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Abstract: In the process of Micro Friction Stir Welding (WFSW), the drastic reduction of the size of the stirring tool will
cause insufficient heat generation and poor plastic metal flow, resulting in poor surface forming and internal defects such as
holes and tunnels. Therefore, the shaft shoulder of mixing tools is widely used to increase the flow of plastic metal by adding
spiral structure. The concave shape of the shaft shoulder provides a space for the flow of plastic metal, and the increase of
the contact area between the tool and the material can also increase the friction heat production. In view of this, this paper de-
signed two kinds of stirring tools with three-helix shape of shaft shoulder (type I) and concave three-helix (type II), and con-
ducted a comparative experiment of ultra-thin plate friction stir welding on 7075-T6 aluminum alloy with a plate thickness
of 0.5mm. The collection of temperature, transverse force and axial force electrical signals in the welding process, the obser-
vation of the microscopic microstructure of the welded joint and the testing and analysis of mechanical properties show that

the peak temperature of the welding process of the type II tool is 6% higher than that of the type I tool, the flow behavior of
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the plastic metal changes from horizontal flow to internal and upward spatial flow, and the tensile strength of the mechanical

properties of the joint is increased by 11%. The yield strength is increased by 2%, and the elongation after fracture is in-

creased by 19.2%. The results show that the concave and triple helix shape of the shaft shoulder is helpful to increase the

heat production, promote the flow of plastic metal and improve the mechanical properties of the joint.

Keywords: micro friction stir welding; ultra thin sheet substrate; tool morphology; concave structure; triple helix structure
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Table 1 Chemical composition of 7075-T6 aluminum alloy (wt. %)

Zn Mg Cu Si Mn Cr Fe Al
5.57 2.59 1.49 0.05 0.06 0.21 0.17 Bal.

R2 1075-TeRAEMNFMRE
Table 2 Mechanical properties of 7075-T6 aluminum alloy

PLAT5E 2/ MPa Jii e /M Pa SEA %
569 499 12.5
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Fig.2 Schematic diagram of micro friction stir welding
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