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Microstructure and Mechanical Properties of Laser Welded Ti-22A1-27Nb/TC4 Dissimilar Alloys
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[ABSTRACT] Laser welding is applied to join
2.5mm thick dissimilar metals of Ti-22A1-27Nb alloy and
TC4 alloy. The microstructure characterization and the
mechanical properties of the laser welded joints are inves-
tigated. The results show that a well-quality joint without
crack or porosity can be obtained using laser welding
method. The O phase and o2 phase gradually transforms
to B2 phase in heat affected zone (HAZ) of Ti-22A1-27Nb
alloy. The heat affected zone of TC4 alloy mainly consists
of martensitic o’ and primary o phase. The weld metal is
mainly composed of B2 phase and martensitic o phase.
The average tensile strength of the laser welded joints is
1043 MPa, which is comparable to Ti-22A1-27Nb parent
metal. The average elongation tested to be 5.65% is 49%
of the Ti-22A1-27Nb parent metal. The tensile fractures are
all located in the weld metal and the fracture surfaces are
characterized by a ductile dimple feature.
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Fig. 3 Bead appearance of welded joint
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Fig.4 Cross-section profile of welded joint
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Fig.5 Element distribution of welded joint
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Fig.6 HAZ microstructure of Ti-22AI-27Nb alloy
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Fig.7 HAZ microstructure of TC4 alloy
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Fig.8 XRD pattern of welded joint
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Fig.10 Fracture morphologies of laser welded joint after tensile test
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