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[ABSTRACT] TC4ELI titanium alloy is widely used in integral load carrying components of aircraft due to its excellent
strength, ductility and damage tolerance. However, due to the different primary B grain morphology and microstructure of
TCA4ELI titanium alloy component manufactured by additive manufacturing, different heat treatment methods are often
required from forgings. Therefore, to obtain a suitable heat treatment method for additive manufacturing TC4ELI, the
microstructure of as-deposited TC4ELI titanium alloy fabricated by laser additive manufacturing and the effect of high-
temperature annealing on the microstructure and mechanical properties of laser additive manufacturing TC4ELI titanium
were studied. The results show that with the increase of annealing temperature in the dual-phase zone, the width of primary
a phase increases, the content of primary o phase decreases, and the secondary a participates. After the single-phase zone
annealing, TC4ELI titanium is still ultrafine basket-weave microstructure. The microhardness and yield strength of TC4ELI

titanium alloy after annealing in the dual-phase zone decreases slightly, the tensile strength increases slightly, the ductility
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dose not change much, and the anisotropy dose not improve significantly. However, the strength increases slightly and the

ductility decreases significantly after annealing in the single-phase zone. Different from the annealing of forging TC4ELI in

the single-phase zone, the strength and ductility matching of additive manufacturing TC4ELI is better after annealing in the

dual-phase zone.
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IiH Al |V 0 Fe C N H
TC4ELI ¥yK | 6.2 | 436 | 0.058 | 0.22 | 0.01 | 0.006 | 0.0016

TC4ELI#z | 6.2 | 4.04 | 0.075 | 0.2 | 0.016 | 0.012 | 0.0022
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Fig.2 Schematic illustration of different first stage annealing
temperatures of as-deposited TC4ELI titanium alloy fabricated by

laser additive manufacturing
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Fig.3 Original B grain morphology of as-deposited TC4ELI titanium
alloy fabricated by laser additive manufacturing
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titanium alloy fabricated by laser additive manufacturing at different
annealing temperatures
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Table 2 Lamellar width and content of primary o phase in laser
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Table 3 Width and content of secondary a phase in laser additive
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965 | 3.7 | 34 965 | 0.43 | 34
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Fig.9 Tensile stress—strain curves at room temperature of TC4ELI
titanium alloy fabricated by laser additive manufacturing
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Fig.11 Tensile fracture morphology of laser additive manufacturing TC4ELI in L direction at different annealing temperatures
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Fig.12 Tensile fracture morphology of laser additive manufacturing TC4ELI in T direction at different annealing temperatures
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