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A Study on the Visual Inspection and Radiographic Test
in Al5083-O Aluminum Alloy Welding Zone
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Table 1 Chemical compositions (wt. %)

Materials | Si | Fe {Cu |Mn|(Mg|Cr|Zn!| Ti | Al

A3083-0

(Base metal) 0.4010.40{0.10(0.70]4.45]0.15(0.25{0.14| REM

({;;3133“ﬁ) |0.10/027j0.01|058[455(0.11 0.06|0.11 |REM




Table 2 Mechanical properties

. Y. S. T. S. E
Maberlals (kg/mmz) (kg/mmZ) EI (%) (kg/m2)
Base Metal 190 342 14 | 70x10°
Welding Wire 186 32.7 14 | 7.0x10°
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‘Table 3 MIG welding conditions

Heat
input
(KJ/cm)
554
6.93
9.24
6.07
759
10.12
6.86
858
11.44
7.66
9.57
12.76

Current| Voltage
(A) V)

Speed

GAS rate (crm/min)

Ar10096+He0% 21

Ar67%+He33% 23
220
Ar50%6+Heb0% 26

Ar33%+He67% 29
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(A : bead width, B : bead depth, C : bead area)
Fig. 1 Schematic bead geometry for Visual
inspection
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Fig. 4 Relation between the bead depth and
the mixed GAS rate
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Photo. 1 Photographs of the bead shape measurement

Table 4 The evaluation of welded bead shapes

Bead |Bead width|Bead depth| Area
GAS Rate (mm) (mm) (mm?)
L 12.110 1.476 9.8
Arl100%+He0% | M 12.531 1.718 12.0
H 13.181 1.744 174
L 11.734 3.139 21.7
Ar33%+He67% | M 13.090 3.285 23.9
H 13.788 3.423 30.4
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Fig. 3 Relation between the bead width and
the mixed GAS rate
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Fig. 5 Relation between the bead area and the
mixed GAS rate
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Fig. 6 Welding method for radiographic test
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Table 5 Radiographic inspection results

Defect size
GAS rate and numbers Total
and (mm) defect |Grade
heat input under| 10 | over | score
: 10 | 95 | 20

L| 12 0 0 12 I
Ar10096+He0% | M 7 2 0 11 il
H 4 2 0 8 a
L 9 0 0 9 )i
Ar67%+He33% | M 5 0 0 5 i
H 5 0 0 5 I
L 7 0 0 7 I
Ar50%+Hed0% | M 4 0 0 4 I
Hf .8 2 0 12 I
L 0 0 0 0 I
Ar33%+He67% M 0 0 | O 0 I
H 2 0 0 2 1

Arl100%+He0%-L

Ar33%+He67%-L

Photo. 2 Photographs of radiographic test film (] :

Ar100%+He0%-M

Ar33%+He67%~-M
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test sight(10mm X 10mm))
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