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Fig. 1 Groove at upper surface and melting point and hole at bottom surface

(a) —Upper surface, n= 750 r/ min, v= 150 mm/ min;

(b) —Groove at upper surface, n= 750 r/ min, v= 375 mm/ min;

(¢) —Bottom surface, n= 750 r/ min, v= 150 mm/ min;
(d) —Melting point and hole at bottom surface, n= 1500 r/ min, v= 60 mm/ min;
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Fig. 2 Schematic relation between position of

groove and rotation direction of pin

(a) —Rotation of pin in clockwise ( n1< ny< n3)
(b) —Rotation of pin in counterclockwise ( n|< n,< nj)
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Fig. 3 Cross section of welding joint
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Fig. 4 Microstructure of weld and HAZ
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Fig. 5 Relationship between ultimate strength of
FSW joint and welding speed
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Fig. 6 Microhardness profile for
LF6 Al FWS joint
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Solid- state plasticized joining for aluminum alloy LF6

XING Li, KE Lrming, ZHOU Xrying, LIU Ge ping
( Department of M aterials Science and Engineering, Nanchang Institute of Aero-Technology,

Nanchang 330034, China)

[ Abstract] Friction stir welding( FSW) is a rather new solid-state joining process, usually for joining low melting temperature alloy.

The typical LF6 aluminum alloy was joined by using FSW process. The influences of welding conditions on the weld appearance and

mechanical properties were investigated. The reasons of forming defect in FSW were analyzed. It is shown that the strength of the

joint can reach that of the parent materials, the bending angle can reach 180°. The mechanical properties of the joint are related to the

welding variables, and there is a region in which the mechanical properties are higher than 90% of the parent materials. In some

welding conditions, some special appearance, such as groove on one side of the weld surface or channel in the weld, may occur, whose

position is related to the rotation direction of the pin.

[ Key words] aluminum alloy; friction stir welding; solidstate joining
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