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Effects of thread number of stirring pin and pluge depth on
transfer of metal in weld thickness direction

WANG Xiao-dong, KE Li-ming, XING Li, YANG Cheng-gang

(National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The effects of thread number of the stirring pin and pluge depth on the plastic metal transfer volume in weld
thickness direction of 8 mm Al alloy LY 12 during friction stir welding process were studied. The results show that the
pressure from the surface of the thread to plastic metal and the friction force between the plastic metal and the surface of
the thread are the main reason for driving plastic metal to transfer in the weld thickness direction; the plastic metal
transfer volume in the unit time depends on the driving force of metal transfer and the amount of metal in unit length of
thread. The plastic metal transfer volume in the weld thickness direction increases with increasing thread number of the

stirring pin and the pressure in the weld thickness direction. The macro structure shows the increase of the transverse

section area of the weld nugget with the onion shape.
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Fig.1  Schematic diagrams of stiring pins: (a) N=1; (b) N=2;
(c) N=3
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depth of 0.1 mm: (a) N=1; (b) N=2; (c) N=3
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Fig.3 Morphologies of weld transverse section with pluge

depth of 0.3 mm: (a) N=1; (b) N=2; (c) N=3
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Fig.4 Morphologies of weld transverse section with pluge

depth of 0.5 mm: (a) N=1; (b) N=2; (c) N=3
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Fig.5 Schematic diagram of interaction forces of plasticized

metal around pin with thread in weld
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Fig.6 Morphology of weld cross-section
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