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Abstract

Aluminum alloy is one of light weight material and it is used to make LNG tank and ship. However, in order
to weld aluminum alloy high density heat source is needed. In this paper, I-butt welding of Al 5083 with 6mm
thickness using Plasma-MIG welding was carried out. The experiment was performed to investigate the influence
of plasma-MIG welding parameters such as plasma current, wire feeding rate, MIG-welding voltage and welding
speed on the tensile strength of weld. In addition we suggested 3 strength estimation models which are second

order

polynomial regression model, multiple nonlinear regression model and neural network model.

The

estimation performance of 3 models was evaluated in terms of average error rate (AER) and their values were
0.125, 0.238, and 0.021 respectively. Neural network model which has training concept and reflects non
-linearity was best estimation performance.
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Fig. 1 Plasma-MIG welding torch
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Table 1 Chemical composition of Al alloys(wt.%)

Si Cu | Mn | Mg | Zn | Cr | Ti | Al

Al 5083| 04 | 0.1 | 0.7 | 45 | 025 0.15|0.15| Bal.

ER5183| 04 | 0.1 | 0.75|4.75|0.15 | 0.11 | 0.15 | Bal.

Ado) ALgE 2AlE Al 5083-H321 ¢FrlE &=
Table 13 2t} A2 250mm * 150mm
715 Zkm Stk &3 ¢olol= 500041
ol 2 AREE ER 5183% ARESIth
AR 24 golole] AL 1.2mmelth. ER 5183
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(Contact tube to workpiece distance) S°| &
st} Wk ozl 34 WEEH, £ &= 7knl
e, HRAZE ARl Sol Stk B = elAE thekdt
Iz} S| A S He ddd] F8 AAR AlREHE &
gtz 84 AF(plasma welding current: PWC),
MIG 84 %t (MIG Welding voltage: GWV), ¢jolo] &
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Table 2 Factors and levels of orthogonal experiment

No. Factor Level 1| Level 2 | Level 3
, Plasma ;V\ile(nff) eurrent: 100 140 160
g | MIG wgislisfvx)/oltager 25 26 27
A REE
> | MWy | M
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Fig. 2 Tensile test piece
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Table 3 Tensile test results

No. PWC GWV WFR WS TS ,
(A) V) (m/min) (mm/s) | (N/mm°)
1 120 25 16 14 173.86
2 140 25 18 14 195.23
3 160 25 20 14 97.04
4 140 26 16 14 135.94
5 160 26 18 14 127.72
6 120 26 20 14 292.43
7 160 27 16 14 95.91
8 120 27 18 14 288.3
9 140 27 20 14 85.91
10 140 25 16 15 149.31
11 160 25 18 15 142.46
12 120 25 20 15 293.37
13 160 26 16 15 162.33
14 120 26 18 15 181.15
15 140 26 20 15 278.98
16 120 27 16 15 210.25
17 140 27 18 15 223.25
18 160 27 20 15 116.65
19 160 25 16 16 155.26
20 120 25 18 16 181.86
21 140 25 20 16 153.44
22 120 26 16 16 *
23 140 26 18 16 142.36
24 160 26 20 16 183.71
25 140 27 16 16 108
26 160 27 18 16 151.81
27 120 27 20 16 285.18

(a) Partial penetration (b) Full penetration
Fig. 3 Weld bead shape

(c) Burn through
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Fig. 4 Estimation results of model I(second order poly-
nomial regression model)
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Fig. 5 Estimation results of model II (multiple nonlinear
regression model)

Table 4 Coefficients for regression model I

Bo B, B By By
182 917 150 45.1 13.7
B Brs Brs By Bas
62.4 -153 -76.7 131 454
Bas Bay Bsy By, B
-30.1 86.9 -16.6 55 -128

Table 5 Coefficients for regression model II

By By B By By

201 -145 61.6 6.7 17.5
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Fig. 7 Estimation results of model III(neural network
model)

Table 6 Average error rate comparison for each model

Model I I 11

AER 0.125 0.238 0.021
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