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Interface Characteristics of Riveted Al/Steel Joints by Assisted Friction Stir Welding
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ABSTRACT: The paper aims to explore the interface characteristics of riveted aluminum/steel joints by friction stir
welding and solve the problem of low mechanical performance of traditional riveting. The mating spot welding of 3 mm
thick stainless steel plate and 4 mm thick aluminum alloy plate was realized by friction stir welding technology, and the
combination of aluminum/steel joint interface was analyzed through OM and SEM, and the distribution of elements at the
interface was analyzed with EDS. When the speed of pin tool was 1180 r/min, the welding time was 120 s and the pin tool
plunge depth was 0.2 mm, the aluminum/steel joint interface had a better combination and the average tensile shear
reached 6519 N, and FeAl intermetallic compounds were produced at the aluminum/steel interface. Influenced by the im-
pact of frictional thermal effect, the aluminum master grain located on the lower plate was enlarged and thickened, the
aluminum rivet was tightly combined with the aluminum plate, and the combination of aluminum rivet and aluminum
plate was more significantly influenced by the pin tool pressure. The aluminum/steel heteroalloys riveting assisted by
friction stir welding realizes effective metallurgical binding of rivets and aluminum plates and steel plates. The phenom-

enon of atomic mutual diffusion exists at the interface of aluminum-steel binding, and there is corresponding inter-metal
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3 EDS
Tab.3 EDS element analysis results (atomic)
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