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Abstract: To address the challenges encountered in conventional welding techniques for joining dis-
similar metals, this study successfully joins copper and stainless steel via an electrically assisted solid -state
pressure welding method. A comprehensive investigation is conducted to elucidate the influence of current
intensity on the microstructural evolution and mechanical properties of the welded joint, using microstruc-
tural characterization and mechanical testing. The results reveal that, although variations in current inten-
sity do not directly cause pronounced changes in the depth of the interfacial diffusion layer, the synergistic
effect of pressure level and current density significantly affects the phase composition and grain refinement
at the welding interface, leading to asymmetric microstructural transformations between the copper and
stainless steel substrates. Under low current intensities, an irregular Cu-Fe solid solution forms at the inter-
face, acting as a stress concentration zone and thereby reducing the overall joint strength. In this case, frac-
ture tends to occur along the interface, with a minimum shear strength of approximately 60 MPa. Under in-
creased current intensities, a thin, uniformly dispersed. and densely packed interfacial region with an iron-
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based face-centered cubic (FCC) lattice structure emerges, markedly enhancing the interfacial bonding
strength. However, as the current intensity further increases, the copper base metal undergoes accelerated
annealing and recrystallization, resulting in substantial grain growth from 11. 62 pm to 63. 11 pm. Conse-
quently, during tensile testing, the fracture location shifts to the transition zone within the copper base
metal, where the tensile strength of pure copper is approximately 185 MPa. This study provides critical ex-
perimental insights for optimizing the parameters of electrically assisted solid state pressure welding,
thereby advancing the development and industrial applicability of dissimilar metal joining technologies.
Key words: solid-state welding; copper; stainless steel; electric current intensity ; microstructure
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Tab.1 Chemical composition of SUS304 and C1220

SUS304

(mass fraction) %

Cr | Ni [Mn|Si| C P |Mo| N Cu | Fe

SUS304{18.18|8.02[1.06{0.4[0.047|0.031]0.03]0.046 | 0.04 | H:A4x

C1220 | - - - - - 10.04) - - 199.96
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Fig.2 Schematic diagram of the experimental set-up
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Fig.3 The cycle diagram of electroassisted solid-state

pressure welding
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Tab.2 Electric current parameters for different joints
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Fig.4 Temperature variation during joining recorded

by an infrared thermal imaging camera
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