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Abstract: TC11 titanium alloy by wire laser-directed energy deposition (W-LDED) exhibits great application poten-
tial in aerospace industry. However, relevant components suffer long-term service at 500 C, and the thermal stability
directly affects the service life and reliability. The evolution law of microstructure and mechanical property of W-LDED
TC11 titanium alloy was investigated, which was subjected to double annealing followed by thermal exposure at 500 “C
and 600 °C for 100 h. After thermal exposure at 500 °C, the average thickness of «, is increased, phase boundaries
become blurred, and f, undergoes decomposition and reconstruction. After thermal exposure at 600 ‘C, in addition to
thickening, «a, exhibits significant fragmentation and spheroidization, while £, decomposes and reconstructs into a
coarse wedge-like morphology. Absence of new phases is precipitated after thermal exposure. Thermal exposure signifi-
cantly weakens the initial texture, where KAM value is decreased from 0.44° to 0.39°, and proportion of low-angle
grain boundaries is reduced from 16.4% to 7.1% ~7.4% . After thermal exposure, the yield strength is fluctuated within
a range of £2.5%, and the elongation is declined from 8.6% to 6.9% , representing a reduction of 19.8%. The frac-
ture mechanism is gradually transformed from ductile fracture in heat-treated state to a mixed ductile-brittle fracture.

The coarsening of @ phase and decomposition of 3, are responsible for the reduction in elongation.
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Tab.l Chemical composition of TC11 wire %
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Al Mo Zr Si O Fe C N H Ti

6.39 3.52 1.54 0.26 0.12 0.15 0.006 0.005 0.006 #&
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Tab.2 Main processing parameters for TC11 deposition
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Fig.1 Schematic diagrams of deposition strategy and sampling
direction for tensile specimens of W-LDED TC11 titanium alloy
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