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Effect of Diameter of Thread Stirring Pin on Microstructure and Properties of
Friction Stir Welded Joint of Al/Steel with Interlayer
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ABSTRACT: The work aims to study the effect of the diameter of thread stirring pin on the microstructure and properties of
6061 aluminum aloy/304 stainless steel friction stir welding joint through wire filling friction stir welding. By using thread stir-
ring heads of three kinds of different diameter, the evolution law of weld formation and joint micro morphology was observed,
and the mechanical properties were tested to study the influence of the structure of stirring head on the joint performance
strengthening. When the diameter of the thread stirring needle increased from M4 to M6, the weld surface became rough gradu-
ally, and large-scale steel chips were likely to be produced in the joint weld; In addition, with the increase of the diameter of the
thread stirring pin, hook defects were likely to form at the joint interface, and steel chips were likely to gather in the area near
the interface; Therefore, the tensile strength of the joint decreased with the increase of the diameter of the thread stirring pin.
When the diameter of the thread stirring needle was M4, the tensile strength of the joint reached the maximum value of 156 MPa.
Through the use of M4 diameter thread stirring head, the joint with the best comprehensive performance can be obtained.
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Tab.1 Chemical composition of 304 stainless steel (mass fraction) %
Si C S Mn Ni P Cr Fe
<1.00 <0.08 <0.03 <2.00 8.00~10.5 <0.05 18.00~20.00
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Tab.2 Chemical composition of 6061 aluminum alloy (mass fraction) %
Cu Si Fe Mg Ti Zn Mn Al
0.15~0.4 0.4~0.8 0.7 0.8~1.2 0.15 00.25 0.15 0.20
F3 A-5%SIi HRIBLMULFENS (RESE)
Tab.3 Chemical composition of Al-5% Si ribbon welding wire (mass fraction) %
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/ 1
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SEM
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6000C 1 /

1.5 mm/min 3 Fig.1 Diagram of friction stir welding of Al/Fe wire filling
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5 SEM x100
Fig.5 SEM image of joint interface with different diameter of thread stirring pin (x100)

6 SEM %1000
Fig.6 SEM image of joint interface with different diameter of thread stirring pin (x1000)
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