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Study on Microstructure and Mechanical Properties of Electron Beam Welding
and TIG Welding of TC4
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Abstract:The morphologies of the prior-grains, the phase structure in the prior-grains and the room temperature
mechanical properties of electron beam welding of TC4 and TIG welding of TC4 were investigated. It was found that the heat
affected zone of the TIG welding TC4 was dominated by the large equiaxed grains and the weld seam was dominated by the
large columnar grains. The growth direction of the columnar grains was perpendicular to the boundary between the weld seam
and the heat affected zone firstly, and then changed to the vertical upward direction. The sample obtained by electron beam
welding was also dominated by columnar grains in the weld seam nad the equiaxed grains in the heat affected zone, and the
grains sizes were all smaller than that of the TIG welding sample. Meanwhile, the growth direction of the columnar grains was
always perpendicular to the boundary between the weld seam and heat affected zone. The microstructure in the prior-8 grains
of the TIG welding TC4 is composed by the Widmanstten « lath, the martensite o' and the 8 phase. The microstructure in the
prior- B grains of the electron beam welding TC4 is composed by large quantities of martensite a' and the 8 phase. The
performance test results show that the strength of the electron beam welding TC4 is a little higher than that of the TIG welding
TC4, and the plasticity was much higher than that of the TIG welding TC4.
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