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Mechanical Properties of Aluminum-Copper Joint by
Laser Penetration Brazing

Dong Peng Chen Kaihua
(Institute of Laser Engineering, Beijing University of Technology. Beijing 100124, China)

Xiao Rongshi

Abstract 1060 aluminum alloy and T2 copper with the thickness of 3 mm are joined by means of laser penetration-
brazing (LPB) with a Yb: YAG disc laser. The mechanical properties of the joint are measured by microhardness and
tensile tests. The microhardness of the weld is higher than that of aluminum and copper base metals, respectively,
due to the formation of fine grains and hard Al,Cu and Al,Cu; intermetallic compounds. The results of the tensile
tests for welded samples are variational under the same parameters. The maximum failure strength for tensile test is
100.6 MPa. The failure occurres at aluminum side. The minimum failure strength is 94.5 MPa. The failure happens
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close to the interface due to the hardness gradient and brittle intermetallic compounds.
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Fig. 2 Cross-section of 1060-T2 joint
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Table 1 Elements content of parts A and B in Fig. 7

A B
Element Al Cu Al Cu
Mass fraction /%  30.23  69.77  46.73  53.27
Atom fraction /%  50.50 49.50 67.38  32.62

7 WrEs.

Fig. 7 Fractography of tensile testing sample. (a) intermetallic compounds region, (b) tear ridges
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Fig. 9 Microstructure of copper-weld interface
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Fig. 10 Micro-area XRD analysis of interface
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