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The Back-bead Prediction Comparison of Gas Metal Arc Welding

Jeong-ick Lee*, Byung-kab Koh
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1 Abstract 'ﬁ

It is important to investigate the relationship between weld process parameters and weld bead geometry for adaptive

arc robot welding. However, it is difficult to predict an exact back-bead owing to gap in process of butt welding.

In this paper, the quantitative prediction system to specify the relationship external weld conditions and weld bead

geometry was developed to get suitable back-bead in butt welding which is widely applied on industrial field. Multiple

regression analysis and artificial neural network were used as the research methods. And, the results of two prediction

methods were compared and analyzed
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- N Table 1 Mechanical property of base metal
B - Be . yield strength | tensile strength | elongation
me ] gmt) | Ggmed) | (%)
SS41 25 41~52 17~24
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Fig. 3 Segment splitting method for profile represen-
tation
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Table 2 Chemical property of base metal

element C Mn P S

weight rate(%) 0.3 1.6 0.05 0.05

Table 3 Welding parameters and welding conditions

variables units conditions
gap mm 12, 13,14, 1.5
current ampere 200, 210, 220, 230
voltage volt 24, 25
welding speed mm/sec 4.5, 6

Molten Metal

— /(Weld Pool)
v
<// v 6mm

Groove
Gap /,‘

Base Metal ﬁ

Back e 4

B e'ad Back

Width Bead Depth
Back Bead

Fig. 4 Schematic diagram of width and depth of back-

bead
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Table 4 Correlation between welding parameters and
width and depth of back-bead

gap current voltage speed width depth
gap 1

current| 0.009 1

voltage| 0.011 -0.042 1

speed | -0.037 0.025 0.028 1

width | 0.130 0237 0.093 -0.931 1

depth { 0234 0.285 0.076 -0.886 0.980 1

Widih = 8.116 X 107 * + (Gap < 1.197) + ¢))
(Current x5.081) + ( Voltage X 6.210) +
(Speed x—6.697)

Depth =—0.785 + (Gap X 1.311) + ( Clurrent )
% 3.039) + ( Voltage X 2.748) + (Speed X
—3.239)

where, Gap: mm, Current: A, Voltage: V, Speed: mm/s,
Width: mm, Depth: mm

o}7]4, E(Width) % Zl°|(Depth)= 2+2} o] | =] &
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Fig. 7 Depth comparison of Back-bead between measuring
and multiple regression analysis(non-regression:10,
regression:10)
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training:10)
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Table 5 Model Summary and Prediction Error

regression neural
& network
adjusted R 0.960
. standard error
width of of the estimate 0.1935
back-bead -
error for analysis(%) 2.10 1.05
error for production(%)| 3.44 2.35
adjusted R 0.931
standard error
depth of of the estimate 0.1306
back-bead -
error for analysis(%) 2.49 1.24
error for production(%0)| 5.17 3.46
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