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Abstract

Many automotive companies have tried to apply the aluminum alloy sheet to car body because reducing
the car weight can improve the fuel efficiency of vehicle. In order to do that, sheet materials require of
weldablity, formability, productivity and so on. Aluminum alloy was not easy to join these metals due to its
material properties. Thus, the laser is good heat source for aluminum alloy welding because of its high heat
intensity. However, the welding quality was not good by porosity, underfill, and magnesium loss in welded
metal for AA5182 aluminum alloy. In this study, Nd:YAG laser welding of AA 5182 with filler wire AA 5356
was carried out to overcome this problem. The weldability of AA5182 laser welding with AA5356 filler wire
was investigated in terms of tensile strength and Erichsen ratio. For full penetration, mechanical properties
were improved by filler wire. In order to optimize the process parameters, model to estimate tensile strength
by artificial neural network was developed and fitness function was defined in consideration of weldability
and productivity. Genetic algorithm was used to search the optimal point of laser power, welding speed, and
wire feed rate.
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Table 1

Table 1 Chemical compositions of AA5182 (wt%)

Si Fe Cu Mn Mg
0.06 0.19 0.02 0.24 4.46
Cr Zn Ti other Al
0.03 0.03 0.01 0.02 Re.

Table 2 Chemical compositions of AA5182 (wt%)

Mg

Mn

Cr

Ti

Al

5.00

0.35

0.10

0.15

Re.
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Fig. 2 Results of tensile strength for experiments
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