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Study on Weldability of TC17 Titanium Alloy Under TIG Welding Method
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[ABSTRACT] The TIG welding method, filled with
TA2 welding wire, is used to research the microstructure
and mechanical property of the weld joint. The orthogonal
experiment between coating active flux before welding and
heat treatment after welding is carried out to investigate
the influence of the common treatment way for the weld-
ing process on the properties of the weld joint. Results
show that, the weld joint of TC17 titanium alloy has the
obvious areas, named weld zone (WZ), fusion line and the
heat affected zone (HAZ). The microstructure of the WZ
has a character of columnar crystals and the air holes are
observed in this zone. The microstructure of the HAZ is
relatively large and the softening of the weld joint is obvi-
ously compared with the base metal. The tensile intensity
of the weld joints after welding reaches 85% of the base
metal, and this value could be more than 90% after heat
treatment. The weld joints after heat treatment have good
tensile property and creep deformation at high temperature,
which shows that the TC17 titanium alloy has relatively
good weld ability.
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Fig.1 Microstructure of TC17 titanium alloy base metal
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Fig.2 Morphology of TIG weld joint
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Fig.4 Fracture morphology of tensile tests at room
temperature
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Fig.5 Local morphology of fracture
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