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Soundness evaluation of friction stir welded A2024 alloy by non-destructive test
Young-Bong Ko' - Gi-Beom Kim? - Kyeung-Chae Park
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Abstract: Friction Stir Welding (FSW) was developed, it is successfully commercialized in the field of
transportation vehicles. In this study, we analyzed the defects of A2024-T4 alloy using non-destructive
test of radiograph, ultrasonic, electrical conductivity and destructive test of microstructure observation,
tensile strength. As the results of experiment, mapping of defects was obtained. Fine defects which were
not detected in radiograph test were detected in ultrasonic test, and it enabled efficient detection of
defects by difference of sound pressure and color. The values of electrical conductivity was decreased as
amount of defects was increasing. Joint efficient of defect-free weldment that found by non-destructive
and destructive test was 91%. Therefore it was considered that non-destructive test of friction stir welded
A2024-T4 Alloy was an efficient method.
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Table 1: Chemical compositions of A2024 alloy
(Wt%)

Cu| Mg| Mn| Si| Fe| Cr| Zn| Ti| Al
43| 15| 062 04| 05| 0.1 0.25| 0.13| Bal.

Table 2: Typical mechanical properties of A2024
Alloy

Tensile strength| Yield strength Elongation Hardness
(MPa) (MPa) (%) (HB)
440 290 19 120

Table 3: FSW conditions.

rotating speed (rpm) | welding speed (mm/min)
1100, 1500, 1900, 2300 100, 400
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Figure 2: Schematic illustration of testing method
for tensile strength.
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Figure 3: Radiograph of FSW zone according to
FSW conditions.
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