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| Abstract ]

In manufacturing, process automation and parameter optimization are required in order to improve productivity.
Especially in welding process, productivity and weldablity should be considered to determine the process parameter.
In this paper, optimization methodology was proposed to determine the welding conditions using the objective function
in terms of productivity and weldablity. In order to conduct this, welding experiments were carried out. Tensile test
was performed to evaluate the weldability. Neural network model to estimate tensile strength using the laser power,
welding speed, and wire feed rate was developed. Objective function was defined using the normalized tensile strength
which represented the weldablilty and welding speed and wire feed rate which represented the productivity. The optimal

welding parameters which maximized the objective function were determined.
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Fig. 1 Schematic illustration of experimental setup
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Table 1 Chemical compositions of AAS182 (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 Val.

Table 2 Chemical compositions of AAS356 (wt%)

Si Fe Cu Mn Mg

0.06 0.19 0.02 0.24 4.46

Table 3 Welding conditions and levels

Variables Levels
Laser power (kW) 35 4
Welding speed (m/min) 7.5
Wire feed rate (m/min) 2 3
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Table 4 Results of experiments

\g:; Laser | Welding | Tensile |Penetratio
rate power spee.d strengt? n depth
(m/min) &W) | (w/min) | (N/mm’) | (mm)
2 4 6 282.13 1.48
2 4 7.5 280.04 1.53
2 4 9 27548 1.39
2 35 277.16 1.51
2 3.5 7.5 273.55 1.35
2 35 227.46 1.33
2 3 283.15 1.49
2 3 7.5 211.05 1.08
2 3 166.68 0.91
3 4 6 284.93 1.54
3 4 7.5 281.62 1.53
3 4 25793 1.40
3 35 270.84 1.50
3 3.5 7.5 256.10 1.43
3 35 242.60 1.00
3 3 267.28 1.20
3 3 7.5 205.99 1.11
3 3 177.63 0.86
4 4 6 282.14 1.53
4 4 7.5 278.11 1.41
4 4 252.12 1.28
4 35 261.37 1.30
4 3.5 7.5 204.04 1.25
4 3.5 187.09 0.93
4 3 6 192.02 0.85
4 3 7.5 159.09 0.75
4 3 9 111.06 0.63
AAFEQ 277IN/mm’ T}t £ Aol F g 29 (a)% ¢

o BAj oA meto] WAstd, 19| oFE A9, ()9 T
o] LX) dgdkR (heat affected zone: HAZ)ol| A Thct
o wrstgitt. 7|20 AT AHDe| st Ho| A o]
B3te] $Hahe A9, A= Astddo] 2t gRE
Arct G2 AAHFEE Zh=rt. a2} §7tgolol & ol %
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(a) Fracture at base metal

(b) Fracture at weld or HAZ
Fig. 2 Fracture type after tensile test
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Fig. 3 Neural network model for tensile strength esti-
mation

Result of Neural Network Model Estimation
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Fig. 4 Result of neural network estimation model
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