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Abstract

Recently, use of thick Al 5083 plate has increased in production of LNG storage tank. In general,
multi-pass welding has been used to achieve sufficient penetration in thick plate welding. High current
welding which enables high deposition and deep penetration is preferred in thick plate welding because the
increase of number of pass increases manufacturing cost and formation of weld defect.

In this study, welding characteristics according to various Ar/He shielding gas composition was investigated
in high current MIG welding. The bead-on-plate welding and V groove welding were conducted on Al 5083
alloy with a thickness of .25 mm. The effect of shielding gas composition on bead shape was evaluated and
proper shielding gas composition was proposed. Also arc stability was examined under selected shielding gas
composition. One side-one pass welding experiments were conducted for V groove specimen with a thickness
of 25 mm. Mechanical properties and hardness profiles were measured for the V groove specimens.

Key Words : Aluminum 5083 alloy, MIG(Metal Inert Gas) welding, Full penetration weld, Dual shielding
gas, Shielding gas composition
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Table 1 Chemical composition of materials (wt, %)

Materiall Si Fe Cu Mg Zn Mn Cr Ti Al

Al508310.14 | 0.17 | 0.01 | 4.8 ]0.02| 0.98 | 0.01 | 0.02 | Bal.

Al5183| 0.4 | 04 | 0.1 4.3 0.25 0-5 1 0.1 0.15 | Bal.

~5.2 ~1.0| ~0.3

Fig. 1 High current MIG welding system
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Outer shield gas

Inner shield gas

Fig. 2 Dual shielding torch
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Fig. 3 V Groove welding specimen

Table 2 Geometric parameters for V groove

Groove angle Root face Thickness
(a) (b) (c)
60° 10 mm 25 mm
90° 12 mm 25 mm
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Table 4 Welding results for 50%Ar/50%He shielding

Set Measured Cross—section
Current|Voltage Current]Voltage \Sfdat(}ll P‘it?ii:a
(A) (V) (A) (V)
(mm) | (mm)
30 468 29.3 26.9 11.3
450
32 467 31.7 29.3 12.2
32 496 34.5 30.8 13.4
500
34 493 36.0 31.6 13.5
32 565 31.2 27.7 14.3
550
34 562 33.4 31.8 16.5
32 628 33.3 ' 32.7 19.5
600
34 616 34.1 34.0 19.7

Table 5 Welding results for 75%Ar/25%He shielding

o] 50%°17321 7A-foll= Al vl=Ho] YA sttt
Table 3 Welding results for 25%Ar/75%He shielding
Set Measured Cross-section
Current|Voltage|Current|{Voltage vl?fdii P?Ezza

(A) (V) (A) (V)
(mm) | (mm)
30 468 | 30.2 26.4 9.6
450
32 464 | 33.1 27.2 9.8
32 501 32.5 29.9 11.7
500
34 498 | 33.8 30.0 12.3
32 556 | 32.8 29.9 14.9
550
34 552 | 34.6 30.6 15.1
32 606 | 33.3 33.8 18.5
600
34 610 | 35.3 34.2 19.1

REIEH: - REHaEE 328 B9, 20144F 21

Set Measured Cross—section
Current|Voltage|Current|Voltage \Siedat(}ll P?E(z‘:a
(A) (V) (A) (V)
(mm) | (mm)
30 453 30.6 25.5 10.5
450
32 451 31.6 26.3 11.0
32 502 32.2 27.2 10.4
500
34 495 35.3 27.0 11.2
32 554 | 32.4 29.5 15.8
550
34 549 | 34.7 30.0 17.2
32 607 31.8 31.1 17.2
600
34 603 33.2 29.2 17.5
89
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Table 6 Welding results for 100%Ar shielding

Set Measured Cross—section
Current|Voltage|Current|{Voltage Shape 5;3?1 P?Eitrfa
w | » @ | W P
(mm) | (mm)
28 465 27.1 23.7 10.1
450
30 463 29.4 23.3 8.0
28 509 | 28.2 24.0 11.8
500
30 515 30.5 22.3 9.3
32 569 32.4 22.9 8.2
550
34 559 35.2 24.9 7.2
32 596 33.9 25.3 8.2
600
34 595 35.6 24.3 8.3
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Fig. 4 Relationship between welding current and
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Fig. 5 Relationship between welding current and
average bead width
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Fig. 6 Waveform of spray transfer
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Table 7 Welding conditions for V groove welding

Set Measured
Groove | Welding
Exp.
No. angle Spee‘f‘ Current| Voltage |Current| Voltage
(Deg) |(em/min) —p) | () | &) | (V)
1 30 620 30.4
60
2 35 622 29.1
600 30
3 30 626 31.4
90
4 35 621 28.1

Table 8 Bead shapes for V groove welds

Bead appearance Cross
(Bottom)

Exp.| Bead appearance

No. (Top) section

(a) bending test specimen

(b) tensile test specimen

Fig. 8 Bending and tensile test result for No. 2
specimens

Kulath - E2EEE M32% W1, 20144 28

(a) bending test specimen

(b) tensile test specimen

Fig. 9 Bending and tensile test results for No. 4
specimens
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Fig. 10 Hardness profile for No. 4 specimen
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