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Microstructure and Mechanical Properties of the FSWed Joints
Between 2219MCS Ring and 2219C10S Barrel
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Abstract An extensive investigation has been carried out on the friction stir welded butt joint consisting of a
2219MCS ring and a 2219C10S barrel, and the effect of welding speed and the location of the 2219MCS ring on the
microstructure , microhardness distribution and mechanical properties of the butt joint has been systematically analyzed
in this paper. The results showed that the 2219MCS ring whether located in the advancing side or retracting side is the
weak link of the joint due to the original coarse grain. The microhardness distribution of the joint showed the typical
“W” type with the TMAZ of the 2219MCS ring the lowest. The optimized investigation results showed that the per-
formance of the joint with the 2219MCS ring located in the retracting side is more than the joint with the 2219MCS
ring located in the advancing side. When the welding speed is 180 to 220 mm/min and the 2219MCS ring located in
the retracting side, the room temperature mechanical strength can be up to 330 MPa, the low temperature strength 420
MPa, and the ductility all more than 3.5%. The face bending angle can reach 180° without crack on the joint, but
some cracks occurred on the parent metal of the 2219MCS ring. The back bending performance is so poor, and the
crack occurred and spreaded along the TMAZ of the 2219MCS ring.
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Fig.1 Schematic diagram of launch vehicle tank
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Tab.1 Chemical composition of 2219 aluminium alloy
wt %

f

Cu Mn Fe Si Ti Ir AY Al

5.8~68 0.20~040 030 0.20 0.02~0.10 0.10~025 0.05~0.15 £
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Fig.2 FSWed tank joint between 2219MCS ring and 2219C10S barrel
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Fig.3 Transverse cross section of the joint with the welding speed of 180 mm/min
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Fig.4 Microstructural morphology of the joint with the welding speed of 180 mm/min
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Fig.5 Microhardness distribution of the joints under different parameters
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Fig.6  Effect of location of 2219MCS ring and welding speed on mechanical properties of joints
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Fig.9 Fracture morphology of the joints
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