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Effects of Double Annealing on Microstructure and Properties of TC18 Titanium

Alloy by Laser Additive Manufacturing
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Abstract ; The effects of double annealing processes (890 C X1 h/FC+750 C X2 h/AC, 570 C X4 h/AC) on the
microstructure and mechanical properties of TC18 titanium alloy by laser additive deposition and repair were in-
vestigated by tensile testing machine, scanning electron microscope and metallographic microscope, and compared
with original forging TC18 titanium alloy. The results indicate that the microstructure of the repaired specimen is
characterized by as-cast microstructure, which is mainly composed of lamellar §-grains,and presents the Widma-
nnian structure after double annealing, where the original g grain boundary is still clearly visible, and the inter-
laced (a+p) clusters are distributed within the grains. After double annealing, the strength of the deposited spec-
imen is lower than that of the original forgings, while the plasticity is the higher. The properties of the repaired
specimen are between the two. The impact properties of the repaired specimen are about 60% higher than that of the
forgings. After annealing, the mechanical properties of both specimens can reach the prescribed value of TC18 forgings.
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Tab.1 Chemical composition of TC18 titanium alloy

forgings %

wp
Al Mo V Cr Fe Si C N H O Ti
5.38 4.81 4.99 1.10 0.97 0.019 0.008 3 0.008 8 0.002 4 0.11 43t
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Fig.1 Microstructure of TC18 titanium alloy under various states
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Tab.2 Mechanical properties of different types of specimens
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Fig.2 Fracture morphology of different types of specimens
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Tab.3 Impact results of different types of specimens
R WG S aku/(J + em™?%)
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Tab.4 Fracture toughness of different types of specimens

R HE Y R g = Kic/(MPa « m%®)
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