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Microstructure and Mechanical Properties of Laser Welded TC4 Alloys
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Abstract: The effect of laser welding on the weld appearance and mechanical properties of TC4 (Ti-6Al-4V)
alloys were discussed, and the microstructure characterization of the joints was investigated by means of OM, XRD
and TEM. The experimental results showed that a good weld appearance could be obtained; however, some round
blowholes emerged easliy near the weld fusion line. The weld seam is only composed of o’ martensite which takes on
basket weave structure. And the microstructure of heat affected zone is constituted of o’ martensite and the initial a
phase. The microhardness of the weld seam and heat affected zone is higher than that of the base metal. And the weld
seam exhibits the highest values in the welded joint. The tensile strength of the laser welded joints is 1126 MPa at
room temperature, which is equal to that of the base metal. The elongation of the joint, however, is slightly lower than
the base metal with a ductility of 11.12%. The welded joints of TC4 alloys are all broken on the area of the base metal.
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