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[ABSTRACT] This paper focused on studying the microstructure and mechanical properties of TA15 titanium alloy
fabricated by laser additive manufacturing after normal annealing treatment and double anealing treatment. The results
indicate that TA15 alloy has a super fine basketweave microstructure after normal annealing treatment, and which will
change to a bi-modal microstructure with a crab-like primary o phase with super fine transformed f phase after double
annealing treatment. The ultimate strength, yield strength and fatigue limit of the alloy after normal annealing heat
treatment are better than the alloy’s after double annealing treatment. But the plasticity and fracture toughness of the alloy
after double annealing treatment are superior to those of the alloy after normal annealing heat treatment
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Fig.1 Schematic of laser additive manufacturing process of TA1S alloy and layout of C(T) specimen in sample
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Table 1 Performance test of laser additive manufactured TA15 titanium alloy under ordinary annealing and double annealing
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Fig.2 Macro- morphology of TA15 titanium alloy produced by laser
AM under ordinary annealing and double annealing process
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Fig.3 Microstructure of TA1S5 titanium alloy manufactured by laser AM
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Table 2 Tensile properties of laser additive manufactured TA15
titanium alloy under ordinary annealing and double annealing

B MHEEADS AR KA
peiestr | - =
Tl | R | B | R
R 7 1022 | 3227 984 33.64
a/MPa L 992 | 27.04 973 29.61
T 7 945 37.17 910 29.37
%/MPa L 904 | 26.15 882 27.16
JEfR T 9.5 238 10.4 2.53
Al% L 13.3 2.78 14.7 3.08

(a)E bR K2

200 pm :
() N

(b) XU IR K

B4 TERASINERNSHLEMEIETAISKE ELE
=R R fRET O

Fig.4 Fractography of laser additive manufactured TA1S titanium
alloy under ordinary annealing and double annealing
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Fig.5 S-N curves of different samples for TA15 titanium alloy by laser addictive manufacturing
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Table 3 Plane strain fracture toughness of ordinary annealed and double annealed TA15 titanium alloy produced by AM
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