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Study on Fine Spot Joining of Aluminum Alloy Sheets

Katsuyuki FUNAKI, Yoshinori FUNADA and Takashi KONDA

In the automobile industry in recent years, there has been an increasing trend to substitute steel parts for lightweight metals such as
aluminum and magnesium alloys. Overlap spot welding is predominantly used in the automobile assembly process, but molten welding of
lightweight alloys is difficult because of their low electrical resistance. On the other hand, friction spot joining (FSJ) is a non-melting
joining process using a high-speed rotating steel tool and frictional heat between the tool shoulder and the material’s surface. Research on
FSJ with regard to lightweight alloys that have low softening temperatures has been rapidly advancing to the practical stage. However,
with no standardization in this joining method, there is still some anxiety with regard to security and guaranteeing of joint quality. In this
study, for the purpose of establishing joint quality guidelines consisting of quantitative and rapid assessment of the characteristics of spot
friction joined parts, we validated the utility of the spot joining condition of Al alloy sheets with a thickness of 1 mm or less. We also
examined the widening mechanism of the joint gap between tin sheets that tends to form during FSJ processing, and carried out an
evaluation by means of an ultrasound image.
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