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Fig.1 Schematic diagram of sedimentation process, geometric

dimensions and orientations of tensile specimens
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Fig.4 Microstructure of TC4, TC11 and TC17 used in this experiment
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Table 1 Room and medium temperature tensile properties of deposited and forged TC4, TC11 and TC17 titanium alloys
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The Effect of Microstructure on Room and Medium Temperature Tensile
Properties of Titanium Alloy Fabricated by Laser Additive Manufacturing
Used in Aeroengine

Shen Shuxin, Gao Xu, He Bei, Tang Haibo

National Engineering Laboratory of Additive Manufacturing for Large Metallic Structures, Beihang University, Beijing
100191, China

Abstract: In order to investigate the effect of microstructure on tensile behavior of aero-engine dual-phase Titanium
alloy at wide temperature range, three typical dual-phase Titanium alloys are prepared by laser additive manufacturing
technology. The tensile tests are carried out at room temperature and 400°C. The tensile fracture and subsurface are
observed. The results show that fine dispersed needle-like a phase in TC17 has strengthened best in tensile test at
room temperature. The shape and size of primary a phase in TC11 are similar to that in TC4, but nanoscale
secondary a phase in TC11 can further strengthen. In TC4, thick a phase strip has a poor ability to resistance
deformation and strength is the lowest. Temperature has the same effect on all three Titanium alloys. At 400°C, the
strength of the three Titanium alloys decreases but the ductility increases. Because phase interface has been
weakened by increase of temperature, the fine a phase in TC17 is deformed significantly. The strengthening effect of
secondary a phase in TC11 has been weakened, and the a phase in TC4 undergoes severe deformation.The tensile
properties of different titanium alloys at room temperature and medium temperature are studied to provide reference
for mechanical properties of titanium alloys for aeroengines in a wide temperature range.

Key Words: laser additive manufacturing; Titanium alloy for aeroengine; microstructure; B phase stability
coefficient; tensile properties
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