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Microstructure and mechanical properties of explosive welded
joint of copper/steel
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Abstract; To reveal the bonding mechanism of explosive welding of copper/steel, the microstructure and
micro mechanical properties of the interface of explosive welded joint of T2 copper/(Q245 steel were analyzed
by optical microscope ( OM) , scanning electron microscope (SEM) , and nanoindentation. Resulis show that
the bonding interface of T2 copper/ (0245 steel exhibited a regular sinusoidal waveform. The interface was well
bonded, and the atoms at the interface were strongly diffused to form supersaturated copper steel sosoloid. The
micro mechanical properties of the sosoloid were different in different regions, the nano hardness was between
2.02 GPa and 3.08 GPa, and the elastic modulus was in the range of 129.6 ~172.1 GPa. According to the
interfacial elastic modulus distribution nephogram, the sosoloid layer was distributed continuously on the
interface. Because of the different diffusion degrees of interface atoms, part of the sosoloid layer was very thin,
which was difficult to be identified by OM, and was more obvious at the crest of the wave sosoloid. The elastic
modulus of the sosoloid was larger than that of the copper mairix, whose atomic bonding strength was stronger
than that of the copper matrix atom, which enhanced the bonding strength of the interface to some extent, thus
making the interfacial strength of the bond strength higher than that of the copper matrix. The tensile shear test
fracture locations of the explosive welded joint were all located on the copper side, which also verified that the
interfacial bonding strength was higher than that of the copper matrix.
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