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Abstract: Al-Cu dissimilar friction stir welding joints hold significant promise for applications in the electrical and elec-
tronic industries. However, their performance is often severely limited by the brittle intermetallic compound layer formed at
the interface. To address this challenge, this study introduces post-weld cold rolling as a modification technique for Al-Cu
friction stir welding joints. The effects of cold rolling on the microstructural evolution, microhardness distribution, tensile
properties, and fracture behavior of the joints were systematically investigated. The results demonstrate that post-weld cold
rolling successfully reduced the joint thickness from 3 mm to 0.3 mm. Crucially, the rolling process fractured the continuous
brittle intermetallic compound layer at the interface, mitigating its detrimental effects. Furthermore, cold rolling significantly
increased the microhardness across all regions of the joint and remarkably enhanced the ultimate tensile strength from 80
MPa in the as-welded state to 385 MPa. The fracture location shifted from the Al-Cu interface to the aluminum side. This
work confirms that post-weld cold rolling is an effective method for significantly improving the mechanical properties of Al-
Cu dissimilar FSW joints.
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Table 1 Chemical composition of industrial pure Al (wt. %)

Al Si Cu Mn Ti \Y% Fe Zn
Bal. 0.45 0.035 0.05 0.005 0.05 0.35 0.01
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Fig. 1 Schematic diagram of the experimental procedure
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Fig.2 Surface morphology of as-welded Al-Cu joint
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Fig.3 Metallographic images of as-welded Al-Cu joint
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Fig. 4 Surface morphology of post-weld cold-rolled joint
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Fig. 5 Metallographic observation of cold-rolled joint
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Fig. 6 SEM images of the interface in Al-Cu heterogeneous as-welded

joint and post-weld cold-rolled joint
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Fig.7 Microhardness distribution across the weld cross-section of the

as-welded joint
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Fig. 8 Microhardness distribution across the weld cross-section of the

post-weld cold-rolled joint
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Fig.9 Comparison of tensile properties between base material and joint
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Fig. 10 Tensile fracture location of the joint
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