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Characteristics and Causes of Kissing Bond (KB) in Friction Stir Butt Welding and
its Elimination Route by Liquid Dissolution at Root Part

ZHANG Guifeng, ZHU Daheng, CHENG Ruoliang, LIU Xu
(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Kissing bond (KB) at root part is an inevitable defect caused by shorter pin length than thickness of workpiece
(resulting in the absence of direct stir by pin), fine pin tip (resulting in poor ability to stir), and the absence of
horizontally applying pressure system. It is also sensitive to small fluctuation of plunge depth. As a result, it is difficult to
eliminate robustly. Characteristics, causes, and elimination of kissing bond at root part in friction stir butt welding were
reviewed. In order to eliminate KB, a novel process of root brazing (or soldering) assisted friction stir welding (RB-FSW
or RS-FSW) was proposed by the present authors. In the new process of RB-FSW, a filler metal with the ability to
dissolve base metal (e.g., by eutectic reaction) is preplaced between root and back plate, forming liquid phase, dissolving
solid base metal at root part, and hence removing oxide film, mixing base metal at root part, and finally eliminating KB.
The RB-FSW process has the advantages to avoid secondary thinning base metal and to reduce the degree required for
plastic deformation at root part.
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