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Fig.1 Schematic illustration of laser melting deposition process
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Fig.2 The macrostructure of laser melting deposited TC11 alloy
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Fig.3 The optical microstructure near the interlayer bands of laser melting deposited TC11 alloy
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Fig. 4 The SEM microstructure of laser melting deposited TC11 alloy
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Table 1 Room tensile properties of laser melting
deposited TC11 alloy
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Fig.5 The fracture morphology of laser melting deposited TC11 alloy
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Fig.6  Microhardness of the laser melting deposited TC11 alloy
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The Effect of Macro and Microstructure Characterization on Tensile
Properties of Laser Melting Deposited TC11 Titanium Alloy

Xie Yong, Cao Huihui, Zhang Jingjing, Zhou Qingjun, Yan Zhenyu, He Xueging, Ni Jiangtao, Wang Fude
Capital Aerospace Machinery Co. Ltd., Beijing 100076, China

Abstract: In this paper, the mechanism of the grain variation and its effect on tensile properties in laser melting
deposited(LMDed) TC11 Titanium alloys are investigated. The macrostructure gradually changes from columnar
grains and equiaxed grains to fine equiaxed grains, and the interlayer zone gradually weaken until it disappears with
the powder feeding rate increase. Firstly, when the powder feeding rate is in 45g/min and 55g/min, the laser energy is
not enough to melt the powder particles resulting in the formation of unfused defects in some regions. Secondly, the
cooling rate of the deposited layer is reduced within the equiaxed grains and the equiaxed grains boundary are
transformed to coarse basket-weave microstructure and colony microstructure respectively. The sample with low
powder feeding rate exhibites high strength, low elongation and anisotropic plasticity in two different directions, while
the samples with high powder feeding rate shows low strength because of its unfused defects. The research work has
positive effect on manufacture of LMDed Titanium alloys.

Key Words: laser melting deposition; titanium alloy; macro-and microstructure; tensile properties
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