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Abstract

Electrically assisted pressure joining (EAPJ) utilizes electric current-induced kinetic enhancement to achieve solid state

diffusion bonding within a short time. In this study, aluminum alloy specimens, which are known as a hard-to-weld metal, were

successfully solid-state joined through EAPJ. The bonding process was performed in two ways: continuous direct current

(CDC), which applies relatively low current density, and pulsed direct current (PDC), which applies high current density. It was

observed that the bonding strength was higher in PDC than in CDC. The microstructure of the joint was characterized using
3D X-ray microscopy (XRM) and electron backscatter diffraction (EBSD).

Keywords: Electrically assisted pressure joining, Electropulsing, Electric current-induced kinetic enhancement, Aluminum

alloy.
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Fig. 1 (a) Specimen shape and dimensions for electrically assisted pressure joining. (b) EBSD ED map and (c) KAM

map of initial microstructure.

W (Electrically assisted
| A AL, ofn] g

_| Displacement

Crosshead
control

Insulator

L| Infrared I. Power
camera
supply
Data
acquisition Electrode
system Insulator I
Universal testing machine
(b)

Crosshead

IT!
AL

Universal testing machine

Fig. 2 Schematic diagram of (a) electrically assisted
pressure joining and (b) measurement of joining
strength.
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