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Study on Properties of Repaired Joint With Keyhole Defect Repaired by Composite Process of

Fusion Filling and FSW Repairing
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[ABSTRACT] The composite process of fusion fill-

ing + friction stir repaired welding has been successfully
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used to repair the keyhole defect, and the microstructure
and mechanical properties of the repaired joint have been
analyzed. The microstructure of the TMAZ coarsens and
grows up with the boundary morphology of the original
parent metal gradually disappearing, and even there is part
of columnar or dendrite crystals from the fusion filling
process existing in the TMAZ. SEM observation shows
that the precipitated phase in the TMAZ also coarsens and
grows up with the network structure distributed. The re-
sults of microhardness and tensile test present the inhomo-
geneous mechanical behavior of the repaired joint. TMAZ
is the weak link of the repaired joint, and the tensile speci-
men also fractures in this zone. The fracture morphology
shows the ductile fracture in the nugget zone and brittle
fracture in the TMAZ.
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Fig.1 Macrostructure of the joint after fusion filling and friction stir repaired welding
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Fig.2 Microstructure of the repaired joint of the keyhole defect
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Fig.3 SEM of the precipitated phase of the repaired joint

2014 4E35 10 9] - B HEHEA 85



%*iEi RESEARCH

120p —— A
15 —o— PR ARIHTE +FSW #MEHEk

-10 -5 0 5 10
REARAZ O S fmm
B4 FNEELGRIMNEELBREESH
Fig.4 Microhardness distributions of the repaired and
non-repaired joints
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Fig.5 Microstructure and precipitated phase for the TMAZ of the
non-repaired joint
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Fig.6 Fracture morphology of different areas for the repaired joint
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