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A Study on the Selection of Fillet Weld Conditions
by Considering the Tack Welds
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ABSTRACT Positioning the workpiece accurately and preventing the weld distortion, tack welding is
often performed before main welding in the construction of welded structures. The weld bead size of the
tack weld is determined according to the workpiece thickness, weld length, weld joint type etc. However,
this tack weld deteriorates the final weld bead profile, so that the grinding process is usually adopted for

the uniform weld bead profile.

In this study, an experimental method for the selection of optimal welding condition was proposed in the
fillet weld which was done over the tack weld. This method uses the response surface analysis in which
the leg length and the reinforcement height of weld bead were chosen as the quality variables of weld bead

profile. The overall desirability function, which was combined desirability function for the two quality

variables, was used as the objective function for getting the optimal welding condition. From the result, it
was revealed that a uniform weld bead can be obtained by adopting the optimal welding condition which

was determined according to the method proposed.
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Table 1 Fixed conditions for the experiment

Tip-to-base metal distance (mm) 20
Torch angle ( ° ) 45

Gas flow (/min) 18
Welding wire diameter ( ) 1.2
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Table 2 Factors and levels for experimental design

Without tack weld| With tack weld
Factor| Factor name -1 0 1 -1 0 1
Welding speed
Xy {em/min] 58 | 52 46 | 58 | 52 | 46
Welding current
X9 [A] 280 | 300 | 320 j250| 270 | 290
X3 We""”f’v}"’"age 32 | 34| 36 [31]33]as
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Table 3 Central compo§ite desigq and
éxperimental result

. Without tack weld | With tack weld
Coded variables
Response Response

No| x1 x2 x3 L C L C
1] -1 -1 -1 5.2 0.42 5.35 0.72
2 1 -1 -1 5.55 1.08 5.55 0.98
3] -1 1 -1 5.2 2.32 5.25 1.39
4 1 1 -1 5.6 3.04 5.95 1.69
51 -1 -1 1 5.55 0.18 5.7 0.37
6 1 -1 1 6.35 0.31 5.75 0.73
71 -t 1 1 5.6 1.04 . 5.65 0.70
8 1 1 1 6.6 0.83 6.7 0.36
91 -1 0 4] 5.6 0.54 5.95 0.39
10| 1 0 0 6 0.86 6.05 0.52
111 0 -1 0 5.9 0.43 5.75 0.73
121 © 1 0 5.7 1.37 5.85 0.86
13] 0 0 -1 5.6 1.14 5.55 1.08
14| 0 0 1 6.05 0.32. 5.75 0.83
15 0] 0 0 5.9 0.73 5.9 0.53
16| 0 | © 0 5.9 0.63 5.9 0.63
171 0 0. 0 5.85 0.76 585 | 0.66
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Fig.l Overall desirability value
(without tack weld)

(with tack weld) '

Table 4 Optimal welding conditions

Coded variables | Natural variables| Overall
desirability
X1§ Xo| 2q] B | %] % | function
Without tack
-0.21-056| 1 [50.74|2888| 36 0917
weld
With tack
1 [-069]0.39] 58 [256.2133.78 0.717
weld
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Fig.3 Comparison of weld bead qualities

according to the welding conditions
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