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A Study on the Performance Evaluation of the Welded Joint
to Maintain the Quality of the Tandem GMAW
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Abstract: To improve productivity and improve the welding process, we have studied the automated system of the weld by ap-
plying a tandem welding. Then, the speed of the welding process is improved, production of industries is increasing.
Productivity of the industrial sector has increased the application of tandem welding for automated system of welding. But
quality assurance for the product take place welding defects in the welding process because the speed of the process is
increased. Definitive research solutions an dit's actuality, however, there is insufficient. Accordingly, it is a situation that the
performance of the weld to ensure quality of the weld is required urgently after the welding process. Comparing and analyzing
the results of passing each experiment of the two-electrode welding and the welding electrodel, a study attempted to quality
assurance of the welded joint portion.
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Figure 1: GMA welding experimental setup
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Table 1: Welding parameters and their levels

Fixed
variab

le

Level
\ —a| -1 0 1 «
Parameter
Welding current(A) 250 | 270 | 300 | 330 | 350
Arc voltage(V) 27 | 28 | 30 | 32 | 33
welding speed(cm/min) 25| 27| 30 | 33 | 35
* Torch angle : 90°
* CTWD : I5mm

rate : 50{/min

1 torch * Shielding gas flow
rate : 18 [/min
* Torch angle : 90°
* CTWD : 15mm
2 torch

Shielding gas flow

Table 2: A design of experiment conditions

Test. Welding Arc voltage Welding
No. current (A) W) speed (cm/min)
1 300 30 35
2 300 30 30
3 300 27 30
4 350 30 30
5 300 33 30
6 250 30 30
7 300 30 25
8 300 30 30
9 270 32 33
10 300 30 30
11 330 32 27
12 270 28 33
13 330 28 27
14 270 28 27
15 300 30 30
16 330 28 33
17 300 30 30
18 330 32 33
19 300 30 30
20 270 32 27
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Table 3: Results of 1 torch experiment Table 4: Results of 2 torch experiment
Top-bead width (mm) Top-bead width (mm)

No. Top-bead height (mm) Bead geometry No. Top-bead height (mm) Bead geometry
Min Max Avg. Min Max Avg.

. 1632 | 18.03 | 16.72 _ : 1483 | 16.15 | 15.52 _
1.75 2.03 1.86 1.68 1.94 1.78

5 17.85 | 18.95 | 18.34 _ 5 17.37 | 18.70 | 18.10 _
1.88 2.10 1.96 1.82 2.01 1.92
1645 | 17.74 | 17.02 1523 | 16.11 | 15.23

3 1.54 1.84 1.66 _ 3 1.76 2.32 1.99 _
18.41 | 19.65 | 19.00 17.60 | 1821 | 18.03

4 2.15 2.61 241 _ 4 2.11 2.46 231 _
16.85 | 18.17 | 17.45 1678 | 18.02 | 17.42

> 1.75 2.02 1.89 _ > 1.80 2.15 2.00 _
1472 | 17.14 | 16.35 13.83 | 15.15 | 14.68

6 1.31 1.52 1.41 _ 6 1.43 1.85 1.66 _
18.02 | 2021 | 19.33 18.01 | 19.66 | 18.74

7 1.54 2.08 1.82 _ 7 1.94 2.19 2.07 _
1827 | 1921 | 18.69 17.54 | 1832 | 18.02

8 1.79 2.11 1.91 _ 8 1.79 2.11 1.98 _
1632 | 17.14 | 16.73 1270 | 14.06 | 13.23

? 1.54 1.75 1.62 _ o 1.29 1.64 1.52 _

10 17.94 | 19.05 | 18.45 _ 0 17.62 | 18.62 | 18.08 _
1.79 2.06 1.92 1.79 2.50 2.06

" 1990 | 22.88 | 21.36 _ " 18.98 | 2029 | 19.65 _
1.82 235 2.03 1.88 2.13 1.98
1621 | 17.14 | 16.72 1459 | 1630 | 15.64

12 1.67 2.02 1.87 _ 12 1.81 2.17 1.97 _

3 18.75 | 20.04 | 19.27 _ - 18.43 | 1921 | 19.01 _
1.85 2.15 2.00 2.03 247 2.23

» 17.15 | 1935 | 18.21 _ » 1599 | 16.70 | 16.21 _
1.59 1.68 1.62 1.50 1.79 1.68

s 18.47 | 1936 | 18.70 _ s 17.44 | 18.52 | 18.05 _
1.89 2.17 2.05 1.85 2.34 2.09

16 | 1668 | 1836 | 17.66 _ s 1579 | 1824 | 17.60 _
1.75 1.98 1.83 1.89 2.42 2.11

. 17.63 | 1921 | 18.36 _ . 1732 | 1847 | 17.84 _
1.81 2.12 1.97 1.76 2.26 2.01

8 1827 | 1932 | 18.84 _ 8 17.24 | 19.81 | 18.32 _
1.85 2.20 2.03 1.95 2.59 2.19
17.98 | 19.04 | 18.50 17.42 | 19.03 | 18.20

19 1.74 2.34 1.96 _ 19 1.89 2.27 2.03 _
1495 | 1589 | 15.34 13.57 | 15.13 | 14.34

20 1.57 1.78 1.70 _ 20 1.53 1.88 1.64 _
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Table 5: Spot welding of steel construction regulations

B
EHH =S £ | b -
\ |
A 3z} 15mm < B < 25mm

—e— Single-clectrodewelding
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Figure 3: Comparison of measured top bead width for 1
and tandem
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Top - bead height{mm)
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Trial number

Figure 4: Comparison of measured top bead height for 1
and tandem
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Table 6: Mechanical properties of Specimens

Yield strength | Tensile strength| Elongation | Hardness
(MPa) (MPa) (%) (HV)
250 400 171 160
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Figure 5: Tensile specimen of butt welding. (KS B 0833)

234



WY GHAVS] FHEHRE % &

Qg Y AT, AT RE GG YN §4 Sk
o §HAYFRe} £ S ok mAl) A HsIgle.
o v g W7 gel wEe Al shek 914

64 =

600
B Temilestrength of Singe-clectrade welding
[ Temilestrength of Tandem welding
500 -
67 a6 163 451 6 e 15 g5 8T 4n
- M O e e
400 400
£ w —
z
e
=
£
g
s
2
£
el
=
§ 200
=
100
o
Base 1 2 3 4 §

Trial number
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Table 7: Results of tension tests

Arc i ()
Welding Welding | Flongation (%)
volt
No | current speed
age 1 Torch 2 Torch
(A) 5 | (cnmin) ore ore
)
1 250 30 30 23.41 23.35
2 300 30 30 23.22 23.14
3 330 30 30 23.07 22.58
4 300 30 25 22.70 22.16
5 330 32 27 22.41 22.02
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Figure 7: Test jig of the bending type
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Table 8: Results of bending tests.

. Arc ) Bending result
‘Welding Welding

volt (Crack occurrence)

No. | current speed
(A) a8e (cm/min) | 1Torch 2Torch

™
1 250 30 30 Accept Accept
2 300 30 30 Accept Accept
3 330 30 30 Accept Accept
4 300 30 25 Accept Accept
5 330 32 27 Accept Accept
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