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Superplastic deformation behavior and microstructures of
laser welded titanium alloy
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Abstract: The superplastic deformation behavior of laser welded Ti-6A1-4V alloy by hot tensile tests were investigated,
and the microstructures of the weld bead before and after superplastic deformation were observed by scanning electron
microscopy (SEM). The results show that the laser welded TC4 joint has good superplasticity, and the maximal
elongation of 397% is obtained at 900 “C and 10~ s™'. During the superplastic deformation, the initial acicular martensite

transforms into lamellar a+f phases. Then, dynamic recrystallization occurs and the grain expresses equiaxed trend. The

equiaxed degree increases with increasing tensile temperature and decreasing strain rate.
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Fig.1 Schematic diagram of specimen for hot tensile test (mm)
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Fig.2 Effects of forming parameters on elongation of weld
bead(a) and base metal(b)
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Fig.3 Microstructures of base metal(a) and weld joint before
tensile test(b) and HAZ(c)
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Fig.4 Microstructures of base metal(a) and HAZ of weld
bead(b) after tensile test at 870 ‘C and 10> s~
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Fig.5 Microstructures of weld bead deformed at 107 s! and
different temperatures: (a) 870 “C; (b) 900 C; (c) 920 C
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Fig.6 Microstructures of weld bead deformed at 900 ‘C and
different strain rates: (a) 10 s'; (b) 10 25"
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