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Weld Formability Evaluation and Formability Estimation Model Development
in Aluminum Laser Welding

Young Whan Park

Pukyong National University, Department of mechanical engineering

Abstract

In this study, laser welding of aluminum AA5182 with AA5356 filler wire was carried out and the
formability of the weld joint was evaluated through Erichsen test according to laser power, welding speed
and wire feed rate. Fracture was occurred in both directions, perpendicular and parallel to the weld line
at 0.75 of Erichsen ratio. Second order Regression model to estimate Erichsen ratio with experimental
variables was proposed and the performance of model was evaluated with F-test and average error rate.

Keywords: Aluminum laser welding, formability, Erichsen ratio, regression model
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Table 1 Laser weld experiment condition

Level -1 0 0

Laser power (kW) 35 4
Welding speed (m/min) 7.5 9
Wire feed rate (m/min) 3 4
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Table 2 Chemical composition of AA5182 base metal

(Wt%)
Si|Fe|Cu|Mn|Mg|Cr| Zn | Ti |Other| Al
0.06{0.19(0.02| 0.24 | 4.46 |0.03| 0.03 {0.01| 0.02 | Val.

Table 3 Chemical composition of AA5356 filler wire

(Wt%)
Mg Mn Cr Ti Al
5.00 0.35 0.10 0.15 Val.
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Table 4 Erichsen value of welded part (mm)

Welding speed (m/min) \ 6 \ 7.5 \ 9
Laser power 3 kW
2 8.232 | 7.192 | 4.630
3 8.824 | 6.169 | 5.217
4 6.033 | 4.747 | 4.087
Laser power 3.5 kW
2 8.894 | 8.731 | 8.698
3 8.771 | 9.054 | 7.329
4 9.181 | 8.108 | 5.780
Laser power 4 kW
2 7.898 | 8.628 | 8.405
3 8.418 | 7.862 | 8.251
4 9.009 | 9.337 | 9.721
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Fig. 2 Erichsen ratio for each welding condition.
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(c) Fracture at the weld

Fig. 3 Fracture type of Erichsen test.
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Table 5 Coefficients of regression model

ﬂo ﬂ1 52 53 ﬂ4
-0.207 1.1446 -0.318 -0.354 0.107
B Be B, Bs By
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Fig. 4 Performance of estimation model.
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Table 6 ANOVA table for regression model

DOF | Ss MS Fo |F(0.05)

Regression 9 0.5198 | 0.0578 | 12.631 | 2.49

Residual 17 | 0.0778 | 0.0046

Total 26 0.5975
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