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Table 1 Chemical composition of TA15 Ti alloy powder (/%)

Al Mo Si \Y/ Zr

C O N H Ti

6.7 1.7 0.02 2.3 2.1

0.01 0.11 0.01 0.003 Bal.

Deposition path
L/ A "

e be

)

Deposition direction
Deposition path

TAIS forged prece

b

* Deposition direction

1 R ORI

Fig.1 Schematic diagram of tensile specimen sampling: (a) deposition direction and (b) vertical deposition direction
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Fig.2 Annealing route
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Fig.3 Dimensions of tensile specimen of LDMed TA15 titanium

alloy
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Fig.5 OM micrographs of LDMed TAL15 titanium alloy: (a) no annealing, (b) 800 °C, (c) 850 C, (d) 900 C, and (e) 950 C
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Fig.6 XRD patterns of LDMed TA15 titanium alloy at different

annealing temperatures
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Fig.7 \Variation curves of tensile strength (a), elongation (b), and reduction in area (c) for LDMed TA15 titanium alloy
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Fig.8 Microstructures near tensile fracture of LDMed TA15 titanium alloy at different annealing temperatures: (a, e) 800 C, (b, f)
850 C, (c, g) 900 °C,and (d, h) 950 C
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Fig.10 Schematic diagram of slip deformation mechanism
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Fig.12 SEM images of the tensile fractographs of LDMed TA15 titanium alloy at different annealing temperatures: (a, €) 800 C, (b, f)

850 °C, (c, g) 900 °C, and (d, h) 950 C
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Effect of Annealing Treatment and Deposition Direction on Microstructures and
Mechanical Properties of Laser Deposition Manufactured TA15 Titanium Alloy

Yang Guang, Wang Wendong, Qin Lanyun, Li Changfu, Ren Yuhang, Wang Wei
(Key Laboratory of Fundamental Science for National Defence of Aeronautical Digital Manufacturing Process,

Shenyang Aerospace University, Shenyang 110136, China)

Abstract: TA15 titanium alloy bulk specimens were prepared by laser deposition. The effect of annealing treatment and deposition
direction on the microstructure characteristics, the tensile properties and alpha phase deformation mechanism has been studied by OM,
SEM and XRD. The results show that the aspect ratio of alpha phase rises with the increase of annealing temperature. The mechanical
properties in the deposition direction are different from those in the vertical deposition direction. The tensile strength in the deposition
direction is obviously lower than that in the vertical direction. Columnar grain boundary hinders alpha lamellar distortion. Alpha lamellar
along the deposition direction deforms or fractures by extrusion and slippage. Different directions have their unique tensile fracture modes,
which are ductile fracture along the deposition direction and semi-cleavage-ductile fracture along the vertical deposition direction.
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