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Abstract: Friction stir welded 5 mm thick, Ald.i alloy rolled sheet, metallurgical, hardness and
tensile strength measurements were performed. The results demonstrate that there exist three
distinct zones in the FSW joint: the weld nugget zone (WNZ), and the thermal-mechanically
affected zone (TMAZ), and the heat-affected zone (HAZ) . The microstructures in WNZ take on
scale shape. Under the thermal cycle, the microstructures in HAZ occur recovery and generate the
bar-shape recovery structure. T he microstructures in TM AZ consist of the equiaxed grains, and the
grain size of the microstructures at the retreating side is bigger than that at the advancing side. The
tensile test results confirm that the highest tensile strength of Al-d.i FSW joints welded with a
cylinder—shape and non-thread pin is 296M Pa (under the welding speed U= 40mm/min), and the
highest elongation percentage is 8. 6% ( under the welding speed U= 80mm/min) .The hardness
measurements show that the weld is softened, and the softened scope of both the advancing and the
retreating sides are almost the same. But the soften degree of the material at the retreating side is
higher than that at the retreating side.
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Table I The main chemical
composition of Al-Li alloy
(Instron-1186)
Element Cu Li Al
2
Mass fraction/ % 3.97 1.07 94
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Fig- 2 The macros copic profile of the joint (A—WNZ; B—TMAZ; C—HAZ)
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Fig.3 The profile of the weld nugget ,
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Fig-4  Joint microstructures  (a) parent material; (b) WNZ; (c¢) HAZ;
(d) TMAZ at the advancing side; (e) TM AZ at the retreating side
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Fig.5 Mechanical properties of the joints ( = 300r/ min)
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