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A study on the mapping between the feeding force of filler wire and welding
position for the control of back bead shape in orbital TIG Welding
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Abstracts In TIG welding of pipe, back bead size monitoring is important for weld quality assurance. Many
researches have been performed on estimation of the back bead size by heat conduction analysis. However
numerical conduction model based on many uncertain thermal parameters causes remarkable errors and
thermomechanical phenomena in molten pool can not be considered. In this paper, filler wire feeding force
in addition to weld current, wire feedrate, torch travel speed and orbital positon angle is monitored to
estimate back head size in orbital TIG welding. Monitored welding process variables are fed into an
artificial neural network estimator which has been trained with the monitored process variables (input
patterns) and actual back bead size (output patterns).

Experimental verification of the proposed estimation pethod was performed. The predicted results are in a
good agreement with the actual back bead shape. The results are quite promising in that estimation of
invisible back bead shape can be achieved hy analyzing the welding parameters without any conventional NDT
of welds.
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Torch ! Estimation error (%)
position Back bead | back bead
angle Force width | height
0° 394 | 671 | -23.89
0° 425 | 3.3 | 14.82
45° 1307 150 | 7.20
90° | 7.60 | -3.65 | 9.61
90° | -031 | -7.97 | 22,52
135° | -8.28 | 11.16 |  45.41
180° 9.04 3.70 | 9.24
180° 13.15 12.96 15.72
225° -16.00 -3.89 16.70
270° 3.21 -11.56 -39.80
315° -5.69 -1.93 0.28

794



MRyt of gala

o N b v oa

LA -

e
| @ oucx paae esans

26 Uy o Ex

Mmel of daty

S0 -35 530 -g5 -0 -t5 -0 g

@rorca
mBaCK 533g w. gtn
ZSOK Paag ~eignl

TR 2 ex 2w

HF TIC &HoJ SHZHHS o) uj= Hae 4
BHEAE F37) sl £HzAA oI Ee 9z
(8), Filler Wire $3FHE (V.), AF (1), Exlo|o%
2 V) §F UIE JEsides &3t 3% (F), v
EX (B.), HIEFA (By) & 3715 29 slvlog &3
o AFAA HEPg FAstdct. 2879 MM AP
AdEdholelE T H(Training) stdon AFAAs]Ege
ol HlE HA £IU U FHSYHEL 1142 Eol
HE ZFstdch. AFAAYIAL o] L £HI 23
7182 ds BAE HEod 24UFe $9 = (Node)s
& R B Rwg TSt S A A Hy o
S22 wxEY £F 187, F Hal 2922 wzo 2§
A2 Fdsts Zol ofE Txeo AAI Syl usto
BF AANE €S £ Addrh. E1L 4-18-14-39) A
H2gE T AFZ 4 935 Ueld Hojrh.  Elof
LEtd Rzt Zol £FY o|Hu =9 Fof uaste ol
HolE FA it 227 28 U £ Adrt. ok UF
EHEY A HF F28 old vE Role YUY
22 AgE EA A (), Filler Vire $IHE
Vo), AH (D), TILEFSE (Vi) 5 4 £3ZAAS

olgle] o} E Mo Y Ur ool uetHc, =
T FAAHY A old vlE FHof dUE £& Root

Face® WUABHA 812 UL = oxe) &KE 3A st

BTE oA A Y.

795

6. 48

HFEHY A oWyl A 24 ojdts] et
Tt EZ Filler Wire 3ol 2234 JEgL o

= olrh.
A, LAUAF W Ay $3U WHE FYY 4+
ek & AR Aol WE £3F WHF $3US &

gz $3 slesin,

7, Filler Wire £33 o] WE 43¢ Hys 23
7Hs3tct,

A2, $3UE TUT 8 Y H59 ojduz Fa
e BAG AFAFEHELZ o[ §3td Mapping BAES
& £ Atk

g oz 23 oA E &ol7] 3l 22 gL tfo
El7} Wasdhy & =Fof A& dolels 23 92w 4
dojole 7l cha E&Fstu ¥ 2R ool folEF A
E8A S d% Y MappingS ¥& 5 A& Holry,

FaEd
[1] AWS, “Welding Handbook”, 1991, pp. 74~ 88
[2] Larry Jeffus, "Welding : principles and
applications”, pp.338~ 344

[3] Yoh-Han Pao, “Adaptive Pattern Recognition and
Neural Networks”, Addison-Wesley Publishing
1989

“Deveiopment of a Parameter

Company, Inc.,
Shin Kikushima,

Generating System for Arc Welding Based on Heat

[4]

Transactions of Japan
17, No. 1, 1986

Conduction Analysis”,

Welding Society, Vol, April,



