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Abstract

This study investigated the laser welding of laminated aluminum foils, which are widely used in lithium-ion batteries
and aluminum electrolytic capacitors. Laminating allows size reduction but also introduces welding defects, where the foil
near the melt zone separates after solidification. To clarify this issue, the correlation between laser-irradiated temperature
and defect formation was examined. Temperature variations during pulsed laser irradiation were measured using a radiation
thermometer. The results indicate that welding near the melting point of aluminum suppresses separation defects. However,
due to the heat-resistant oxide layer on the foil surface, melting is hindered at these temperatures, leading to insufficient
bonding and low tensile strength. When the oxide film was removed by polishing prior to welding, the tensile strength of
the joint increased by approximately twofold, demonstrating that oxide removal is a key factor for achieving reliable welds
in laminated aluminum foils.
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