nE ANsRo, A
A A UAME FEF FHEFELE & 7
AR
2. A5 CiEs8XE S dn2lE
(Algorithm)
2.1 EX| E0|X|0f
g — R Ajrtol ] 131 SHAFY g A4

2ol JdFL FE T3 Wgelr, BRIt (shie-
Iding gas)°ll 2}t %% 2 (weld pool) R3Z.9} ofa
R (arc point) e o] Folx g3E 7] Hch

gt g —-2ajAlelel Azt AgskA &g 7B
o=, AW (spatter) 2] T} LA F HIIbx
LR E5e B4 T OE At BHZAF
ol oju]g} o]2 U3 AHHE BHIRFE E&
w5 gtk el o3 MAdE fFte 7HE A E
L4 2AANA EHARE Hol F Q3
Ao otz Aol o A&t grtole]
AYE FA3tL H4AHE §% 371 4
slal EX| &EolAol7} %ﬁo}

HzL-iO

£F

s

[e]
He
o} ]

w

N m{N [U (o]
r>4 fr ot
411

‘_‘l ]
T e o

i)

- T8

/

%
N

|

Al

() (b)
Fig. 1 Relation between contact tip-to-work distance
and welding current
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Fig. 2. Principle of weaving end point detection by arc
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Fig. 3 Principle of velocity selection for constant de-
position height
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Photo. 1 Automatic multi-pass welding system
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Table 1. Welding condition used for multi-pass welding

Welding
Pass | Current(A) | Voltage(V) Yelociy{om/min)
Welding 1 280 33 20
Condition 2 280 34 37
3 280 34 31
4 280 34 31
Torch Angle 90°
Weaving Speed 112.4 cm/min
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Photo. 2 Bead appearance of multi-pass welding
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