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Formation Process and Mechanism of Ti/Al Dissimilar Metal Joint Welded by
Micro-resistance Welding
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ABSTRACT: The paper aims to study micro-resistance welding of TC4 alloys and 2A12 sheets at the thickness of 0.2 mm and
analyze the formation process and mechanism of joint. The element diffusion and composition distribution at the interface be-
tween the nugget and the base metal were studied by means of EDS and XRD. EDS line scanning of the nucleation and interface
showed that the content of Ti and Al in the inner region of the nugget was more uniform, which indicated that the element diffu-
sion in the nugget was more adequate. It was found that the needle-like compounds at the interface between the nugget and the
aluminum side base metal were mainly Ti-Al intermetallic compounds. Al;Ti intermetallic compound was the main component
in the nugget. AlTi; and AlTi, intermetallic compounds were formed at the interface between the nucleation and Ti side base
metal. Intermetallic compounds of Ti-Al were formed at the junction of the nugget and the junction of the nucleus and the base
metal. The forming process of the joint can be divided into four stages: "solid phase connection", "brazing connection", "melting
connection" and "formation and growth of nugget ".
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Fig.1 Energy spectrum analysis and curve of line scanning
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Fig.2 Spot scanning energy spectrum analysis on central region of a nugget
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Fig.3 EDS spot scanning energy spectrum analysis at the interface of nugget/Ti side
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