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Retractable Friction Stir Welding Technology of 2219 Aluminium Alloy

HAO Yunfei LI Yanmin ZHOU Qing LUO Jun LI Chao
( Capital Aerospace Machinery Company Beijing 100076)

Abstract An extensive investigation was carried out on the retractable friction stir welding of 2219 aluminium
alloy with the thickness of 8 mm and the retractable track microstructure and mechanical properties of the welding
joint at the different locations have been analyzed. The results indicated that the actual trajectory of the RPT is the
combination of welding speeed and retracting speed and showed a linear relationship. The morphology at the begin—
ning and end of the retractable FSW welded seam showed a typical conventional FSW microstructure while the joint
located in the middle of the retractable FSW welded seam can be considered as the composite of a 100% penetration
welded joint and a joint with gradually shallower depth. The results of the tensile test indicated that the mechanical
property of the joint at the end of weld seam is the highest followed by the joint loacated at the beginning and middle
of the retractable FSW welded seam. With the retracting distance increasing gradually the performance of the joint in
the middle of the retractable FSW welded seam also gradually increased. The fracture mechanism of the joint at differ—
ent position is all ductile fracture.
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1.1 Fig.4 Preparation of the Retractable FSW joint
2219C10S (o, =440 MPa 6 =15%)
400 mm x 150 mm x 8.0 mm 1 FSW
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Tab.1 Chemical composition of 2219 aluminium alloy B~C
wt %
Cu Mn Fe Si Al C
5.8~6.8 0.20~0.40  0.30 0.20 o 4 A-~B
B~C o
1.2 25% 50% 75%
800 r/min 180
mm /min
2.7°% .
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Fig.5 Sectional morphologies of weld seam for simulation of retractable FSW technology
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Fig.6 Relation of weld depth and sampling location
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Fig.9 Retractable welded seam Fig. 10 Comparison of keyhole and elimination of keyhole
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Fig. 11 Transverse cross—section of the retractable FSW welded joint at different retracting position
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Fig. 13 Distribution of the equiaxed grains along the thickness of the joint
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Fig. 14 Effect of retracting distance on the mechanical properties

of the retractable FSW joint
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Tab.2 Tensile properties of the retractable FSW joint at
different retracting position MPa
25% 50% 75%
325 ~330 315 ~320 315 ~320 315 ~320 335 ~340
2.7
15 300 mm
45°, 16
3~
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Fig. 15  Fracture specimen of retractable FSW joint after

tensile test at different retracting position
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