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Abstract

Laser welding is suitable -for welding to the aluminum alloy sheet. In order to apply the aluminum laser
welding to production line, parameters should be optimized. In this study, the optimal welding condition
was searched through the genetic algorithm in laser welding of AAS5182 sheet with AAS5356 filler wire.
Second-order polynomial regression model to estimate the tensile strength model was developed using the
laser power, welding speed and wire feed rate. Fitness function for showing the performance index was
defined using the tensile strength, wire feed rate and welding speed which represent the weldability,
product cost and productivity, respectively. The genetic algorithm searched the optimal welding condition
that the wire feed rate was 2.7 m/min, the laser power was 4 kW and the welding speed was 7.95
m/min. At this welding condition, fitness function value was 137.1 and the estimated tensile strength was
282.2 N/mm’.
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%732 Table 1 3} 2om, AA5356 filler wired] &
’d& Table 2 9 2t} &7 gojole SHAY Yl
A ZFEAL, FolAde 45° o ZEE o]Fn Yt}

Na:YAG
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Wire feeder
and (\\

N

.
gas nozzle \\\

AA5182 /

Filler wire r

Welding direction

Fig. 1 Schematic figure for welding system

Table 1 Chemical composition of AA5182 (wt%)

Si | Fe [ Cu|{Mn|Mg| Cr | Zn | Ti |other| Al

0.06(0.19(0.02|0.24|4.46|0.0310.03|0.01{0.02| Re.

Table 2 Chemical composition of AA5356 filler

wire (wt%)
Mg Mn Cr Ti Al
5.00 0.35 0.10 0.15 Re.
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(a) Fracture at base metal

(b} Fracture at weld or HAZ
Fig. 3 Fracture type after tensile test
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Table 3 ANOVA for second order polynomial
regression model

Factor DOF Ss MS FO |F(0.05)
Regression 9 55894.5 16210.5| 44.1 | 2.49
Residual 17 2393.4 | 140.8

Total 26 58287.9
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