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Abstract

In this study, we conducted laser welding by using remote scanner that is 5J32 aluminum alloy to
observe the mechanical properties and optimize welding process parameters. As the control factors, laser
incident angle, laser power and welding speed were set and as the result of weldablility, tensile shear tests
were performed. ANOVA (Analysis of Variation) was also carried out to identify the influence of process
variables on tensile shear strength. Strength estimation models were suggested using regression alnalysis
and 2nd order polynomial model had the best estimation performance. In addition optimal welding
condition was determined in terms with wedalility and productivity using objective function and fitness
function. Final optimized welding condition was laser power was 4 kW, and welding speed was 4.6 m/min.
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Table 1 Chemical composition of AA5J32 (wt %)

Si Fe Cu Mn Mg 7n Al

0.03 0.08 0.33 0.01 560 0.01 Re

100 Welding length
80

125 Lap length
40

Fig. 1 Geometry of the specimen
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Table 2 Laser weld experiment condition

Levels 0 1 2

Angle () 0 8 16

Laser power (kW) 3 34 4
Welding speed (m/min) 3 4 5
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Fig. 2 Result of tensile test
Table 3 ANOVA for tensile shear strength about welding parameters
Sum of square Dey Mean square
Factor ; eree ; FO F(0.05)
(x10°) of freedom (x10°%)
Angle 965.41 2 482.711 2.08 3.13
LP 148690.87 2 74345.44 32072 313
WS 65233.15 2 3261657 140.70 3.13
Angle xLP 996.11 4 249.09 1.07 251
Angle x WS 422.11 4 105653 04 251
LPxWS 18646.57 4 4661.64 20.11 251
Angle xLP x WS 175898 8 219.87 095 207
Error 12517.37 %! 231.80
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(b) Fracture at interface

Fig. 3 Fracture types after tensile test
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Table 7 Coefficients of determination and average
error rate for each model
Model 1 Model 1T Model 1T
Coefficients of 091 092 088
determination
Average
error rate(%) 59 o8 w2
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