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Failure Analysis of 5A06 Aluminum Alloy Welding Joint Crack
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Abstract: The cracks near 5A06 aluminum alloy welding joint are analyzed. The metallurgical struc-
ture of base metal, welding joint and heat-affected zone are analyzed and the results indicate that or-
ganization is uneven and there is inclusion in the aluminum alloy, the precipitates are found in grain in-
ner and boundary. The crack propagation character are analyzed and the results indicate that the crack
originates from the inclusion of the specimen edge, and crack propagation along the grain boundary.
Micro-fracture and macro fracture are analyzed by SEM and found that there are secondary cracks in

the fracture, and the fracture was brittle fracture.
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Table 1 Chemical compositions of 5A06 aluminum alloy

(mass fraction/ %)

Mg Mn Cu Si Zn Ti Fe Other Al
6.2 0.75 0.1 0.4 0.2 0.06 0.4 0.1 Bal
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Table 2 Mechanical property of 5A06 aluminum alloy

Examination  Tensile strength = Yield strength Elongation
condition o,/ MPa 00.2/MPa 8/ %
Rolling 315 155 16
Anneal 333 177 20
Extrusion 314 157 6
1.2 BETZ

IBORE B 2548y 7 A 0 S T e A 3 4 i AR
SELH R RIILIE 1o SEARRE D LSRN R
B 285 46 (B BT 5 SRR AR 28 A T 2R s LRI T
117 B 6

A4-4

7 Shell

Outer
4 welding joint

N

Pillar

Inner
welding joint

BT e T AR B RS A AR A 7 7
Fig.1 Schematic diagram of assemble, welding
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Fig. 3 Pillar metallurgical structure (a)extrusion direction; (b)perpendicular to the extrusion direction
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Fig. 4 Microstructure of welded joint (a)the whole weld; (b) fusion zone; (¢) weld center
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Fig. 5 Macro-crack propagation direction
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Fig. 6 Micro-crack morphology (a)crack source; (b)crack intergranular propagation; (c) , (d) partially enlarged for 6(b) ;

(e) precipitated phase along grain boundary; (f)defect in grain boundary
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Fig. 7 Macro-fracture photo (a)macro-fracture; (b),(c)secondary crack
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Fig. 8 Micro-fracture photo (a)shell fracture; (b) partially enlarged for fig. 8(a) ; (c) pillar fracture;

(d) partially enlarged for fig. 8(c) ; (e)artificial fracture; (f) partially enlarged for fig. 8(e)
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