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Efect of FSW Pin Length and AS Location on Mechanical
Properties of Lock Joint of Tank
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(1 Capital Aerospace Machinery Company, Beijing 100076)
(2 China Academy of Launch Vehicle Technology,Beijing 100076 )

Abstract An extensive investigation has been carried out on the friction stir welded lock joint consisted of a
2219MCS ring and a 2219C10S barrel, and the effect of the FSW pin length and AS location on the Hook defect, me-
chanical property and fracture mode of the lock joint has been systematically analyzed in this paper. As the results in-
dicated that, there is a hook defect located in junction of the assembly interface and nugget zone, and the warping rate
and the migration amount of the junction when 2219C10S barrel located in AS location is greater than 2219MCS ring
located in AS. And the migration amount of the junction increased with the FSW pin length. The results of the tensile
tests indicated that the mechanical performance of the lock joint with the 2219MCS ring located in AS is better than
the 2219C10S barrel located in AS, and the mechanical properties reduced gradually with the increase of the FSW pin
length. As analyzed, the morphology of the hook defect and the migration amount are the main reasons for the change
of the mechanical properties with the AS location and FSW pin length. The optimized investigation results show that
the room temperature mechanical strength can be up to 300 MPa, the low temperature strength is 370 MPa, and the
ductility is all more than 3.5% . The tensile failure mode of the FSWed lock joint is closely related to the AS location
of the 2219MCS ring or 2219C10S barrel.
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Structure of lock joint used for fusion arc welding
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Fig.2  Schematic diagram of lock joint used for FSW process
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Tab.1 Chemical composition of 2219 aluminium alloy
wt%

Cu Mn Fe Si Ti Ir v Al

5.8 ~6.8 0.20 ~0.40 0.30 0.20 0.02 ~0.10 0.10~0.25 0.05~0.15 %
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Fig.3 Structure and dimension for the tensile test

species of the lock joint
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Fig.4 Transverse cross section of lock joint with the match of different pin length and AS location
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Fig.5 Morphology for the Hook defect of the lock joint
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Fig.7 Effect of the FSW pin length and AS location on the mechanical property of the joint
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