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Table 1 Chemical composition of TA15 titanium alloy powder (/%)
Al Zr Mo \Y% Fe Si C N H (0] Ti
6.530 1.780 1.530 1.470 0.130 0.033 0.012 0.014 0.005 0.110 Bal.
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Fig.1 Specimens photographs of LDMed TA15 titanium alloy
with different oxygen contents: (a) <<5x107, (b) (5~9)>10,
(c) 9x10°~1.3x10™, and (d) (1.3~1.9)x10™*
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Fig.2 Schematic diagram of sampling for tensile specimens
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Fig.3 Size of LDMed TA15 titanium alloy rod standard tensile

specimen
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Fig.4 OM micrographs of LDMed TA15 titanium alloy as-
deposited with low oxygen content < 5x10:

(a) macrostructure and (b) microstructure
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Fig.5 OM micrographs of as-deposited and annealed LDMed TA15 titanium alloy with different oxygen contents
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Table 2 Room temperature tensile properties of LDMed TA15 titanium alloy with different oxygen contents

Sample Oxygen content Yield strength, Tensile strength, Elongation, Reduction of area,
[<10°® 60.2/MPa on/MPa 51% wl%
1# <50 920 965 11.6 28.8
2# 50~90 950 973 9.5 19.4
3# 90~130 970 992 6.0 15.4
A# 130~190 1000 1017 8.0 16.4
GBI/T 3621-2007 - 930~1130 8~10 20
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Fig.6 Stress-strain curves of LDMed TA15 titanium alloy with

different oxygen contents
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Fig.7 Schematic diagram of lattice distortion deformation

mechanism
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Fig.8 Microhardness of LDMed TA15 alloy with different

oxygen contents
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Fig.9 SEM tensile fractographs of LDMed TA15 titanium alloy with different oxygen contents
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Effects of Oxygen Content in the Argon Shielding Gas on Microstructure and
Mechanical Properties of Laser Deposition Manufactured TA15 Titanium Alloy

Yang Guang, Feng Zhiguo, Qin Lanyun, Li Changfu, Ren Yuhang, Wang Wei
(Key Laboratory of Fundamental Science for National Defense of Aeronautical Digital Manufacturing Process,
Shenyang Aerospace University, Shenyang 110136, China)

Abstract: TA15 titanium alloy specimens were prepared by laser deposition manufacturing. The effects of oxygen content in the argon
shielding gas on microstructure, fracture surface and mechanical properties of laser deposition manufactured TA15 titanium alloy have
been investigated by optical microstructure (OM), scanning electron microscopy (SEM) and tensile testing. The results show that both
as-deposited and annealed specimens microstructure are typically basket-weave microstructure without dramatic changes with the
increasing of the oxygen content of the atmosphere. The tensile strength at room temperature of the deposited alloy gradually rises while
the ductility decreases. Samples with the oxygen content of <5x107° have the best comprehensive mechanical properties. Microhardness
of the annealed samples is lower than that of the as-deposited, and they are gradually enhanced with the increasing of oxygen content.
Room temperature tensile fracture mechanism changes from ductile fracture to semi-cleavage and semi-ductile fracture with the increasing
of oxygen content.

Key words: oxygen content; laser deposition manufacturing; TA15 titanium alloy; mechanical properties; microstructure
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